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March 31, 2005 SECY-05-0054
FOR: The Commissioners
FROM: Luis A. Reyes

Executive Director for Operations

SUBJECT: PROPOSED RULE: RADIOLOGICAL CRITERIA FOR
CONTROLLING THE DISPOSITION OF SOLID MATERIALS
(RIN 3150-AH18)

PURPOSE:

To request Commission approval for publication of a proposed rule in the Federal Register to
amend 10 CFR Part 20, “Standards for Protection Against Radiation,” to include radiological
criteria for controlling the disposition of solid materials that have no, or very small amounts of,
residual radioactivity resulting from licensed operations, and which originate in restricted or
impacted areas of Nuclear Regulatory Commission (NRC)-licensed facilities.

SUMMARY:

In response to the Commission’s October 25, 2002, Staff Requirements Memorandum
(Attachment 1), the staff has conducted an enhanced patrticipatory rulemaking on controlling the
disposition of solid materials and is requesting Commission approval of publication of a
proposed rule. This paper provides the Commission with the draft Federal Register notice
(FRN) (Attachment 2) containing the “Statement of Considerations” for the rulemaking and the
proposed rule text. This paper also provides the Commission with the draft Generic
Environmental Impact Statement (DGEIS) (NUREG-1812) (Attachment 3) and the draft
regulatory impact analysis (Attachment 4).
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(301) 415-6185

Kim Karcagi, NMSS/IMNS
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BACKGROUND:

NRC'’s existing regulations contain a framework of radiation standards to ensure protection of
public health and safety from the routine use of materials at licensed facilities. These standards
include a public dose limit in 10 CFR Part 20 and dose criteria for certain types of media
released from licensed facilities, such as airborne and liquid effluents. However, Part 20 does
not contain a specific dose criterion to be used to verify that solid materials being considered for
release have no, or very small amounts of, residual radioactivity. Instead, NRC'’s current
approach is to make decisions on disposition of solid materials by using a set of existing
guidelines, primarily based on survey instrument capabilities. In a report reviewing NRC'’s
current approach, the National Academies indicates that the current approach is “sufficiently
protective of public health and safety that it does not need immediate revamping.” However,
because the current approach does not derive from a specific regulation, NRC’s decisions in
this area are inefficient in that they lack an overall risk basis, consistency, and regulatory finality.
Therefore, the proposed rule is intended to improve NRC'’s regulatory process by incorporating
risk-informed criteria into the Commission’s regulations for disposition of solid material.

The staff has engaged in several information gathering-activities as part of its decision-making
for this rulemaking and has actively sought stakeholder participation and input on alternate
disposition approaches. Activities to solicit stakeholder input have included requesting public
comment in the Federal Register in June 1999 and February 2003 on issues associated with
rulemaking in this area. In response, the staff has received nearly 3500 letters and e-mails,
from a range of different stakeholder groups, that present a diverse set of views. The staff held
nine public meetings to solicit stakeholder views between September 1999 and February 2005.
In addition, at the Commission’s request, the staff supported a study by the National Academies
to obtain an independent review of the issues and alternatives. In preparing its report, provided
to the Commission in March 2002, the National Academies held three meetings with
stakeholders between January and June 2001.

As part of its information gathering, the staff reviewed various related reports prepared by
recognized national and international organizations such as the National Academies; the
National Council on Radiation Protection and Measurements (NCRP); the American National
Standards Institute (ANSI); and the International Atomic Energy Agency (IAEA). These
organizations have issued findings about possible criteria for controlling the disposition of solid
materials. In addition, the staff considered reports suggested by stakeholders. The staff also
considered other relevant Federal and international standards in this area. Finally, as part of its
information gathering, NRC completed several technical studies to evaluate alternatives for
controlling the disposition of solid materials. The results of these studies have been
incorporated into the DGEIS.

As part of this rulemaking effort, the staff is maintaining a website on NRC's activities regarding
the disposition of solid materials at www.nrc.gov/materials.html. The website has information
about current activities, relevant documents, opportunities for public comment, and summaries
of public comments received to date.
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DISCUSSION:

As noted, the principal reason for this rulemaking is to improve the efficiency and effectiveness
of the NRC regulatory process by establishing criteria for the disposition of solid materials in the
regulations. In conducting this rulemaking, the staff has been guided by the goals in the NRC
Strategic Plan of which the primary goal is ensuring the protection of public health and safety
and the environment. In addition, as described in the Strategic Plan, the staff is conducting the
rulemaking process in an open manner so that stakeholders are informed and involved in the
process as appropriate.

The staff is proposing to amend NRC'’s regulations to establish requirements having the
following elements:

(1) Limited allowed disposition paths: Solid material, meeting the dose criterion of #2,
below, may be released from licensed control if sent to: (a) disposal in Environmental
Protection Agency (EPA)/State-regulated landfills; (b) re-use in a pre-defined set of uses
(specifically concrete in road bed construction and re-use of tools and equipment); or (c)
other disposition paths, if supported by a case-specific analysis and approval of
proposed procedures.

(2) A dose criterion set at 1 millirem per year (mrem/yr) [0.01 milliSievert per year (mSv/yr)]:
This dose criterion is based on scientific analysis and regulatory considerations and is a
generic constraint set well below levels established to ensure adequate protection of
public health and safety.

(3) Tables of volumetric and surface nuclide concentration levels associated with the dose
criterion of 1 mrem/yr [0.01 mSv/yr]: Solid material would be considered acceptable for
release if its nuclide concentrations did not exceed the levels in the tables.

(4) A recordkeeping system: Maintenance of records provides reasonable assurance that
disposition of the solid material has been conducted in accordance with the provisions of
the proposed amendment.

The staff discussed with stakeholders and gathered information about a range of alternate
approaches for disposition of solid material. These alternates included a rule allowing
unrestricted release of solid material (i.e., the clearance approach); an approach in which all
solid material goes to a licensed low-level waste (LLW) disposal facility (i.e., the prohibition
approach); and a limited disposition approach.

The staff has decided to propose a limited disposition approach that it believes is a balanced
consideration of technical issues and overall stakeholder concerns. The proposed approach
would limit release of solid material, meeting a 1 mrem/yr [0.01 mSv/yr] dose criterion, from
licensed control to the set of limited disposition paths, noted above. This approach is consistent
with NCRP Report No. 141, which suggests an approach that would initially prohibit recycling
into certain consumer products and which notes that it is possible to designate certain
acceptable restricted industrial uses where direct contact of solid material with the general
public can be minimized and avoided. Similarly, the National Academies’ report also notes the
merits of an approach focusing on restricted uses and/or landfill disposal. This approach is also
consistent with the diverse range of stakeholder comments that sought uniform standards for
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release, but which were either concerned about unrestricted releases or did not specifically
support an unrestricted release approach.

Some stakeholders saw the limited disposition path approach as a means to provide additional
protection of public health and safety, whereas others expressed concern about the feasibility
and potential regulatory burden of limited disposition paths and about their ability to limit where
material goes and protect public health and safety. As discussed in detail in Sections 111.B.1.1
and 111.B.1.2 of the attached FRN, the staff believes that the provisions in the proposed
amendment provide reasonable assurance that doses will be maintained well below levels
established to protect public health and safety and that unnecessary burden will be minimized.
These provisions include: direct material to allowed destinations, including facilities under the
regulatory structure of the Resource Conservation and Recovery Act (RCRA); establish a dose
criterion that is a small fraction of the public dose limit in 10 CFR Part 20; place bounds on
nuclide concentrations; and require maintenance of records. The staff does indicate in the FRN
that it is interested in stakeholder input as to practices at various types of EPA/State-regulated
RCRA landfills and specifically requests comment regarding this matter in the FRN.

Although the proposed rule would authorize disposal of solid material from NRC-licensed

facilities to an EPA/State-regulated RCRA landfill facility or to a specific end user, it is the

operator (or regulator) of each landfill facility and/or other recipient who will determine if a

transfer to a specific facility will be allowed. Licensees will have to be aware of monitoring
practices for incoming shipments to landfills or other destinations as part of their business
practices, in addition to complying with the requirements of this proposed amendment for

releasing solid material from further licensed control.

If a licensee chooses not to use one of the disposition paths allowed in the proposed
amendment, it may request case-specific approval of another disposition path. Disposition
paths considered as part of a case-specific request would include, in particular, metal recycle
and soil disposition. Developing scenarios for use in the DGEIS for disposition of metals and
soil is difficult, and neither stakeholders nor our technical analyses have provided a clear
process as to how these materials could be generically directed for recycle or re-use into non-
licensed industrial or construction related end uses. Thus, the proposed amendment indicates
that any consideration of disposition of metal or soil should be proposed by a licensee as a
case-specific request.

A 1 mrem/yr [0.01 mSv/yr] dose criterion is a small fraction (1/100) of NRC’s public dose limit in
10 CFR Part 20 established to provide adequate protection of public health and safety. It is also
in the range of Federal agency standards and allowable risk ranges for other similar media, like
air and liquid effluent requirements in 10 CFR Part 50, Appendix |, and EPA drinking water
standards in 40 CFR Part 141. A 1 mrem/yr [0.01 mSv/yr] dose criterion also comports with
technical findings in reports prepared by various recognized scientific organizations. In
particular, NCRP Report No. 141 notes that a dose below 1 mrem/yr [0.01 mSv/yr] can be
defined as a “negligible individual dose,” and that doses that fall into this range have an
associated average annual excess risk below which “...efforts to reduce radiation exposure to
the individual is unwarranted.” NCRP Report No. 141 also cites several health effects studies
and notes that this dose is in a risk range (107 to 10° per year) that is generally regarded as
“trivial.” A dose criterion of 1 mrem/yr [0.01 mSv/yr] represents a minute fraction (1/300) of
natural background and also is a small fraction of the variability in natural background across
the U.S. that members of the public are exposed to without health impact. The staff is cognizant
of reports on low doses of radiation cited by citizen groups that are different from the current
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scientific consensus views. However, the staff is confident in the information it does have to
determine that a proposed standard of 1 mrem/yr [0.01 mSv/yr] is an appropriate dose criterion
for this proposed rule. More detail on the 1 mrem/yr [0.01 mSv/yr] dose criterion is provided in
the attached FRN, Section 111.B.2, including a discussion of consistency with other NRC and
EPA standards, relationship of the dose criterion to recommendations from national and
international scientific bodies, comparability to background radiation, and effect of exposures
from multiple sources.

The staff plans to supplement the proposed rule’s dose criterion of 1 mrem/yr [0.01 mSv/yr] with
tables of measurable nuclide concentration levels to facilitate confirmation that the dose
criterion has been met. Several organizations have developed reports (including the NRC in
NUREG-1640; IAEA in RS-G-1.7; and ANSI in N13.12-1999) that relate measurable nuclide
concentrations to a dose of 1 mrem/yr [0.01 mSv/yr]. Each of these reports evaluates various
exposure scenarios and pathways by which potential population groups might be exposed,
based on release of a range of materials and nuclide concentrations. The appropriateness of
the models in NUREG-1640 to evaluate the relationship between material released and a dose
criterion of 1 mrem/yr [0.01 mSv/yr] was reviewed by the National Academies and peer-
reviewed as part of the report’s preparation. The National Academies report noted the technical
soundness of NUREG-1640 and recommended that for any dose-based approach for
disposition of solid materials, the NRC should use the conceptual framework of NUREG-1640 to
assess dose implications. Table 2 of IAEA’'s RS-G-1.7 contains volumetric concentrations for
nuclides of artificial origin, developed independently from NUREG-1640. The staff has reviewed
Table 2 and found its concentrations reasonably consistent with NUREG-1640. An advantage
of using the internationally accepted nuclide concentrations in RS-G-1.7 in this proposed NRC
amendment is that it would promote consistency among nations in setting numeric standards for
release of solid material from regulatory control.

Thus, the staff has decided to use Table 2 of RS-G-1.7 in this proposed amendment because it
would make NRC'’s release concentrations consistent with international numeric standards. In
addition, our review of RS-G-1.7 and NUREG-1640 indicates that the use of either document
can provide reasonable assurance that the dose criterion in this proposed amendment is met.
More detail on the bases for the nuclide concentrations is provided in the attached FRN, Section
I.B.3.

The staff had to make decisions on two specific issues with regard to nuclide concentration
tables. First, for nuclides not included in Table 2 of RS-G-1.7, the staff is using nuclide levels
taken from NUREG-1640 normalized to the 1 mrem/yr [0.01 mSv/yr] dose criterion of this
proposed amendment. Primarily, this includes licensees authorized to possess source material
under 10 CFR Part 40 and special nuclear material under 10 CFR Parts 50, 70, and 72.
Second, RS-G-1.7 does not yet contain limiting values for surface nuclide concentrations.
Therefore, the staff has developed a table of acceptable surface concentration levels. In
developing this table, the staff noted that solid materials released from further license control by
the NRC under this proposed amendment would likely be transported in a variety of manners
and that consistency between NRC requirements and Department of Transportation (DOT)
regulations in 49 CFR Part 173 for transport of material is important. The staff decided to use
surface concentrations based on the definition in 49 CFR 173.403 for surface concentrations
not requiring DOT regulation to provide consistency between these two Federal agencies
regarding material needing no further regulation. Although the DOT values are not a direct
derivation from a 1 mrem/yr [0.01 mSv/yr] dose level, they result in doses of less than 1
mrem/yr [0.01 mSv/yr] and are also reasonably consistent with existing values in Regulatory
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Guide 1.86. In considering how to proceed in this area, the staff also derived estimates of
surface concentrations directly from the volume concentrations in RS-G-1.7 using information in
the DGEIS for ratios of the mass of various solid materials to their surface areas. The DOT
values are reasonably consistent with these derived surface concentrations for certain nuclides
(such as Co-60 and Cs-137) and for typical mixes of nuclides, although for some nuclides the
DOT values may introduce additional conservatisms resulting in more restrictive concentration
levels. The staff is particularly interested in stakeholder views on the approach it has taken, and
in the FRN specifically requests input from stakeholders on this item.

The volumetric and surface nuclide concentration tables are contained in a new Appendix E to
10 CFR Part 20. These tables provide an acceptable means to comply with the 1 mrem/yr [0.01
mSv/yr] dose criterion in an effective and efficient manner. Licensees may elect to calculate
case-specific nuclide concentrations under the case-specific element of this proposed
amendment.

The proposed amendment would require licensees to maintain records of material released
(e.g., type and quantity of solid material, and nuclides present and their concentrations) and, as
appropriate, its destination (e.g., the landfill or specific end use shipped to, etc.). The records
required by this proposed amendment will provide for verification during routine inspections that
the dose criterion has been met and provide reasonable assurance that the material was
dispositioned in accordance with this proposed amendment. More detail on recordkeeping
requirements is provided in the attached FRN, Section 111.B.4.

Section I11.C of the FRN discusses the scope of this proposed amendment and interfaces with
other NRC requirements. One of the specific areas noted is that all materials in restricted or
impacted areas would be subject to the provisions of the proposed amendment. However, it is
also noted that making decisions on disposition of solid material based on its location in a
“restricted area” may not be appropriate because the definition of restricted area in 10 CFR
Part 20 may relate more to exposure to ambient external radiation fields than to residual
radioactivity on solid material. Thus, it is hoted that a more appropriate scope may be only
material in “impacted areas” which is currently defined in 10 CFR Part 50 as “areas with some
reasonable potential for residual radioactivity in excess of natural background.” In the Multi-
Agency Radiation Survey and Site Investigation Manual (MARSSIM) (NUREG-1575) this term,
“impacted area” is used to signify the extent of surveys needed to release areas from licensed
control. It would seem reasonable that this proposed amendment should have a similar
requirement to allow for better focus by the NRC and licensees on disposition of solid materials
from those areas where a reasonable potential for the presence of residual radioactivity exists.
In the FRN, the staff specifically requests input from stakeholders on this item.

An interface with other NRC requirements is the relation to 10 CFR 20.2002. Currently, under
the provisions of 10 CFR 20.2002, licensees can apply to the Commission for approval of
proposed procedures, not otherwise authorized in the regulations, to dispose of licensed
material. The proposed amendment would not change that provision. A licensee can continue
to use the existing provisions of 10 CFR 20.2002 to request disposal of materials not within the
scope of this proposed amendment and also to request consideration of alternate dose levels
for materials covered by this proposed amendment (for example, if a specific landfill is permitted
by EPA or State regulator to receive material with a potential dose greater than that in this
proposed amendment).

Discussion of the Rulemaking Process
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The staff has participated in 12 meetings (from September 1999 to February 2005) with a range
of stakeholder groups, and received over 3500 separate comment letters and e-mails (in
response to June 1999 and February 2003 FRNS) representing viewpoints from a wide range of
stakeholders. Information gathered in this effort has included: identification of economic
concerns by the metals and cement industries; citizens groups concerns over the potential
presence of radioactivity in solid materials, even in very small amounts, in consumer products
and general commerce; reference to various studies regarding low doses of radioactivity;
identification of practical issues of how solid materials are handled at the range of facilities that
NRC licenses; issues of feasibility related to limiting solid materials to only a set of defined uses;
and various viewpoints associated with disposal of solid materials in RCRA landfills. The staff
believes that this proposed rule represents a reasonable position based on the information-
gathering process it has conducted. The evolution of alternatives, from the range of alternatives
initially discussed with stakeholders to the present content of the proposed rule (i.e., the limited
disposition approach), clearly indicates that the NRC carefully considered stakeholder views, as
well as various technical reports and related health standards and development of technical
bases and the DGEIS analyses on disposition of solid materials, in formulating this proposed
rule. The staff is issuing this proposed rule and DGEIS for public comment and also is
considering discussing this issue further with stakeholders in two public meetings to solicit
additional input on these documents.

Comments from Cooperating Agencies

The EPA, the Department of Energy (DOE), and the State of Massachusetts, identified as a
State representative by the Conference of Radiation Control Program Directors and the
Organization of Agreement States, have participated as cooperating agencies in the
development of the DGEIS and submitted written comments on the DGEIS. The Naval Nuclear
Propulsion Program (NNPP), a joint DOE/Navy program, also participated in the cooperating
agency reviews at the request of DOE. In their comments on the DGEIS (Attachment 5), the
agencies indicated that, in general, they found little difference in the environmental impacts
between the current approach, the unrestricted release alternate, and limited disposition
alternate; thus, they concluded the DGEIS analysis does not provide a compelling basis for
selecting the limited disposition alternative. The NNPP indicated that it disagrees with the
proposed limited disposition alternative, preferring instead the unrestricted release alternate.
The cooperating agencies also recommend there should be an unrestricted release process for
clearing material with no residual radioactivity from a restricted area. In addition, the agencies
commented that there could be confusion regarding imports from other countries to the U.S. if
those countries follow the IAEA safety guide which recommends unrestricted release for solid
material meeting a 1 mrem/yr [0.01 mSv/yr] dose criterion, whereas the DGEIS recommends
limited disposition. The cooperating agencies also made specific comments on the technical
analyses in the DGEIS.

AGREEMENT STATE ISSUES:

A copy of the draft FRN for the proposed rule was posted on NRC’s Technical Conference
Forum for review by Agreement States. Input was received from the States of Massachusetts,
Texas, and Washington (Attachment 5). In general, it was stated that there may not be a
technical reason for this rule (with reference to the National Academies finding that the current
approach is “sufficiently protective”), that there should be provisions for unrestricted use, and
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that the dose criterion is well below that needed to protect public health and safety and below
constraints for other media such as liquid and gaseous effluents. Input was also received
indicating the need for a provision for unrestricted release of material that was clean and/or had
non-detectable activity. There also were questions regarding oversight of this material once it is
released from the NRC license and how handling, inspections, or enforcement in the public
domain would take place to ensure that the material stayed at the destinations allowed in the
proposed amendment. There was also concern that the landfills may not take material released
and that the case-specific approach may not be feasible for the metals and for soils. There also
was some question about interface between this proposed amendment and the provisions of

10 CFR Part 20, Subpart E, on license termination of sites and provisions for on-site
dispositions of solid materials. The staff believes that the these comments have been
considered in preparation of the draft FRN.

Based on the Management Directive 5.9 process, the staff has assigned compatibility
categories to the sections of the proposed rule. Some Part 20 sections remain the same, in
particular the Category C designation of 10 CFR 20.2001 and the Category A designations in 10
CFR 20.1003. Proposed 10 CFR 20.2008 and 20.2009 and proposed Appendix E to 10
CFR Part 20 have been designated Category B because there could be transboundary impacts
with respect to transporting or distributing material released in accordance with both proposed
sections and the appendix. The recordkeeping requirements in 10 CFR 20.2108(a) are
categorized as Category C to ensure that licensees in Agreement States keep a minimum set of
records important to keeping track of where the material goes.

RECOMMENDATIONS:

That the Commission:

1. Approve, for publication in the Federal Register, the attached notice of proposed rulemaking
(Attachment 2).

2. Note:
a. A DGEIS has been prepared for this rulemaking (Attachment 3).
b. A draft Regulatory Analysis has been prepared for this rulemaking (Attachment 4).

c. An initial regulatory analysis of the impact of this proposed rule on small entities has
been prepared as part of the draft Regulatory Analysis. Based on that analysis, the staff
believes that this proposed rule would not have a significant impact on small entities.
However, because it would be useful to have additional information on small entities as
part of its analysis, the staff has specifically requested public comment on the potential
impact of the proposed rule on small entities.

d. The appropriate Congressional committees will be informed.

e. A press release will be issued by the Office of Public Affairs when the proposed
rulemaking is filed with the Office of the Federal Register.

f.  The proposed rule would amend information collection requirements that are subject to
the Paperwork Reduction Act of 1995 (44 U.S.C. 3501, et seq.). These requirements
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must be submitted to the Office of Management and Budget for review no later than the
date the proposed rule is forwarded to the Federal Register for publication.

RESOURCES:

It is anticipated that 3.5 NRC FTE will be needed to complete this rulemaking action (2.5 FTE
NMSS and 1.0 FTE all other). These resources are within the approved budget for FY 2005
and FY 2006.

COORDINATION:

The Office of the General Counsel has no legal objection to the proposed rulemaking.
Resources needed to complete this rulemaking action are within existing budget allocation.
The Office of the Chief Financial Officer has reviewed this Commission Paper for resource
implications and has no objections. The Office of Information Services has reviewed this
Commission Paper for recordkeeping implications and has no objections.

A copy of the draft FRN for the proposed rule was posted on NRC’s Technical Conference
Forum so the Agreement States could review it.

IRA/
Luis A. Reyes
Executive Director
for Operations

Attachments:

1. SRM Dated October 25, 2002

Federal Register Notice

Draft Generic Environmental Impact Statement

Draft Regulatory Analysis

Letters from Cooperating Agencies and Agreement States

arwd



The Commissioners 9
d. The appropriate Congressional committees will be informed.

e. A press release will be issued by the Office of Public Affairs when the proposed rulemaking is filed
with the Office of the Federal Register.

f.  The proposed rule would amend information collection requirements that are subject to the
Paperwork Reduction Act of 1995 (44 U.S.C. 3501, et seq.). These requirements must be
submitted to the Office of Management and Budget for review no later than the date the proposed
rule is forwarded to the Federal Register for publication.

RESOURCES:

It is anticipated that 3.5 NRC FTE will be needed to complete this rulemaking action (2.5 FTE NMSS, and
1.0 FTE all other). These resources are within the approved budget for FY 2005 and FY 2006.

COORDINATION:

The Office of the General Counsel has no legal objection to the proposed rulemaking. Resources needed
to complete this rulemaking action are within existing budget allocation. The Office of the Chief Financial
Officer has reviewed this Commission Paper for resource implications and has no objections. The Office
of Information Services has reviewed this Commission Paper for recordkeeping implications and has no
objections.

A copy of the draft FRN for the final rule was posted on the NRC'’s Technical Conference Forum so the
Agreement States could review it.

IRA/
Luis A. Reyes
Executive Director
for Operations
Attachments:
SRM Dated October 25, 2002
Federal Register Notice
Draft Generic Environmental Impact Statement
Draft Regulatory Analysis
Letters from Cooperating Agencies and Agreement States
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October 25, 2002

MEMORANDUM TO: William D. Travers

Executive Director for Operations
FROM: Annette L. Vietti-Cook, Secretary /RA/
SUBJECT: STAFF REQUIREMENTS - SECY-02-0133 - CONTROL OF

SOLID MATERIALS: OPTIONS AND RECOMMENDATIONS
FOR PROCEEDING

The Commission has approved the staff's recommendation to proceed with an enhanced
participatory rulemaking (Option 3b), subject to the comments provided below.

Considerable information collection efforts and numerous public workshops have been
conducted on the control of solid materials issues and the staff should not duplicate these
efforts but should utilize this information as a starting point to focus on potential solutions.
Information and data from related national (e.g., ANSI and DOE) and international (e.g., IAEA
and EC) efforts also should be used in this effort. Additional workshops should be limited to
areas where substantial new input is needed. For issues which may not warrant a workshop,
the staff should explore increased use of web-based methods for interacting with stakeholders.

The staff should give fair consideration to all alternatives in developing a proposed rule so that
a broad range of alternatives is identified and can be weighed by the Commission. The staff
should encourage stakeholder participation and involvement in consideration of alternative
approaches (including the current case-by-case approach, clearance, a conditional clearance
approach, and a policy of no-release). But, in approaching stakeholders on this issue, the staff
should reiterate the Commission’s continuing support for the release of solid material when
there are no significant health consequences.

The staff should specifically explore and document the feasibility of conditional or restricted
clearance. The staff should assume sufficient latitude to address multiple scenarios in
discussions with stakeholders in order to determine the feasibility of options for conditional or
restricted clearance that (1) are effective, (2) are reasonably possible to implement, and

(3) would increase public confidence in the process.

As required by Public Law 104-113, the staff should weigh the pros and cons of either
implementing or endorsing the ANSI N13.12 standard (10 uSv/yr (1 mrem/yr)) as the primary
dose standard for clearance.



The staff should bypass the proposed Advance Notice of Proposed Rulemaking (ANPR) and
move directly to development of a rulemaking plan and proposed rule. The staff should submit
for Commissioner approval a proposed schedule for the rulemaking effort within 90 days of this
SRM. This schedule should reflect the Commission’s desire to complete this rulemaking within
3 years.

CC:

(EDO) (SECY Suspense: 1/21/03)

Chairman Meserve
Commissioner Dicus
Commissioner Diaz
Commissioner McGaffigan
Commissioner Merrifield
OGC

CFO

OCA

OIG

OPA

Office Directors, Regions, ACRS, ACNW, ASLBP (via E-Malil)
PDR



[7590-01-P]
NUCLEAR REGULATORY COMMISSION
10 CFR Part 20
RIN 3150-AH18

Radiological Criteria for Controlling the Disposition of Solid Materials

AGENCY: Nuclear Regulatory Commission.

ACTION: Proposed rule.

SUMMARY: The Nuclear Regulatory Commission (NRC) is proposing to amend its regulations
to provide radiological criteria for controlling the disposition of solid materials that originate in
restricted or impacted areas of NRC-licensed facilities but which have no, or very small
amounts of, residual radioactivity resulting from licensed operations. The proposed amendment
would result in more efficient and consistent licensing actions related to the routine handling of
solid materials at licensed facilities by providing a clear and consistent regulatory framework for
their disposition. The proposed requirements for the disposition of solid materials include a set
of allowed limited paths for disposition, a dose criterion, tables of radionuclide concentrations
for implementing the dose criterion, and recordkeeping provisions. The NRC has also prepared

a Draft Generic Environmental Impact Statement (DGEIS) for the proposed rule.

DATE: Submit comments on the rule by (insert date 75 days after publication in the Federal
Reqister). Submit comments specific to the information collection aspects of this rule by (insert

date 30 days after publication in the Federal Register). Comments received after the above



dates will be considered if it is practicable to do so, but assurance of consideration cannot be

given to comments received after these dates.

ADDRESSES: You may submit comments by any one of the following methods. Please
include the number RIN 3150-AH18 in the subject line of your comments. Comments on
rulemakings submitted in writing or in electronic form will be made available for public
inspection. Because your comments will not be edited to removed any identifying or contact
information, the NRC cautions you against including personal information such as social

security numbers and birth dates in your submission.

Mail comments to: Secretary, U.S. Nuclear Regulatory Commission, Washington, DC

20555-0001, ATTN: Rulemakings and Adjudications Staff.

E-mail comments to: SECY@nrc.gov. If you do not receive a reply e-mail confirming that

we have received your comments, contact us directly at (301) 415-1966. You may also submit

comments via the NRC’s rulemaking website at http://ruleforum.linl.gov. Address questions

about our rulemaking website to Carol Gallagher at (301) 415-5905; email cag@nrc.gov.
Comments can also be submitted via the Federal eRulemaking Portal at

http://www.regulations.gov.

Hand deliver comments to: 11555 Rockville Pike, Rockville, Maryland 20852, between

7:30 am and 4:15 pm Federal workdays. (Telephone (301) 415-1966).

Fax comments to: Secretary, U.S. Nuclear Regulatory Commission at (301) 415-1101.



Publicly available documents related to this rulemaking may be viewed electronically on
the public computers located at the NRC's Public Document Room (PDR), Room O1 F21, One
White Flint North, 11555 Rockville Pike, Rockville, Maryland. The PDR reproduction contractor
will copy documents for a fee. Selected documents, including comments, may be viewed and

downloaded electronically via the NRC rulemaking website at http://ruleforum.linl.gov.

Publicly available documents created or received at the NRC after November 1, 1999,

are available electronically at the NRC’s Electronic Reading Room at

http://www.nrc.gov/reading-rm/adams.html. From this site, the public can gain entry into the

NRC’s Agencywide Document Access and Management System (ADAMS), which provides text
and image files of the NRC’s public documents. If you do not have access to ADAMS or if
there are problems in accessing the documents located in ADAMS, contact the NRC Public

Document Room (PDR) Reference staff at 1-800-397-4209, 301-415-4737 or by email to

pdr@nrc.gov.

Note: Public access to documents, including access via ADAMS and the PDR, has been
temporarily suspended so that security reviews of publicly available documents may be
performed and potentially sensitive information removed. However, access to the documents
identified in this rule continue to be available through the rulemaking web site at

http://ruleforum.linl.gov, which was not affected by the ADAMS shutdown. Please check with

the listed NRC contact concerning any issues related to document availability.



FOR FURTHER INFORMATION CONTACT: Frank Cardile, telephone: (301) 415-6185; e-mail:
fpc@nrc.gov; USNRC, Office of Nuclear Material Safety and Safeguards, Mail Stop T8F3,
Washington, DC 20555-0001. For information on the DGEIS, you can contact Phyllis Sobel;
telephone: (301) 415-6714; e-mail pas@nrc.gov; USNRC, Office of Nuclear Material Safety and

Safeguards, Mail Stop T7J8, Washington, DC 20555-0001.
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l. Introduction

The Nuclear Regulatory Commission (NRC) is proposing to amend its regulations to

L' A “restricted area” is defined in the NRC’s regulations in 10 CFR 20.1003. An “impacted
area” is defined in the NRC regulations in 10 CFR 50.2 (that definition is being added in these

amendments to 10 CFR 20.1003).



effort (including why the NRC is conducting a rulemaking; the scope of the rulemaking; and the
process for decision-making, including alternatives considered) is contained in Section II.

A discussion of the NRC’s decision regarding its proposed approach, including the rationale for
the decision, is contained in Section Ill. A request for specific comments on certain topics is
contained in Section IV. Additional matters regarding this effort are discussed in Section V.

A section-by-section analysis of the rule text implementing the proposed approach is contained

in Section VI.

As part of this rulemaking effort, the NRC is maintaining a website on its activities

regarding the disposition of solid materials at www.nrc.gov/materials.html. The website has

information about current activities, relevant documents, opportunities for public comment, and

summaries of public comments received to date.

Il. Background

A. Why the NRC is Conducting Rulemaking on Disposition of Solid Materials

Currently, the NRC'’s existing regulations contain a framework of radiation standards to
ensure protection of public health and safety from the routine use of materials at licensed
facilities. These standards include a public dose limit in 10 CFR Part 20 and criteria on certain

types of media released from licensed facilities, such as airborne and liquid effluent releases.



The NRC’s existing regulations also permit the release of solid material from licensed
facilities. Radiation surveys are conducted on solid material before it leaves restricted or
impacted areas of a site. However, 10 CFR Part 20 does not contain a specific dose criterion to
be used to verify that the solid material has no or very small amounts of residual radioactivity.
Instead, the NRC'’s current approach is to make decisions on the disposition of solid material on
a case-by-case basis by using a set of existing guidelines that are based primarily on survey
instrument capabilities. These existing guidelines are summarized in Appendix B of the
DGEIS, NUREG-1812, prepared as part of this rulemaking. These guidelines include NRC
Regulatory Guide 1.86, “Termination of Operating Licenses for Nuclear Reactors,” (January

1974) and other NRC documents.

A report by the National Academies (“The Disposition Dilemma; Controlling the Release
of Solid Materials from Nuclear Regulatory Commission-Licensed Facilities,” 2002) notes that
the current NRC approach for the disposition of solid materials “is sufficiently protective of
public health that it does not need immediate revamping.” However, because NRC decisions
on disposition of solid materials do not derive from a specific regulation, they are inefficient in
that they lack an overall risk basis, consistency, and regulatory finality. Therefore, the NRC is
conducting this rulemaking to improve the regulatory process by incorporating risk-informed

criteria for disposition of solid materials in the regulations.

B. The NRC’s Main Focus in this Rulemaking

As noted, the principal reason for this rulemaking is to improve the efficiency and

effectiveness of the NRC regulatory process by establishing criteria for the disposition of solid



materials in the regulations. In conducting this rulemaking, the NRC is guided by the goals in
its Strategic Plan? of which the primary goal is ensuring the protection of public health and
safety and the environment. In addition, as described in the Strategic Plan, the NRC is
conducting the rulemaking process in an open manner that informs stakeholders about the
process and provides them with a reasonable opportunity to participate meaningfully in the

NRC’s regulatory process.

C. Solid Materials Considered in this Rulemaking

Various solid materials originating from restricted or impacted areas of NRC-licensed
facilities are no longer needed or useful at the facilities, or otherwise need to be taken out of the
restricted or impacted areas. Much of this material has no residual radioactivity resulting from
licensed operations; some of these materials may have very small amounts of radioactivity but
at levels so low that potential radiation exposure from them to the public would be a very small
fraction of natural background radiation levels and of negligible health impact. These solid
materials can include office furniture; metal components; equipment and tools; pipes; ventilation
ducts; laboratory materials (gloves, beakers, etc.); routine trash (plastics, paper, glass); and
concrete. Soil, soil-like materials and other similar process materials can also be present in

restricted or impacted areas and need disposition.

This rulemaking covers all NRC licensees, including: (a) academic -- university

laboratories and small reactors that use or produce radioactive materials for research and

2 NUREG-1614, Volume 3, “Strategic Plan, FY2004-2009,” (August 2004)
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teaching purposes; (b) medical -- hospitals and clinics that use radioactive materials for
diagnostic and therapeutic medical purposes; (c) manufacturing -- facilities and laboratories that
manufacture products that contain and/or incorporate radioactive materials as part of their
functional design (e.g., smoke detectors, certain types of gauges); and (d) power production --
reactor and fuel cycle facilities that produce and handle radioactive fuel and materials as part of

the generation of electricity.

There are other solid materials at licensed facilities that contain larger amounts of
radioactivity. These materials are kept separate from the solid materials with no or very small
amounts of radioactivity and requirements already exist in the NRC’s regulations at 10 CFR
Part 61 for their disposal at licensed low-level waste (LLW) disposal facilities. Solid materials
that contain larger amounts of radioactivity are not the subject of this rulemaking. Examples of
such material not considered in this rulemaking are components of the reactor system and

sealed sources.

Additional discussion about the scope of the rulemaking is contained in Section III.C of

this document.

D. Information Gathering as Part of the Decision-Making Process for this Rulemaking

The NRC has been engaged in several information gathering activities as part of its

decision-making for this rulemaking, particularly with regard to alternate approaches for



disposition of solid materials. Three broad alternate approaches for disposition of solid

materials that the NRC has sought information about have included:

(1) Unrestricted release: In this approach, if a radiation survey of the material confirms that a

release criterion® has been met, solid material is allowed to be released and go to any or all of
the non-licensed paths shown in Figure 1 (Paths G, S, and/or L). This approach has been

referred to as “clearance”;

(2) Limited disposition: In this approach, disposition of solid material is limited to one or more

of the non-licensed paths shown in Figure 1 (e.g., Paths S and/or L) if it meets a dose-based
release criterion®. This approach has been referred to as “conditional release” or “restricted
release.” Under this limited disposition path approach, the release of material from licensed

facilities would not be allowed into the general stream of consumer goods (Path G); and

(3) LLW disposal only: In this approach, all solid material from restricted or impacted areas

would be required to be disposed of in a licensed LLW disposal site (Path D of Figure 1).* This

has been referred to as “prohibition”.

* Under approach 1, a criterion could either continue to be based on the current approach
which uses instrument detection capability as its basis, or it could be dose-based which would
require amending the NRC'’s regulations to include a dose-based criterion.

* Both approaches 2 and 3 would require amending the NRC’s regulations because they would
involve changes to the current approach .
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The NRC has actively sought stakeholder participation and input on these alternate
disposition approaches. This effort has included conducting a scoping process related to the
alternate approaches and their associated environmental impacts. Activities to solicit
stakeholder input have included requesting public comment on alternate approaches for

disposition of solid materials in the Federal Register on June 30,1999 (64 FR 35090) (hereafter

referred to as the “June 1999 Issues Paper”) and on February 28, 2003 (68 FR 9595). In
response, the NRC received nearly 3,500 letters and e-mails from a range of different
stakeholder groups that presented a diverse set of views. In addition, the NRC held nine public
meetings to solicit stakeholder views between September 1999 and February 2005. The NRC
also supported a study by the National Academies to obtain an independent review of the
issues and alternatives. The National Academies held three meetings with stakeholder groups

between January and June 2001; in March 2002, the National Academies provided a report
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(hereafter referred to as the “National Academies Report”), referred to in Section II.A of this

document, containing nine recommendations to the Commission.

Input from stakeholders was considered in NRC decision-making on the disposition of
solid materials and is discussed further in Section Ill in the context of the discussion of this
proposed amendment, and also in Section V. Generally, stakeholder views to date are
centered on potential health impacts of the alternates and issues with implementing the
alternates, including potential economic impacts on stakeholders. A detailed summary of
stakeholder input on the alternates can be found in Appendix A of the DGEIS. A summary of

stakeholder input can also be found in NUREG/CR-6682 and NUREG/CR-6682, Supplement 1.

The NRC also has considered other relevant Federal and international standards in this
area. There is a range of Federal health protection standards covering both radiation and
chemical materials. The NRC has responsibility, under the Atomic Energy Act of 1954, as
amended, for setting standards to ensure that the nation’s civilian use of radioactive material is
carried out in a manner which protects public health and safety and the environment. The
Environmental Protection Agency (EPA) sets chemical standards, standards for radiation
protection in the general environment, and standards for managing material at landfills under
the Resource Conservation and Recovery Act (RCRA) which is one of the alternate approaches
being considered by this rulemaking. International agencies (such as the International Atomic
Energy Agency (IAEA) and the European Commission (EC)) as well as individual nations, are

developing standards for controlling the disposition of solid materials.
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In addition, the NRC conducted reviews of various related reports prepared by
recognized national and international standards organizations, including the National
Academies, the National Council on Radiation Protection and Measurements (NCRP), the
American National Standards Institute (ANSI), and the IAEA. Each of these organizations has
issued findings about possible criteria for controlling the disposition of solid materials. The NRC

also has considered other reports suggested by stakeholders.

Finally, the NRC has completed several technical studies to evaluate alternatives for
controlling the disposition of solid materials. The results of these studies have been
incorporated into the DGEIS®. The DGEIS provides a detailed analysis of each of the alternate
approaches, including their potential impacts on human health and the environment. The NRC
also has conducted studies on the ability of radiation survey methods and instrumentation to
verify radioactivity levels on solid materials so that a licensee can verify compliance with an
alternate approach. The DGEIS and the technical studies which form its basis are available on

the NRC’s website at www.nrc.gov/materials.html.

lll. Proposed Approach: Revisions to NRC Regulations in 10 CFR Part 20 on

Disposition of Solid Materials

The NRC’s proposed approach for disposition of solid materials is described in Section

IllLA of this document. Section IIl.B discusses the rationale and technical basis supporting the

® Comments on the DGEIS may be submitted as specified in the ADDRESSES section of this
document.
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proposed approach. Section IlI.C provides additional information on the scope of this proposed
approach. Section IIl.D provides consideration of other alternate approaches for disposition of

solid materials.

A. The NRC’s Proposed Approach

The NRC has decided upon a proposed approach that is a balanced consideration of
technical issues and overall stakeholder concerns and needs. Specifically, the NRC is
proposing to amend its regulations for the disposition of solid materials to establish

requirements that have the following elements.

(1) Limited allowed disposition paths: Solid material may be released from licensed control

if it meets the dose criterion indicated in #2, below, and follows one of these limited
disposition paths: (a) disposal in EPA/State-regulated landfills; (b) re-use in a pre-
defined set of uses specified in the regulations; and (c) case-specific analysis and

approval of proposed procedures for other disposition paths. The rationale for this

element is described in Section II.B.1;

(2) A dose criterion set at 1 mrem/yr (0.01 mSv/yr)®: This dose criterion is based on

scientific analysis and regulatory considerations and is a generic dose constraint set well

® Other documents, including various international documents, use the convention of 10 uSv/yr
when converting from English to Sl units. This document uses the convention of 0.01 mSv/yr to
be consistent with the units in other parts of the NRC’s regulations in 10 CFR Part 20.

14



below levels established to ensure adequate protection of public health and safety.
Solid material can be released from licensed control if it meets this dose criterion and if
it goes to one of the limited disposition paths discussed in detail in Section Ill.B.1. The

rationale for this element is described in Section IIl.B.2;

(3) Tables of volumetric and surface radionuclide concentration levels associated with the

1 mrem/yr (0.01 mSv/yr) dose criterion: Solid material would be considered acceptable

for release if its volumetric and surface radionuclide concentration levels did not exceed
the levels in Table 1 and Table 2, as applicable, of Appendix E of 10 CFR Part 20. The

rationale for this element is described in Section 111.B.3;

(4) A recordkeeping system. Maintenance of records provides reasonable assurance that

the dose criterion has been met and that disposition of the solid material has been
conducted in accordance with provisions of this amendment. The rationale for this

element is described in Section 111.B.4.

A section-by-section analysis of amended rule text implementing the proposed approach

is provided in Section VI.
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B. Rationale Supporting the NRC’s Proposed Approach

B.1 The Set of Allowed Limited Disposition Paths

A discussion of the NRC’s basis for choosing the limited disposition path approach is
contained in Section Ill.B.1.1. A discussion of specific details related to the limited disposition

path approach is contained in Section Il.B.1.2.

B.1.1 Basis for Selecting Limited Disposition Path Approach

The NRC discussed with stakeholders and gathered information about a range of
alternate approaches for the disposition of solid material, discussed in Section II.D, i.e.,
unrestricted release of solid material (either by continuing the current approach or issuing a
proposed rule), limited disposition paths, and disposal of all material at licensed LLW disposal

facilities.

The NRC believes that establishing requirements for unrestricted release of solid
material at a 1 mrem/yr (0.01 mSv/yr) dose criterion would satisfy the NRC'’s strategic goal of
ensuring protection of public health and safety. Material released at this level would be a very
small fraction of the NRC’s public dose limit in 10 CFR Part 20 and reports prepared by the
NCRP and other scientific organizations indicate that 1 mrem/yr (0.01 mSv/yr) represents a
negligible individual dose (See Section Il.B.2). A number of stakeholders supported use of this
alternative. In addition, the IAEA recently issued guidelines in RS-G-1.7 (“Application of the
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Concepts of Exclusion, Exemption, and Clearance”) to assist countries in setting standards for
disposition of solid material that would include unrestricted release (clearance) at a dose level

of 1 mrem/yr (0.01 mSvl/yr).

However, there have been concerns expressed by metals and concrete industry
stakeholders about the unrestricted release alternative because they believe their businesses
would be negatively impacted by public reaction to the introduction of solid material from
licensed facilities in their products. In addition, citizen and environmental groups expressed
concerns about unrestricted release of solid material from licensed facilities into general
commerce. In reflecting on these same issues, the NCRP, in Report No. 141, notes that,
despite the relative safety of a 1 mrem/yr (0.01 mSv/yr) clearance level, “there are significant
concerns from the recycling industry and the public over unrestricted release of scrap metal into
the public domain,” and that rulemaking in this area should consider avoiding placing material in
consumer products. In addition, our review of stakeholder comments indicates that there is
little stakeholder support for proceeding with the unrestricted release alternative, even among

nuclear industry representatives.

At the same time, the NRC does not believe that a complete prohibition on all releases
of material with very low amounts of, or no, residual radioactivity from restricted or impacted
areas is appropriate. First, as noted above, the potential risks associated with allowing release
of material meeting a 1 mrem/yr (0.01 mSv/yr) dose criterion are negligible. Secondly, as
discussed below, results from the DGEIS indicate that a prohibition alternative is much more
expensive than the other alternates. This is in concert with findings in NCRP Report No. 141

which states that an approach for disposition of solid material (having no or very small amounts
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of residual radioactivity) that allows some form of release from licensed control (either for
unrestricted release or in a limited manner) should be a priority. NCRP Report No. 141 notes
that this is because the potential radiological hazards of these materials are so low that their
exemption from continued regulation is deemed warranted and because funds unnecessarily
spent on controlling trivial risks in one sector are not available for application to the control of
“real” risks elsewhere. NCRP Report No. 141 states that disposal of these materials as LLW is
an alternative that should be exercised only as a last resort. The National Academies Report
noted that certain risks, e.g., those associated with transportation of solid materials, could be

lower for other alternatives, like the landfill alternative, than the prohibition alternative.

To provide further consideration of the alternatives discussed in Section II.D, the NRC
completed a cost-benefit analysis in the DGEIS based on potential environmental and public
health impacts and economic considerations. The analysis includes impacts and costs of:
radiation surveys of solid materials before they are released to ensure that the levels are below
release criteria; transport of solid materials to EPA-regulated landfills, for use in a road-bed, or
to NRC-licensed LLW facilities; and disposal of solid materials in EPA-regulated landfills or
NRC-licensed LLW facilities. The DGEIS indicates that, compared to a No-Action alternative of
retaining the current approach, the costs and benefits of the alternatives for disposition of solid
materials are: the unrestricted release alternative has a net positive incremental cost-benefit at
a 1 mrem/yr (0.01 mSv/yr) dose criterion; an alternative of limited disposition also has net
positive incremental cost-benefit at a 1 mrem/yr (0.01 mSv/yr) dose criterion, although slightly
larger than the unrestricted release alternative; and the prohibition alternative has a substantial

net negative cost-benefit.
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The difference in the DGEIS analysis of costs and benefits between the unrestricted
release and limited disposition alternatives is not considered significant for regulatory decision-
making. However, the prohibition alternative is significantly less cost-effective. This analysis is
in line with the National Academies Report which concluded that the landfill disposal alternative
could be significantly less costly than prohibition, and with the NCRP Report No. 141 which
indicated that the “prohibition” approach is a costly alternative due to the high prevailing costs of
disposal at licensed LLW disposal facilities, the costs of transportation to LLW disposal

facilities, and issues of access to the limited number of LLW disposal facilities.

With regard to issues of disposal capacity, the DGEIS indicates that for the prohibition
alternative the amount of solid material under the scope of this rulemaking needing disposition
would exceed the available disposal capacity at LLW disposal facilities. With regard to the
limited path alternative (which includes disposal at landfills as an allowed path), the DGEIS
found that, given the current and projected disposal capacity at EPA/State-regulated landfills,
there is sufficient capacity to accommodate even an alternative in which all solid material is sent

to landfills.

Based on the above, the NRC is proposing an approach that it believes is a balanced
consideration of technical issues and overall stakeholder concerns and needs. The proposed
approach would limit the release of solid material, meeting a 1 mrem/yr (0.01 mSv/yr) dose
criterion, from licensed control to the following disposition paths: disposal in EPA/State-
regulated landfills; re-use in a limited pre-defined set of uses (specifically concrete in road bed
construction and re-use of tools and equipment); and case-specific analysis and approval of

proposed procedures for other disposition paths and approaches. The disposition paths
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considered in this proposed approach are consistent with NCRP Report No. 141, which
suggests an approach that would initially prohibit recycling into certain consumer products,
including products used by children, in food preparation, personal items, or household items.
NCRP Report No. 141 also notes that it is possible to designate certain acceptable restricted
industrial uses where direct contact of solid material with the general public can be minimized
and/or avoided. Similarly, the National Academies Report notes the merits of an approach
focusing on restricted uses and/or landfill disposal. This approach is consistent with the diverse
range of stakeholder comments which sought uniform standards for release, but which were
either concerned about unrestricted release or did not specifically support an unrestricted

release approach.

The NRC'’s proposed approach represents an improvement over its current approach
because it provides a clear, risk-informed dose criterion and associated radionuclide
concentrations for the disposition of solid materials. Even for the case-specific element, a risk-
informed dose criterion is proposed to form the basis for decisions rather than the
measurement-based guidelines used now. Thus, the proposed amendment enhances
consistency and regulatory finality in decisions made regarding the disposition of solid
materials. With regard to the disposition paths, as noted in Section Ill.C, for much of the
materials covered by this amendment (e.g., trash, equipment and tools, concrete), the allowed
disposition paths are fairly broad and similar to what licensees currently do with the materials.
For some materials (e.g., bulk metals), the paths are more limited, however the case-specific

provision is available for requesting alternate disposition.
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B.1.2 Specific Details on Limited Disposition Approach

Some stakeholders saw the limited disposition path approach, particularly with regard to
landfills, as a means to provide additional protection of public health and safety citing EPA
requirements on storage, treatment, and other controls at landfills. Others expressed concern
about the feasibility and potential regulatory burdens of the proposed disposition paths and the
ability of the proposed disposition paths to limit where material goes and protect public health

and safety. Theses areas are discussed in Sections I1l.B.1.2.1 and I1.1.2.2.

Although the proposed amendment would authorize disposal of solid material from
NRC-licensed facilities in an appropriate EPA/State-regulated landfill facility, it is the operator
and/or regulator of each landfill facility who will determine if a transfer to a specific facility will be
allowed. Similarly, for intended end uses, a particular recipient is not required to take the
material and can decide whether or not to accept the material. Thus, in addition to complying
with the requirements of this proposed amendment, licensees will have to be aware of
monitoring practices for incoming shipments to landfills or other destinations as part of their

business practices.

B.1.2.1 Feasibility of Limited Disposition Paths

With regard to disposition of solid materials in EPA/State-regulated landfills, a number of
stakeholders stated that it is not clear if the landfills would accept material from licensed

facilities released under the dose criterion of this proposed amendment. These stakeholders
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noted that many States have bans against release of radioactivity into landfills. Also, some
stakeholders noted that difficulties in siting landfills could be more acute if concerns over

radioactivity increased, even if the radioactivity was present at very low levels.

The NRC considered the provisions of the RCRA in making a decision on an approach
in this area. RCRA was enacted by Congress in 1976 to ensure that solid wastes from human
activities are managed and disposed of in a manner that assures protection of public health and
safety and the environment. One of the principal programs for managing solid wastes under
RCRA is Subtitle D which includes minimum federal standards, as well as guidelines for State
plans, for non-chemically-hazardous solid wastes. Specifically, Subtitle D sets criteria for
disposal facilities for these solid wastes, encourages States to develop plans to manage these
solid wastes, and prohibits open dumping of solid waste. Under Subtitle D, the EPA provides
information, guidance, policy, and regulations to deal with solid waste issues. States and local
governments are the primary planning, regulating, and implementing agencies for the
management of solid wastes under Subtitle D. Three broad types of landfills covered under
RCRA Subtitle D are municipal solid waste landfills (MSWLF), construction and demolition
landfills, and industrial landfills. MSWLFs typically receive household wastes (e.g., appliances,
newspapers, containers, food wastes, and miscellaneous organic waste). MSWLFs also may
receive commercial and industrial solid wastes, although they are less likely to take large bulk
industrial items like water tanks, large concrete slabs, etc. Construction and demolition landfills
typically take road material, excavated material, and demolition/construction/renovation wastes.
Industrial wastes are non-hazardous solid wastes from manufacturing or industrial processes.
Industrial landfills can be located on industrial/manufacturing facility sites and receive wastes

only from those facilities.
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The NRC believes that disposal in a landfill regulated under Subtitle D of RCRA is a
feasible option for the disposition of solid material. The 1 mrem/yr (0.01 mSv/yr) dose criterion
of this proposed amendment is a constraint set at a very small fraction (1/100) of the NRC’s
public dose limit established to ensure adequate protection of public health and safety and
represents a negligible individual dose level (see Section 1Il.B.2). Material below this level
would not require any further regulatory control by the NRC. This material could then be kept

out of general commerce if disposed of under the regulatory scheme of the RCRA.

The NRC’s decision to authorize disposition of solid material in RCRA Subtitle D landfills
is similar to a suggested approach in a June 26, 2003, comment letter from the Association of
State and Territorial Solid Waste Management Officials (ASTSWMO). In its letter, ASTSWMO
suggested an approach which uses a 1 mrem/yr (0.01 mSv/yr) clearance-type level and which
would not result in a change to landfill operations or need for any additional engineered
features, nor subject an EPA/State-regulated landfill to any extra controls, or special monitoring
or treatment of leachate, groundwater, or landfill gases. The levels in the solid material
released under this proposed amendment would be at levels noted in the ASTSWMO letter,
and no change in landfill operations should be needed. In addition, the EPA has noted
(68 FR 65120; November 18, 2003) that some States have determined that RCRA Subtitle D
facilities may offer sufficient protection for certain types of radioactive material. For example,
the State of Michigan, in conjunction with the NRC, concluded in 2001 that certain very low-
activity wastes (such as concrete rubble) from the decommissioning of the Big Rock Point

nuclear facility could be sent to a RCRA Subtitle D landfill (66 FR 63567; December 7, 2001).
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Based on the above (as well as the discussions in Section 111.B.1.2.2), the NRC is
including disposal in a RCRA Subtitle D landfill as one of the acceptable disposition paths under
this proposed rule. The NRC does not want to prejudge eventual EPA decisions regarding
RCRA Subtitle C” landfills; a licensee request to dispose of solid material in a RCRA Subtitle C
landfill could be addressed under existing provisions in 10 CFR 20.2002 (see Section 11I.C.2(5)

of this document).

Finally, as noted above, there is no requirement that a landfill operator take the material.
Factors such as market forces, agreements between generator and operator, and landfill
monitor setpoints will determine if material released under the NRC’s standards are accepted at

the landfill.

With regard to the limited disposition alternative that would restrict material to certain
end uses, a fairly uniform concern expressed by a range of stakeholders (including the metals

industry, licensees, and States) was whether it is feasible or practical to establish a generic

” The EPA has initiated an effort to consider modifying its Subtitle C regulations and published
an Advanced Notice of Proposed Rulemaking (68 FR 65119; November 18, 2003) soliciting
stakeholder input on a potential regulatory framework for disposal of low-activity waste in RCRA
Subtitle C facilities. Subtitle C establishes a system for controlling chemically-hazardous solid
waste from the time it is generated until its ultimate disposal. There are RCRA Subtitle C
regulations (40 CFR Parts 260-264) for the generation, transport, treatment, storage, and
disposal of chemically-hazardous wastes. EPA’s ANPR indicated that it is considering a range
of allowable dose limits for disposal in Subtitle C facilities different from the criteria being
considered in this NRC proposed rulemaking. In a January 14, 2004, letter, the Commission
stated that it believed that the approach described in the ANPR has the potential to provide a
safe and economical alternative for the disposition of low activity radioactive waste. The EPA
is coordinating with the NRC on the ANPR effort. If the EPA decides to move forward with a
rulemaking for Subtitle C facilities, the NRC would need to take conforming regulatory action in
a separate rulemaking. As discussed above, this NRC rulemaking effort is proposing
requirements for disposition of materials below a dose criterion of 1 mrem/yr (0.01 mSv/yr)
which is a risk level well below the chemical hazard considered at Subtitle C facilities.
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approach for restricted use. These stakeholders noted that developing a rule with generic
standards for defined restricted uses would be difficult because of regulatory burden and other
problems in enforcing controls to limit disposition paths for entities not covered by NRC
regulations and because it is not likely to be economically practical for a steel mill to routinely
process the limited quantities of material from licensed facilities for a specific set of limited end

uses.

Some stakeholders suggested that the NRC should proceed with a rulemaking that

would not include a generic approach for limited disposition, but instead provide a regulatory

framework and process, similar to the current 10 CFR 20.2002 disposal approval process, so
that licensee plans involving limited disposition could be characterized and dealt with on a case-
specific basis rather than in a generic standard. This would allow the NRC and the public to
review specific details of a particular limited disposition. The NRC agrees in part with these
comments; therefore, the case-specific approach is one of the elements of its limited disposition
approach. Examples of materials that would be considered as part of a case-specific approach

are:

(1) Metal recycle. Developing scenarios for recycling of metals is difficult and stakeholders
have not provided any clear process as to how metal could be generically directed for recycle
into a non-licensed industrial or construction related end uses (e.g., bridges, etc.). Thus, the
NRC has decided that any consideration of restricted recycling of metal could only be proposed

by a licensee under the case-specific element of this proposed rule;
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(2) Soil and soil-like materials. Results of the DGEIS analyses considering potential uses of

released soil under varying scenarios indicate that under some conditions, soils initially
intended for burial in a landfill could be diverted, at a point beyond the licensee's control, and
used in other purposes given that there is a demand for “clean fill” for use as backfill.
Discussion in the DGEIS indicates that, at this time, there is not enough information to
characterize how soils might be used locally and that the engineering properties of soils are
expected to dictate where and under what conditions soils might be reused. These
considerations could not be fully addressed in the DGEIS because of the lack of supporting
information. Thus, the NRC decided to address the disposition of soils on a case-specific basis.
As discussed in Section IIl.B.1.1 of this document, this case-specific approach represents an
improvement over NRC’s current approach, in particular because the risk-informed dose
criterion in the proposed amendment would be used in making decisions regarding a specific
request. This case-specific approach is not anticipated to result in significant additional burden
for licensees or regulators because information referenced in the DGEIS on experience with soil
disposition over the past 20 years indicates that licensee requests for offsite disposal have
been infrequent. To aid in minimizing burden, the NRC is including in draft NUREG-1813,
information that can be used by licensees in providing case-specific requests for off-site
disposition of soil (e.g., potentially acceptable radionuclide concentrations). Similarly,
information, e.g., model elements and model assumptions, contained in NUREG-1640 may be

used in preparing case-specific requests.

However, the NRC’s review of its technical information bases has indicated that it is also
feasible for this proposed amendment to contain a generic approach for certain materials and

end uses. Therefore, the NRC is including in this proposed amendment a set of pre-defined
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limited end uses (Section 1Il.B.1.2.2 discusses the ability of these end uses to limit where solid

materials would go):

(1) Concrete in road-bed construction. NUREG-1640 (see Section I11.B.3.1 of this document)

reviewed various concrete re-use scenarios and notes that recycle and re-use of reclaimed
concrete from licensed facilities in uses such as road-bed construction is its most likely
destination because of the physical nature of reclaimed concrete. Other uses of reclaimed
concrete are less likely and result in much lower exposure compared to use in road beds made

with reclaimed concrete;

(2) Re-use of solid materials, equipment, and tools in their original form, in industrial or

construction settings, for their original intended purpose and function. For most large and/or

stationary components at a licensed facility (e.g., scaffolds, cranes, trucks, office furniture,
etc.), the NRC considers this a feasible approach for limiting where these items go and
restricting them from general consumer use. Discussion of how this approach would work to
limit where solid materials go is discussed in Sections 111.B.1.2.2 and [1l.B.4, including
maintenance of records of the type and amount of material released, the destination of the
material, and indication that the radionuclides released were in compliance with the proposed

amendment.

There is a class of smaller pieces of equipment and tools used by workers which may
be transported by an individual in and out of restricted/impacted areas as part of the routine

conduct of work in those areas (e.g., hand tools, testing equipment). The NRC considered
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restricting further use of these items to only industrial/construction settings and requiring
records of the end destination of these items. However, given the very low dose criterion and
low allowable radionuclide concentrations in these proposed amendments, the NRC has
determined that trying to direct each small tool to an industrial/construction use, and
maintaining records of such transfers, would be unduly burdensome, given the very low risk
involved. Instead, the NRC has decided that the proposed amendments should direct that
these items be limited to re-use in their original form for their original intended purpose and
function, and that required records can be limited to specifying the specific tool or equipment
removed from the restricted/impacted area and indication that the radionuclides released were
in compliance with the proposed amendment (See Section Il1.B.4). This approach is similar to
the method for handling such items under the NRC’s current approach which the National
Academies Report found to be protective of public health. However, the proposed approach
represents an improvement because it enhances the current approach for these materials by
placing them under the proposed requirement of the 1 mrem/yr (0.01 mSv/yr) dose criterion
(including its associated radionuclide concentrations) and the limited disposition paths and

recordkeeping requirements of this proposed amendment.

B.1.2.2 Ability of Disposition Paths to Limit Where Solid Materials Go and Maintain Exposures

Below the Dose Criterion

The limited disposition approach is intended to restrict disposition of material to certain
authorized uses and/or to landfills to minimize the likelihood of release of material from licensed
facilities into the general stream of commerce, in particular consumer goods, and to maintain

doses below the 1 mrem/yr (0.01 mSv/yr) dose criterion discussed in Section Ill.B.2. An issue
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raised by stakeholders regarding limited disposition is how it will be assured that restrictions
function to limit where material can go and to limit the dose, while not being a burden on
regulators and the public. The NRC believes that the provisions in the proposed amendment,
discussed in this section and in Section Ill.B.2 (regarding the dose criterion) and Section 1ll.B.4
(regarding recordkeeping), provide reasonable assurance that doses will be maintained well
below levels established to adequately protect public health and safety while minimizing

unnecessary burden.

(1) Considerations related to directing and limiting material to landfills or to the defined end

use. The proposed amendment contains specific requirements which direct licensees as to
allowed destinations for solid material. Therefore, licensees would have to provide reasonable
assurance under the proposed amendments in 10 CFR 20.2008, 20.2009, and 20.2108 that
solid material is being disposed of under the regulatory scheme of RCRA, specifically 40 CFR

Parts 257 and 258, and/or actually placed into an approved use.

As discussed above, the NRC believes that RCRA controls associated with landfill
operations and closure provide for a reasonable level of isolation from the public, especially
given that the dose criterion of 1 mrem/yr (0.01 mSv/yr) being proposed in this amendment is
well below levels established to ensure adequate protection of public health and safety. Under
RCRA, the EPA has developed Federal criteria in 40 CFR Part 257, for proper design and
operation applicable to all RCRA Subtitle D landfills, and in 40 CFR Part 258 specifically for
MSWLFs. Provisions to ensure that wastes in solid waste disposal units do not threaten
surface water, ground water, biota, and flood plains, and precautions to restrict public access to

the facility are contained in 40 CFR Part 257. The criteria in 40 CFR Part 258 address location,
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operation, design, ground water monitoring, corrective action, closure and post-closure care,
and financial responsibility for MSWLFs. The EPA has noted (68 FR 65120; November 18,
2003) that recent standards for RCRA Subtitle D facilities in 40 CFR Part 258 require them to
have engineered features that are similar to RCRA Subtitle C facilities. Many States have
adopted the criteria in 40 CFR Parts 257 and 258 into their solid waste programs although the
extent of adoption varies; thus, there can be a range in standards for landfill operation and
design among the fifty States for RCRA Subtitle D landfills within the requirements of 40 CFR
Parts 257 and 258. A review of certain State standards indicates that some impose
engineered features beyond those required by 40 CFR Part 257. A dose criterion of 1 mrem/yr
(0.01 mSv/yr) would limit potential doses to levels substantially lower than, and well within the
variation in, background radiation levels received from the surrounding geologic material and

other materials present in the landfills.

The NRC believes that the approach outlined in this section will result in doses well
below that established to provide adequate protection of public health and safety. For much of
the solid materials considered here (e.g., routine trash) there is little recycle value and thus it is
likely that the material will be disposed of by burial at the landfill. However, for certain materials
such as bulk metals, the NRC is aware that there may be some economic impetus for a landfill
to recycle the material. The provisions of the proposed amendment requiring disposal by burial
under the regulatory scheme of RCRA attempt to minimize the potential for this to occur. In
addition, most major bulk shipments of metal would be made at the time of decommissioning or
other large facility outage and/or could be to industrial or construction and demolition landfills
(rather than MSLWFs), both of which lend themselves to better direction by the licensee

regarding the need for disposal (and not recycle) of the metal by the landfill. Nevertheless, the
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NRC is specifically interested in stakeholder input as to practices at the various types of RCRA
Subtitle D landfills with regard to recycle of material sent for disposal and how the potential for
recycle of solid materials from those facilities can be minimized. A specific question regarding

this matter is contained in Section IV.A of this document.

Similarly, it is likely that solid materials, such as rubbled concrete or specific
components, will remain in their pre-defined allowed end uses (e.g., road bed construction or
re-use of a scaffold). The NRC believes that establishing the 1 mrem/yr (0.01 mSv/yr) dose
criterion as part of this proposed amendment would make it unlikely that any future uses of the
material would result in reconcentrating residual levels of radioactivity to levels that could

impact public health and safety.

(2) Placing bounds on radionuclide concentrations that can be released so as to limit

potential exposures. The NRC recognizes that it is difficult to provide absolute assurance that

solid material goes to and remains at a landfill, despite the relative protectiveness of the RCRA
regulatory structure, or to another designated end use. Some stakeholders expressed concern
that there would be a significant regulatory burden in dealing with this material after it reached

potential recipients.

Because of the very low level of risk posed by the material released, a reasonable
approach that both provides assurance of adequate protection and should not be burdensome,

is to use unrestricted release path radionuclide concentration tables (see Section I11.B.3.1) for

material released to the limited disposition paths of this proposed rule. This is a reasonably
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conservative approach because, for the same 1 mrem/yr (0.01 mSv/yr) dose criterion, an
unrestricted release is generally associated with lower (more restrictive) radionuclide
concentrations than a limited path release, for which persons are exposed in a more limited
manner. Thus, there is reasonable assurance that even if all materials released in a year from
a licensee were inadvertently diverted for unrestricted release, a 1 mrem/yr (0.01 mSv/yr) dose
would not be exceeded. It could also be assured that an isolated unrestricted release would
result in doses well below 1 mrem/yr (0.01 mSv/yr). Because the 1 mrem/yr (0.01 mSv/yr) dose
criterion is well below the NRC’s public dose limit established to ensure adequate protection of
public health and safety and is also considered a negligible individual dose by national and
international scientific organizations, this approach and this level of assurance is considered

appropriate.

This proposed approach of requiring use of the unrestricted release radionuclide
concentrations would allow the use of limited disposition paths without imposing the regulatory
burden of trying to enforce additional controls on released materials in the public sector. Use of
the unrestricted release concentrations is not expected to result in significant additional burden
because the NRC's review of the various dose modeling analyses and results (see Section
[11.B.3.1) indicates that the limiting radionuclide concentrations for both unrestricted and limited
path scenarios are within a reasonable range of each other. Also, the lower unrestricted
release radionuclide concentrations are not dissimilar from levels which licensees currently

measure when using the NRC’s current approach.

(3) Inspections. Periodic inspections can provide continuing confirmation or verification

that the regulations are being followed. The inspections would look at how licensees identify
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and survey materials for release and address the end use of such materials by checking

shipment records to recipients.

B.2 The 1 mrem/yr (0.01 mSv/yr) Dose Criterion

A discussion of the NRC'’s basis for choosing the 1 mem/yr (0.01 mSv/yr) dose criterion
is contained in this section. Specific discussion of the relationship of the dose criterion to other
NRC/EPA standards, to recommendations from national and international scientific bodies, to
background radiation, and to considerations of effects of exposures from multiple sources, are

contained in Sections 1Il.B.2.1 to lll.B.2.4. Those sections are briefly summarized here.

A 1 mrem/yr (0.01 mSv/yr) dose criterion is a generic dose constraint set at a small
fraction (1/100) of the public dose limit of 100 mrem/yr (1 mSv/yr) in 10 CFR Part 20. Both the
NCRP and the International Commission on Radiation Protection (ICRP) have indicated that the
public dose limit provides adequate protection of public health and safety, although they also
indicate that the amount a person would receive from a single source should be a fraction of the
limit. The proposed 1 mrem/yr (0.01 mSv/yr) criterion is also in the range of, but less than,
other Federal agency standards and allowable risk ranges for other media such as gaseous
and liquid effluents. A 1 mrem/yr (0.01 mSv/yr) dose criterion also comports with technical
findings in reports prepared by various recognized scientific organizations with regard to its very
small potential risk. In particular, NCRP Report No. 141, “Managing Potentially Radioactive
Scrap Metal,” notes that a dose below 1 mrem/yr (0.01 mSv/yr) can be defined as a “negligible

individual dose” and that doses that fall into this range have an associated average annual
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excess risk below which “efforts to reduce radiation exposure to the individual is unwarranted.”
NCRP Report No. 141 also cites several health effects studies and notes that this dose is in a
risk range (107 to 10° per year) that is generally regarded as “trivial.” A dose criterion of

1 mrem/yr (0.01 mSv/yr) represents a minute fraction (1/300) of natural background and is also
a small fraction of the variability in natural background across the U.S. that members of the
public are exposed to without health impact. The NRC is cognizant of studies and reports on
radiation health effects cited by citizen and environmental groups that are different from the
current scientific consensus views, however, the NRC is confident in the information it does
have to determine that the proposed standard of 1 mrem/yr (0.01 mSv/yr) is well below levels
established to ensure adequate protection of public health and safety for disposition of solid

material from any further licensed control.

The 1 mrem/yr (0.01 mSv/yr) dose criterion is expressed here in terms of effective
doses because the basis of RS-G-1.7 is the ICRP 60 dose concept and methodology. In
10 CFR Part 20, dose limits are based on ICRP 26 methodology with dose concepts referring to
"deep dose equivalent" doses for external exposures and "effective dose equivalent" doses for
internal exposures, expressed as "TEDE" in dose summations. For the purpose of this
amendment, equivalence is assumed between effective dose and total effective dose
equivalent. Accordingly, the 1 mrem/yr (0.01 mSv/yr) dose criterion is considered to be an

“total effective dose equivalent (TEDE)” dose in the proposed amendment.

In addition to the discussions in Sections [11.B.2.1 to 1ll.B.2.4, considerations of how the
dose criterion would be implemented through use of measurable radionuclide concentrations

and appropriate recordkeeping are discussed in Sections [1.B.3 and IIl.B.4, respectively.
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B.2.1 Consistency with other NRC/EPA Standards

The NRC utilizes recommendations of other scientific organizations in setting radiation
protection standards. For example, the NCRP in its publication No. 116 (Chapter 15)
recommends that, for continuous exposure, the effective dose to members of the public not
exceed 100 mrem/yr (1 mSv/yr) from all man-made sources, excluding medical and natural
background sources. Similarly, the ICRP, in Table 6 of Publication 60, recommends a limit of
100 mrem/yr (1 mSv/yr) as the dose limit for the public. Consistent with these bodies, the
NRC’s regulations in 10 CFR Part 20, Subpart D, establish a public dose limit of 100 mrem/yr
(1 mSv/yr). The NCRP and ICRP also agree that, although the limit for the public dose should
be 100 mrem/yr (1 mSv/yr) from all man-made sources combined, the amount that a person
would receive from a single source should be further reduced to a fraction of the limit. This
would account for the possibility that an individual may be exposed to more than one source of
man-made radioactivity and limit the potential that an individual would receive a dose at the

public dose limit.

The proposed 1 mrem/yr (0.01 mSv/yr) dose criterion for solid material is well below and
a very small fraction (1/100) of the public dose limit of 100 mrem/yr (1 mSv/yr) in 10 CFR
Part 20, Subpart D; it is also well below the dose criterion in 10 CFR Part 20, Subpart E for
license termination of facilities at 25 mrem/yr (0.25 mSv/yr) which is a “sufficient and ample”

margin below the public dose limit for that application (62 FR 39058; July 21, 1997).
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The 1 mrem/yr (0.01 mSv/yr) dose criterion for solid materials is comparable to, and
smaller than, standards and design objectives set by both the NRC and EPA for other specific
media being released from licensed facilities. The NRC sets design objectives in 10 CFR 50,
Appendix I, limiting gaseous and liquid effluents from power reactors to less than 5 mrem/yr
(0.05 mSv/yr) and 3 mrem/yr (0.03 mSv/yr). The EPA has responsibility for setting generally
applicable radiation protection standards in the environment. Currently, the EPA has a drinking
water standard of 4 mrem/yr (0.04 mSv/yr), which has been implemented under the Safe
Drinking Water Act (1974) in 40 CFR Part 141 and a national emissions standard for air
pollutants at 10 mrem/yr (0.1 mSv/yr), which has been implemented under the Clean Air Act, in
40 CFR Part 61. Finally, as noted in the National Academies Report, the risk associated with
the 1 mrem/yr (0.01 mSv/yr) dose criterion is below the range of acceptable lifetime risks of 10°
to 10 that the EPA has used in developing health-based dose standards for exposure to

radiation.

B.2.2 Relationship of Dose Criterion to Recommendations from National and International

Scientific Bodies Reqgarding Health Impacts

There are differing views from stakeholders on studies that have been conducted on
health impacts. Some commenters cited studies by various national and international scientific
organizations that state that there are negligible health impacts from radioactivity at levels near
1 mrem/yr (0.01 mSv/yr). Other stakeholders stated that health effects of low dose radiation
are greater than predicted for current radiation limits and cited other studies indicating concerns

about impacts at low radiation doses.
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In considering these comments, the NRC notes that in developing its overall radiation
protection standards, a number of reports and studies by recognized scientific organizations are
reviewed. For this proposed amendment, the NRC considered how these organizations
address this specific issue, particularly the use of a dose criterion of 1 mrem/yr (0.01 mSv/yr).
The organizations include the NCRP, ICRP, National Academies, IAEA, and ANSI. To
supplement this review, the NRC also reviewed information from other studies cited by

commenters.

In establishing its basic protection standards, the NRC relies on national and
international scientific authorities. The NRC believes that reports by the NCRP and ICRP
provide a widely held consensus view by national and international scientific authorities on
radiation dose responses and accepts their principal conclusions and recommendations on the

matter of health impacts.

The NCRP is a nonprofit corporation chartered by Congress to develop and disseminate
information and recommendations about protection against radiation, and to cooperate with the
ICRP and other national and international organizations with regard to these recommendations.
NCRP publications are developed by recognized experts in the fields of radiation protection and
health effects. In NCRP Report No. 116, “Limitation of Exposure to lonizing Radiation”,

1 mrem/yr (0.01 mSv/yr) is referred to as a “Negligible Individual Risk Level” which is defined as
a level of average annual excess risk below which “efforts to reduce radiation exposure to the
individual is unwarranted.” NCRP Report No. 141, “Managing Potentially Radioactive Scrap
Metal”, notes the growing consensus among national and international communities to choose

a criterion of 1 mrem/yr (0.01 mSv/yr), in part, because a dose at this level can be considered
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“trivial.” The NCRP notes the ICRP’s recommendation that 1 mrem/yr (0.01 mSv/yr) is
appropriate for cessation of regulatory control and that the risk associated with 1 mrem/yr

(0.01 mSvl/yr) is within a range that is almost universally regarded as trivial. NCRP No. 141
further notes that, in NCRP No. 95, “Radiation Exposure of the U.S. Population from Consumer
Products and Miscellaneous Sources”, levels near or above 1 mrem/yr (0.01 mSv/yr) in
consumer products and other miscellaneous sources have not resulted in actions to avoid or
mitigate potential exposures. For these reasons, NCRP Report No. 141 states that it is the
NCRP’s position that a “few” mrem/yr (hundredths of mSv/yr) would be an appropriate dose

criterion for a clearance standard.

The ICRP was established in 1928 as a Commission linked to the International
Congresses of Radiology and is supported by a number of international organizations and by
many governments. The ICRP issues recommendations on the fundamental principles and
quantitative bases upon which appropriate radiation protection measures can be established.
The ICRP’s “Recommendations of the International Commission on Radiological Protection”
(ICRP 60, 1990) recommends that the grounds for exempting material from regulation are that
a source gives rise to small individual doses, of the order of 1 mrem/yr (0.01 mSv/yr) or less,

and the protection is optimized.

During 2002, the National Academies/National Research Council prepared the National
Academies Report for the NRC on disposition alternatives for solid material. The National
Academies is a society of scientists and engineers, operating under the authority of a charter
granted by Congress in 1863, that provides advice to the Federal government on scientific and

technical matters. The National Research Council is the principal operating agency of the
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National Academies in providing services to the government, the public, and the scientific and
engineering communities. As noted in the National Academies Report, the members of the
committee responsible for the 2002 National Academies Report were chosen by the National

Academies for their special competencies and with regard for appropriate balance.

One of the findings of the National Academies Report was that the NRC’s current
approach for disposition of solid materials is sufficiently protective of public health that it does
not need immediate revamping. However, the report also noted that, for the sake of efficiency

of regulation, the NRC should move ahead with a process for evaluating alternatives.

In discussing a 1 mrem/yr (0.01 mSv/yr) dose criterion, Recommendation #5 of the
National Academies Report noted that 1 mrem/yr (0.01 mSv/yr) is: a small fraction of the dose
received per year from natural background sources; significantly less than the dose we receive
from our own bodies due to radioactive potassium and other elements, and due to routine
medical procedures; within the range of acceptable lifetime risks of 10 to 10 used by the
EPA in developing health-based standards for exposure to radiation; able to be measured with
radiation measurement technologies available at reasonable cost; and widely accepted by

recognized national and international organizations.

The IAEA operates as an organization within the United Nations and works with member
nations worldwide with a mission of safety and security; science and technology; and
safeguards and verification. The IAEA’s standards reflect the recommendations of the ICRP
and have been adopted by many of its member nations. IAEA’s “Safety Series No. 89,

Principles for the Exemption of Radiation Sources and Practices from Regulatory Control”,
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recognized that there was “no internationally unified policy for excluding or exempting (e.qg.,
clearing) sources from regulatory control.” The first criterion of dealing with this issue was
setting a level of trivial dose. The publication noted that most authors proposing values of trivial
individual dose have set the level of annual risk which is held to be of no concern to the
individual at 107" to 10°. Based on this risk, the IAEA concluded that the level of trivial individual
effective dose equivalent would be in the range of 1 to 10 mrem/yr (0.01 to 0.1 mSv/yr).
Because an individual could be exposed to radiation doses from multiple cleared sources or
practices, the IAEA concluded that doses on the order of 1 mrem/yr (0.01 mSv/yr) per practice

would be reasonable.

In addition, the NRC reviewed the ANSI national standard (ANSI/HPS N13.12-1999)
which contains criteria for unrestricted release of solid materials and includes a dose limit of
1 mrem/yr (0.01 mSv/yr). This standard, which was jointly issued by the ANSI and the Health
Physics Society (HPS), contains guidance on the clearance of solid materials based on
1 mrem/yr (0.01 mSv/yr), or higher dose levels when justified on a case-by-case basis, taking
into account exposures to multiple sources. The standard recommends maintaining the as low
as reasonably achievable (ALARA) principle because it provides an adequate margin of safety

below the public dose limit of 100 mrem/yr (1 mSv/yr).

Some stakeholders agreed with the recommendations of the organizations noted above.
For example, in an August 2004 position statement, the HPS noted that risks of health effects
from exposures below 5000 to 10,000 mrem/yr (50 to 100 mSv/yr) are either too small to be
observed or are nonexistent; the 1 mrem/yr (0.01 mSv/yr) dose criterion in this proposed
amendment is 5000 to 10,000 times lower than the health effect levels cited by the HPS in their

position statement.
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Other stakeholders cited studies and reports on radiation health effects that are different
from the current scientific consensus views. The NRC collected and reviewed a number of the
reports, books, and studies that were cited in the public comment letters (and noted in the
DGEIS, Appendix A). One of the publications cited by stakeholders was prepared by Green
Audit, an environmental consultancy, who published, on behalf of the European Committee on
Radiation Risk (ECRR), a review and analysis entitled, Health Effects of lonizing Radiation
Exposure at Low Doses for Radiation Protection Purposes (2003). The authors of the report
believe that the health risks associated with inhalation or ingestion of radioactive material are
grossly underestimated by the ICRP. A new methodology for estimating radiation exposure
was proposed in the ECRR document. Specifically, the new methodology retains the ICRP’s
system of radiation weighting factors and tissue weighting factors, but includes two additional
factors: a biophysical factor and a biochemical enhancement factor, for enhanced hazard
weighting for certain kinds of internal exposure to radioactive material. The result of this

alternate methodology would be a very substantial increase in effective dose.

The ECRR report was reviewed in detail by the National Radiological Protection Board
(NRPB) in the United Kingdom. NRPB staff observed that the methodology proposed by Green
Audit for estimating radiation risk from internal emitters did not have a sound scientific basis
and that weighting factors proposed by Green Audit appear to have little or no supporting
scientific evidence. Similarly, Green Audit criticized the ICRP’s value of a risk factor used to
convert radiation dose to health risk and proposed its own value, but also failed to provide a
scientific basis for its own selection. The NPRB report, in noting that ICRP radiation protection
recommendations and radiation dosimetry methodologies are based on extensive knowledge of

health effects of ionizing radiation, concluded that the “recommendations of the ICRP provide a

41



sound technical basis for radiological protection standards. In particular, risks from internal

emitters are acceptably well understood and may, in some cases, be overestimated by ICRP.

B.2.3 Comparability to Background Radiation

In considering health impacts of very low doses of radiation, it is noted that humans
have evolved in a world constantly exposed to low doses from everyday sources of radiation
(such as solar and cosmic radiation, radon, certain foods, etc.) which expose people to
background radiation and to wide variations in background each day from place to place with no

discernible effect on health (see www.nrc.gov/reading-rm/doc-collections/fact-sheets/bio-

effects-radiation.html). The average radiation exposure in the U.S. from all such natural

sources is approximately 300 mrem/yr (3 mSv/yr). The proposed dose criterion of 1 mrem/yr
(0.01 mSv/yr) is a minute fraction (less than 1/300) of these background levels of radiation
received in routine activities and is also a small fraction of background variations which are,
themselves, well below the levels where health effects are expected to occur, as discussed in
Section Ill.B.2.2. In addition, man-made sources of radiation from medical, commercial, and
industrial activities contribute another 60 mrem/yr (0.6 mSv/yr) to our radiation exposure. Of
this, diagnostic medical procedures account for about 40 mrem/yr (0.4 mSv/yr) and can range
up to between 500 to 1,000 mrem (5 to 10 mSv) without any documented adverse effects. In
addition, some consumer products such as tobacco, fertilizer, welding rods, gas mantles,
luminous watch dials, and smoke detectors can contribute another 10 mrem (0.1 mSv) to our

annual radiation exposure.
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B.2.4 Effect of Exposures from Multiple Sources of Cleared Materials Meeting the Dose

Criterion

Concerns were raised by stakeholders that there could be exposures to multiple
products or scenarios as a result of solid material released from licensed facilities, even if

individual releases met the NRC’s dose criterion.

This issue of “multiple exposures” is discussed in detail in Appendix E of the DGEIS.
The DGEIS notes that the possibility of multiple exposures concurrently applying to an
individual implies that the individual would be exposed to very low amounts of radioactivity as a
result of more than one potential situation due to material released from licensed facilities (e.g.,
from products made from solid materials, disposal in landfills, material present in a road bed,
etc.). In considering this, the DGEIS notes that the potential for the same individual to be
involved in concurrent scenarios is physically constrained by the relatively limited amount of
materials that could be released from licensed facilities, geographical distances between
licensees, and the different locations where scenarios could occur. In addition, the limited
disposition paths required by this proposed amendment minimizes the number of potential
exposure scenarios to the public, in particular with regard to recycle into general commerce.
Furthermore, realistically conservative models are used to estimate potential dose to a “critical
group” which are likely to overestimate the dose to any specific individual. Based on these
varied considerations, and the 1 mrem/yr (0.01 mSv/yr) individual dose criterion, the DGEIS
notes that the likelihood of multiple exposure scenarios gets small as the number of potential
concurrent scenarios increases and that any combined exposures from multiple exposures

would still be a very small fraction of the NRC’s public dose limit of 100 mrem/yr (1 mSv/yr).
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B.3 Tables of Radionuclide Concentrations Associated with the Dose Criterion

B.3.1 Tables of Radionuclide Concentrations

The proposed amendment is supplementing the dose criterion of 1 mrem/yr

(0.01 mSv/yr) with tables of measurable radionuclide concentrations to facilitate confirmation
that the dose criterion has been met (i.e., if a licensee can demonstrate for a solid material
being considered for release that the radionuclide concentrations are less than levels in the
tables, this will provide assurance that the 1 mrem/yr (0.01 mSv/yr) dose criterion has been
met). Based on the studies and activities noted in Sections I11.B.3.1.1 and 111.B.3.2, the NRC
has concluded that the dose criterion of 1 mrem/yr (0.01 mSv/yr) can be effectively modeled,
measured, and monitored for compliance so that there is reasonable assurance that the dose

criterion will not be exceeded.

B.3.1.1 Basis for Radionuclide Concentrations

Because doses in the environment cannot be easily measured, “dose models” are used
to model the behavior of nuclides in the environment to translate the residual radionuclide
concentrations on, or in, a solid material to a potential dose to an individual. There were
comments received from some stakeholders about the ability of dose models to accurately
model potential doses. A discussion of technical studies performed to provide reasonable
models for estimating potential doses and efforts to establish the accuracy of these models

follows.
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Several organizations, including the NRC, IAEA, EC, and ANSI have developed reports
containing tables that relate measurable radionuclide concentrations to a dose of 1 mrem/yr
(0.01 mSv/yr). Each of these reports evaluate various exposure scenarios and pathways by
which potential population groups might be exposed, based on the potential release of a range
of materials with various radionuclide concentrations. These reports also provide a method for
converting the actual measured concentrations when the materials are released to the potential

dose received by the various receptors.

The NRC’s report (NUREG-1640, “Radiological Assessments for Clearance of Materials
from Nuclear Facilities”) contains analyses of various potential uses of materials (steel,
aluminum, copper, concrete, and reused tools and equipment) and resultant potential
exposures as a result of different dispositions of solid materials. The appropriateness of the
models in NUREG-1640 to evaluate the relationship between material released and a dose
criterion of 1 mrem/yr (0.01 mSv/yr) was reviewed by the National Academies and peer
reviewed as part of NUREG-1640’s preparation. In particular, the National Academies Report
noted the technical soundness of NUREG-1640 and recommended that for any dose-based
approach for disposition of solid materials, the NRC should use the conceptual framework of

NUREG-1640 to assess dose implications.

The IAEA developed RS-G-1.7 to assist countries in setting standards for exemption,
exclusion, and clearance from regulatory control. Radionuclide concentration tables in
RS-G-1.7 are based on a consideration of various exposure pathways, scenarios, and potential
receptors of released materials developed to encompass typical exposure situations for all
material types. The NRC has reviewed the tables of radionuclide concentrations in RS-G-1.7

and, as discussed in the DGEIS, found these concentrations reasonably consistent with
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NUREG-1640. An advantage in the use of a table of internationally-accepted radionuclide
concentrations in RS-G-1.7 is that their use in this proposed amendment would promote
consistency among nations in setting numeric standards for release of solid materials from

regulatory control.

The NRC has decided to use the radionuclide concentrations in RS-G-1.7 in this
proposed regulation (specifically in a proposed Appendix E to Part 20) because of consistency
in international numeric standards, and because the NRC’s review of RS-G-1.7 and
NUREG-1640 indicates that the use of either document can provide reasonable assurance that
the radionuclide concentrations used result in potential doses that meet the 1 mrem/yr
(0.01 mSv/yr) dose criterion in this proposed amendment. As discussed below, for certain
situations, the NRC is supplementing the radionuclide concentration information from RS-G-1.7

with data from NUREG-1640.

As noted above, the radionuclide concentration tables in RS-G-1.7 and NUREG-1640
have been developed for a range of scenarios and pathways. As discussed in Section
l11.B.1.2.2, the radionuclide tables taken from these documents, and proposed as an element
of this proposed amendment, are based on the limiting scenario of unrestricted release even
though the proposed amendment would only authorize limited disposition pathways. Section

I11.B.1.2.2, further discusses the rationale for this approach.
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B.3.1.2 Specific Considerations in Use of the Radionuclide Tables

Table 2 of RS-G-1.7 contains a list of concentrations of radionuclides of artificial origin
derived independently from this NRC rulemaking. These concentrations are based on the
concepts of exempting and/or clearing these radionuclides from regulation. Because the
concentrations in Table 2 of RS-G-1.7 are based on the same 1 mrem/yr (0.01 mSv/yr) value
as the dose criterion contained in this proposed amendment, the concentration levels in Table 2
of RS-G-1.7 have been directly transferred into this proposed amendment as Table 1 of
Appendix E of 10 CFR Part 20. For radionuclides not included in Table 2 of RS-G-1.7, the NRC
has decided to use radionuclide levels taken from NUREG-1640 normalized to the same
1 mrem/yr (0.01 mSv/yr) dose criterion as other facilities covered by this proposed amendment.
Primarily, this includes licensees authorized to possess source material (e.g., depleted-U,
U-238 and Th-232, and their decay products) for facilities licensed under Part 40, and special
nuclear material (e.g., U-238, U-234, and U-235) for facilities licensed under Parts 50, 70,

and 72.

Another consideration is that the radionuclide tables in RS-G-1.7 are expressed in terms
of the quantity of the radionuclides contained within the volume of the solid material. However,

in many situations, surface concentrations will be more readily measurable (indeed, the NRC’s

current approach for considering release of solid materials in Regulatory Guide 1.86 includes a
table of acceptable surface concentration levels). Therefore, there should continue to be

guidelines based on surface concentration levels.
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Because the IAEA has not yet developed such information on surface concentrations,
the NRC has had to develop a table of acceptable surface concentrations as part of this
rulemaking. The NRC notes that solid materials released from further license control by the
NRC under this proposed amendment would likely be transported in a variety of manners and
that consistency between NRC requirements and Department of Transportation (DOT)
regulations in 49 CFR Part 173 for transport of material is important. The NRC decided to base
its surface concentrations on the definition in 49 CFR 173.403 for surface concentrations not
requiring DOT regulation to provide consistency between these two Federal agencies regarding
material needing no further regulation. Although the DOT values are not a direct derivation
from a 1 mrem/yr (0.01 mSv/yr) dose level (and instead reflect historical practices), they result
in doses of less than 1 mrem/yr (0.01 mSv/yr) and are reasonably consistent with the existing
values in Regulatory Guide 1.86. In considering how to proceed in this area, the NRC also
derived estimates of surface concentrations directly from the volume concentrations of
RS-G-1.7 using information in Appendix D of the DGEIS for ratios of the mass of various solid
materials to their surface areas (i.e., “mass-to-surface” ratios). The DOT values are reasonably
consistent with these derived surface concentrations for certain radionuclides, such as Co-60
and Cs-137, and for multiple radionuclides taking into account their relative mix for specific
types of materials, although for some radionuclides the DOT values may introduce additional

conservatism, i.e., resulting in more restrictive concentration levels.

Based on the considerations of the previous paragraph, the NRC has included a set of
surface concentrations in Table 2 of Appendix E of 10 CFR Part 20. Table 2 groups nuclides in
a manner similar to the existing table in Regulatory Guide 1.86 which has been in use for
several years. Licensees would have the option of applying to the Commission for case-

specific approval to release material at radionuclide concentration levels higher than those in
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Table 2 of the proposed amendments; however licensees would have to comply with DOT

regulations regarding shipment of material for those cases.

The NRC is specifically interested in stakeholder input on the proposed approach of
using DOT values from 49 CFR 173.403 for the surface concentrations in Table 2 of
Appendix E of this proposed amendment as opposed to developing concentration levels that
take into account representative mass-to-surface ratios. Specific questions regarding this

matter are contained in Section IV.B of this document.

As noted in Section Ill.A, this proposed amendment contains a dose criterion of
1 mrem/yr (0.01 mSv/yr). The radionuclide concentrations developed based on dose modeling
and other regulatory considerations, noted above, provide an acceptable means to comply with
this dose criterion in an effective and efficent manner by eliminating the need to calculate a set
of radionuclide concentrations for each case. If a licensee decides to use radionuclide
concentrations other than those in the proposed Appendix E of 10 CFR Part 20 for meeting the
dose criterion, it will have to provide a case-specific analysis with the basis for the radionuclide

concentrations used under the case-specific element of this proposed amendment.

B.3.2 Ability to Accurately Measure the Radionuclide Concentrations

After a set of radionuclide concentrations corresponding to a dose criterion is
established, there must be reasonable assurance that these radionuclide concentrations can be
accurately measured. Some stakeholders expressed concerns about the ability to measure the

radionuclide releases accurately. An approach to demonstrate that radionuclides at these low
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levels can be accurately measured is discussed in draft NUREG-1761, “Radiological Surveys
for Controlling Release of Solid Materials,” June 2004. This report was submitted for public
comment and modified in response to the comments. NUREG-1761 indicates that radionuclide
concentrations at levels corresponding to 1 mrem/yr (0.01 mSv/yr) for any of the alternate

disposition paths can be measured accurately with existing survey and detection instruments.

In addition, an interagency working group from the EPA, DOD, DOE, and NRC has
incorporated a series of planning steps for survey design (Data Quality Objectives developed by
the EPA) and QA/QC principles into a Multi-Agency Radiation Survey and Site Investigation
Manual (MARSSIM), NUREG-1575, for surveying lands and structures. The MARSSIM
methodology was adopted by the NRC in NUREG-1757. A follow-on interagency working group
is developing methods for improving the conduct of radiation surveys for solid materials at very
low radiation levels. This group intends to issue guidance as a supplement to MARSSIM in a
document entitled “Multi-Agency Radiation Survey and Assessment of Materials and

Equipment” (MARSAME).

To assure that the actual measurements are made and documented accurately, the
NRC is issuing a draft regulatory guidance document (draft NUREG-1813) for licensees to
follow in implementing the requirements of this proposed rule. NUREG-1813 provides
information on procedures for designing a survey and for the quality assurance (QA) and
quality control (QC) of the measurement process. NUREG-1813 is based on the concepts of
NUREG-1761 and MARSSIM and provides specific information on implementing the
requirements of the proposed amendment, including information about design, performance,
and documentation of radiological surveys of materials to ensure radionuclide concentrations

are accurately measured.
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B.4 Recordkeeping

The NRC is proposing to require licensees to maintain records in 10 CFR 20.2108
indicating the nature of the material released (e.g., type and quantity of solid material, and
radionuclides present and information on their concentrations) and its destination (e.g., the
landfill or specific end use). An exception, as noted in Section 1ll.B.1.2.1, is for tools and
equipment carried from restricted/impacted areas by an individual as part of routine conduct of
business; for these materials, licensees would only be required to maintain records regarding
the specific tool or equipment removed from the restricted/impacted area and an indication that
radionuclides released were in compliance with the proposed amendment. The records
required by the proposed amendment will provide verification that the dose criterion has been
met and provide reasonable assurance that the material was delivered to an authorized
destination. The records required are considered an appropriate level of control for a material

that the NRC considers to be of negligible health consequence.

Some commenters expressed concern that they would not know what doses would
result from products made from recycled materials and that materials should be tagged before
release. Because the limited disposition path approach in this proposed amendment would limit
the potential for exposure to products made from recycled materials and because the dose
criterion would be set at a negligible individual dose level of 1 mrem/yr (0.01 mSv/yr), there are
no requirements included in the proposed amendment for tagging or marking released
materials because this would add regulatory burden without a commensurate health and safety
benefit. Also, in conjunction with a dose criterion of 1 mrem/yr (0.01 mSv/yr), it is unlikely that
any future uses would reconcentrate residual radioactivity to levels that could impact public

health and safety.
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C. Other Considerations, Including Scope and Interfaces

To provide additional clarification in considering the implementation of this proposed
amendment, this section discusses the scope of this proposed amendment and interfaces with

other NRC requirements.

C.1 Materials within the scope of this rule

As noted in Section II.C, materials present in restricted or impacted areas that need
disposition would be subject to the provisions of proposed 10 CFR 20.2008, 20.2009, and
20.2108. The materials include metals (tanks, pipes, ventilation ducts, etc); equipment and
tools; routine trash (plastics, paper, glass); office furniture, laboratory materials (gloves,
beakers, etc.); concrete; and soil, soil-like materials, and other process materials. This material
would need to be evaluated and surveyed for radioactivity (either by use of process knowledge
or direct measurement) and sent to one of the disposition paths required by 10 CFR 20.2008 or
20.2009. For much of the material covered by the proposed amendment (equipment and tools,
routine trash, concrete, etc), the allowed disposition paths are fairly broad and similar to how
licensees currently disposition such materials. If a licensee wishes to use a disposition path not
listed in 10 CFR 20.2008 for these materials, or for other types of material like metal
components, the licensee can apply to the NRC for case-specific approval of disposition

procedures under 10 CFR 20.2009.

As noted above, materials within restricted and impacted areas would be subject to the

requirements of proposed 10 CFR 20.2008, 20.2009, and 20.2108. However, basing decisions
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on disposition of solid materials from a “restricted area” may not be appropriate because the
definition of restricted area in 10 CFR Part 20 is based on limiting access for the purpose of
protecting an individual against undue risks from exposure to radiation. Some licensees create
restricted areas to protect individuals from exposure to ambient external radiation fields, and not
necessarily based on the residual radioactivity in or on solid material. Thus, a more appropriate
scope to define what material is covered by this amendment may be the term “impacted area”
which is currently defined in 10 CFR Part 50 as “areas with some reasonable potential for
residual radioactivity in excess of natural background.” (The term “non-impacted area” is also
defined in 10 CFR Part 50 as an area with “no reasonable potential for residual radioactivity in
excess of natural background”). This same definition of impacted area is included in § 20.1003

of this proposed amendment.

In MARSSIM (NUREG-1575) these same terms, “impacted areas” and “non-impacted
areas”, are used to signify the extent of surveys needed to release the areas from licensed
control. NUREG-1575, in Figure 2.4, states that for non-impacted areas no survey is required
to release the area from licensed control. For impacted areas, NUREG-1575 indicates a range
of survey requirements, even for those areas that are not expected to contain any residual
radioactivity or expected to contain very small amounts of radioactivity. Because a similar logic
can be drawn for those solid materials present in impacted versus non-impacted areas, it would
seem reasonable that this proposed amendment on disposition of solid materials should only
apply to materials from impacted areas. Thus, it may be appropriate to use only the term “solid
materials originating in impacted areas” when indicating the scope of materials covered by this
rule. This would mean that for licensees like medical facilities or research laboratories, who
may define restricted areas broadly based on facility design, the NRC could better focus its

disposition and recordkeeping requirements on solid materials from those areas where a
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reasonable potential for the presence of residual radioactivity exists. Licensees could either
designate the entire restricted area as an impacted area or could focus more on those areas

they were designating as impacted areas, whichever was more cost-effective.

The NRC is interested in stakeholder input with regard to considering material in
restricted and/or impacted areas within the scope of this proposed amendment and specifically

requests comment on this matter (see Section IV.C).

C.2 Materials not within the scope of this rule

(1) Materials outside the restricted or impacted areas. Solid materials not located in or

originating in restricted or impacted areas and considered to be free of radioactivity resulting
from licensed operations, are not currently required to be part of a disposition radiological
survey program (e.g., material from administrative buildings or office areas). This amendment
would not alter this approach; therefore, materials in these areas are not covered by the

provisions of this proposed amendment.

(2) Materials with larger amounts of radioactivity. There are other solid materials at licensed
facilities that contain larger amounts of radioactivity (e.g., reactor system components, sealed
sources, etc.) that are routinely kept separate from solid materials with no, or very small
amounts of, radioactivity. Because requirements in 10 CFR Part 61 already cover the disposal
of materials with larger amounts of radioactivity at licensed low-level waste (LLW) disposal

sites, these materials are outside the scope of this rulemaking.
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(3) Treated process materials. Treated process materials (materials whose properties have

been modified or are unique to the process from which they originate), such as spent ion-
exchange resins; sludge from spent ion-exchange process systems; microspheres; oily sludge
and sediments; spent filters and filter sludge; spent charcoal beds; incinerator ashes; and
materials that have been solidified or stabilized, contain chelating agents, pathogenic or
infectious biotic agents, and pyrophoric or explosive chemicals, are not within the scope of this
rulemaking. These materials are not part of the scope of this rulemaking and were not
analyzed in the supporting technical basis or in the DGEIS. As noted in item 5, below,
licensees may continue to apply to the NRC under the provisions of 10 CFR 20.2002 for their

disposal on a case-by-case basis.

(4) Liquids and gases. These materials currently have requirements related to their release

in 10 CFR Parts 20 and 50 and are outside the scope of this rulemaking.

(5) Materials covered under existing 10 CFR 20.2002. Currently, licensees can apply to the

Commission for approval of proposed procedures, not otherwise authorized in the regulations,
to dispose of licensed material under the provisions of existing 10 CFR 20.2002. A licensee
can continue to request disposal of treated process materials (discussed in #3, above) under
the provisions of 10 CFR 20.2002. Licensees also can continue to use the existing provisions
of 10 CFR 20.2002 to request consideration of alternate dose criteria for solid materials, soils,

soil-like materials, and process materials covered by this proposed amendment.

(6) Materials associated with persons leaving restricted or impacted areas. Licensees are

required to monitor workers for radiation dose as they come and go from restricted areas. It is

55



industry practice for workers to pass through a personnel frisker before they leave the restricted
area under the existing requirements of 10 CFR Part 20. This proposed amendment would not

apply to those persons or their personal items such as jewelry, watches, etc.

(7) Material intentionally made radioactive as part of manufacturing or research process at a

licensed facility. Some facilities are licensed by the NRC to introduce radioactive material into

products or to conduct research using radioactive materials. Handling of these materials is
subject to other NRC regulatory requirements and would not be subject to the provisions of this

proposed rule.

(8) Materials associated with Radiological Disperson Device (RDDs) incidents. The scope of

this proposed amendment would only include release of solid materials from licensed control at
facilities licensed by the NRC and/or Agreement States. The proposed amendment would not
be applicable to emergency provisions associated with handling or setting criteria for cleanup of

RDD events.

C.3 Other transfers of solid material

C.3.1 Transfers from one licensee to another for use in a restricted or impacted area

Nothing in this proposed amendment would preclude a licensee from transferring
material and equipment to another NRC or Agreement State licensee for re-use in a regulated
environment because other requirements already exist for such transfers and this proposed

amendment does not alter that.
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C.3.2 Transfers of unimportant quantities of source material exempt under 10 CFR 40.13(a)

As indicated in the June 1999 Issues Paper, 10 CFR 40.13 and 40.51, which contain
unimportant quantities or transfer provisions, respectively, are the subject of a separate
Commission initiative and are outside the scope of this rulemaking. Hence, nothing in this
proposed amendment would affect the definition of unimportant quantities in 10 CFR 40.13(a)

nor their transfer under 10 CFR 40.51.

C.4 Relationship to the Requirements of 10 CFR Part 20, Subpart E

Subpart E to 10 CFR Part 20 contains radiological criteria for license termination.
Section 20.1402 of Subpart E contains radiological criteria for unrestricted use of a site based
on a dose criterion of 25 mrem/yr (0.25 mSv/yr) and, in addition, provisions that the residual
radioactivity has been reduced to levels that are ALARA. These criteria for license termination
were based on considerations (62 FR 39058; July 21, 1997) related to providing a sufficient and
ample margin of safety below the NRC’s public dose limit of 100 mrem/yr (1 mSv/yr) and cost-
benefit considerations of further reducing the dose below 25 mrem/yr (0.25 mSv/yr) for lands

and structures.

The June 1999 Issues Paper, released to solicit early comment on this rulemaking on
disposition of solid materials, addressed the different circumstances and issues between
Subpart E and the disposition of solid material. Specifically, it was noted that the Subpart E
dose limit of 25 mrem/yr (0.25 mSv/yr) is intended to apply to termination of a license, at a

specific point in time, and disposition of structures and land whereas, in contrast, release of

57



solid materials could involve periodic releases over the lifetime of the facility. In developing the
dose criterion for this rulemaking, as discussed in Section I1.B.2, the NRC considered factors
such as: more limiting fractions of the public dose limit to account for the potential for multiple
releases and exposures; similarity to the range of requirements in 10 CFR Part 50, Appendix |,
for other media such as air and liquid effluents; and consideration of NCRP Report Nos. 116

and 141 regarding the negligible risk associated with a 1 mrem/yr (0.01 mSv/yr) standard.

Solid material released from the site during facility operations and during the active
decommissioning period would be covered by the provisions of this amendment. As indicated
in 10 CFR 20.1401 and 20.1402, facilities and sites released from a license are covered by the
provisions of 10 CFR Part 20, Subpart E and their disposition after license termination would
not be subject to the elements of this proposed amendment (i.e., the dose criterion, allowed
disposition path, radionuclide concentration, or recordkeeping provisions) because the site

would no longer be licensed.

D. Implementation Schedules

Licensees will need adequate time to implement changes in their radiation protection
programs as a result of this proposed amendment when it becomes final. Such changes would
include changes in survey methodology, including the setpoint for radionuclide concentrations
allowed for release, and recordkeeping provisions. Additionally, some licensees (primarily
those holding Part 30 licenses) may have existing license conditions that specify radionuclide
concentration release levels based on the existing guidelines noted in Section II.A of this

document. If the existing license conditions are less restrictive than the Commission
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regulations, then licensees will be required to comply with the proposed provisions of this
rulemaking when they become final by seeking amendments to their licenses. At this time, the
NRC is not proposing an implementation schedule for when licensee would need to comply with
the rule when it becomes final. However, as noted in Section IV.D of this document, the NRC is
inviting comments on the time period for implementing these changes, including specific

information on timing and economic considerations.

E. Consideration of Other Alternate Approaches for Disposition of Solid Materials

The National Technology Transfer and Advancement Act of 1995 (NTTAA), Pub. L. 104-
113, requires all Federal agencies and departments, in carrying out policy objectives or
activities, to use technical standards developed or adopted by voluntary consensus standards
bodies, except when utilization of such standards “is inconsistent with applicable law or
otherwise impractical.” Therefore, the NRC considered the use of ANSI N13.12 which is a
technical standard, issued by the ANSI, presenting screening clearance criteria for unrestricted
release of solid materials based on an annual dose limit of 1 mrem (0.01 mSv/yr). However, for
the reasons discussed in Sections Ill.A and IIl.B of this document, the NRC is proposing an
amendment to limit disposition of solid materials, based on a 1 mrem/yr (0.01 mSv/yr) dose
criterion (similar to ANSI N13.12) and an associated set of radionuclide concentrations based
on RS-G-1.7. The NRC’s approach incorporates elements of ANSI N13.12, but does not use it
in its entirety. The NRC regards this approach as appropriate given the range of considerations
discussed above. Other reasons for why the ANSI N13.12 was not used in its entirety are
discussed in the DGEIS; the NRC believes that use of this ANSI standard is impractical for the

reasons noted in the DGEIS.
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Another alternate discussed by some stakeholders, and referred to in the National
Academies Report, was recapture of solid material already released from licensed facilities. As
noted in Section I, The NRC’s current approach allows release of solid material if it is below a
measurement-based guideline. Some stakeholders requested that the NRC include, as one of
its alternatives, review of previous releases and their recapture. However, the NRC is not
proceeding with this approach as part of this rulemaking for two reasons. First, as noted in the
National Academies Report, the NRC’s current practice protects public health; therefore,
attempting to find and retrieve materials released under the current approach would be unduly
burdensome given the National Academies’ finding. Second, because this proposed
amendment would specify criteria for disposition of material currently at licensed facilities and

available for release, the recapture approach is not within the scope of this rulemaking.

IV. Request for Specific Comments

The NRC is requesting comment on all issues related to this proposed rulemaking and
comments can be sent to the ADDRESSES section of this document. In addition, the NRC is

specifically requesting comments on the following items.

A. Landfill Disposal

As noted in Section 111.B.1.2.2, the NRC is interested in stakeholder input regarding

landfill disposal practices. Input on the following questions related to this issue is requested.
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1) What are practices at the various types of RCRA Subtitle D landfills (MSWLFs, industrial,
construction and demolition) with regard to recycle of material sent for burial at the landfill, i.e.,
is it likely that material sent to the different types of RCRA Subtitle D landfills for burial would be

removed from the landfill and sold or sent for other uses or recycle?

2) How can the potential for recycle of solid materials from the RCRA Subtitle D landfills be

minimized?

B. Surface Radionuclide Concentration Levels

Section 111.B.3.1.2 indicates that the NRC has based the surface radionuclide
concentration levels in Table 2 of proposed Appendix E to 10 CFR Part 20 on the definition in
DOT’s 49 CFR 173.403 for surface concentrations not requiring DOT regulation. Using the
DOT values provides consistency between these two Federal agencies regarding material
needing no further regulation, although it is noted there that this approach may introduce
additional conservatism for certain radionuclides. Input on the following questions related to

this issue is requested:

1) Should the NRC, instead of using the DOT values, base its surface concentrations on
levels derived directly from the volume concentrations in IAEA’'s RS-G-1.7 using mass-to-
surface-ratios? If so, and given the wide range of components and materials, as well as the
diverse range of NRC licensees, covered by this rule, what would be a reasonable approach for
deriving surface concentrations, keeping in mind the need for a relatively simple screening table

of release values to be used in Appendix E to 10 CFR Part 20?
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2) NRC'’s preliminary estimates for surface concentrations, derived directly from the
RS-G-1.7 volume concentrations, indicates that the surface concentration for some
radionuclides corresponding to 1 mrem/yr (0.01 mSv/yr) may be in excess of the DOT definition
for material requiring regulation in transport. Releases of such material may require placarding,
labeling, or recordkeeping under the DOT regulations. What would be the implications to
stakeholders in releasing materials if the NRC’s table of surface release concentrations

contained levels in excess of the DOT values?

C. Scope of the rule.

Section IIl.C.1 indicates that the scope of the proposed amendment includes materials
in restricted and impacted areas of a licensed facility. Section 11l.C.1 also indicates that the
NRC is considering whether it is more appropriate for the scope to include only impacted areas.

Input on the following questions related to this issue is requested:

1) How does the burden on licensees, for an amendment requiring both restricted and
impacted areas be part of its scope, compare to an amendment requiring just impacted areas?
Provide specific information on how an amendment that limited its scope to material in impacted

areas would be beneficial in licensed operations.

2) How would a licensee provide assurance that material from non-impacted areas did not
have residual radioactivity resulting from licensed operations? How would a licensee provide

assurance that non-impacted areas did not become impacted?
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D. Implementation schedules

As noted in Section Ill.D, the NRC is interested in stakeholder input regarding the

schedule for implementation of the requirements of this proposed amendment at such time as it

becomes final. Input on the following questions related to this issue is requested.

1) What would be an appropriate time period for the effective date of implementation of this

proposed amendment at such time as it becomes final? In your response provide specific

rationale related to time and economic considerations.

2) What would be an appropriate time period for amending license conditions containing
requirements for release of solid materials to make them comply with the provisions of this
proposed amendment at such time as it becomes final? In your response provide specific

rationale related to time and economic considerations.

V. Discussion of Stakeholder Input on Other Issues

In addition to the discussion of alternatives for disposition of solid materials,

stakeholders also provided comments on other issues associated with this rulemaking,

including: stakeholder involvement in the rulemaking process, development of NRC’s technical

basis, the relationship to the Below Regulatory Concern (BRC) Policy, and State, other Federal

agency, and international related issues. Stakeholder comments are summarized in the

DGEIS, Appendix A; a discussion of considerations related to those concerns follows.
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A. Stakeholder Involvement in the Rulemaking Process:

As discussed briefly in Section 11.D, the NRC has had a continuing effort, both early in
the process and during its decision-making, to seek stakeholder input on major issues
associated with this effort. This has included release of several documents, including an NRC
Issues Paper issued in June 1999, a scoping Federal Register document (68 FR 9595;
February 28, 2003), and a web-based Information Packet issued in February 2003. These
documents invited written and/or electronic comment from stakeholders on the issues. Also,
12 public meetings were conducted between September 1999 and February 2005 with
stakeholders, including three meetings convened by the National Academies as part of their
study on this subject. The NRC has considered a range of viewpoints presented at the
meetings from a diversity of stakeholders on alternatives and possible impacts. Stakeholders
included representatives from metals and cement industries; citizen and environmental groups;
licensees and licensee organizations; State and Federal agencies; Tribal organizations; and
organizations such as the HPS. Summaries of stakeholder input received through these
forums are presented in various documents, including Appendix A of the DGEIS, in the

background section of the NRC’s website at www.nrc.gov/materials.html, and in

NUREG/CR-6682.

The NRC Issues Paper stated that the NRC was seeking public comment and

participation at a series of meetings before the start of any formal rulemaking to solicit early and

active public participation on major issues associated with disposition of solid materials. The
objectives of these meetings were to identify relevant issues, exchange information on these

issues, and identify concerns and areas of disagreement and approaches for resolution.
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Despite a boycott by citizens groups of the first two meetings in Fall 1999, the NRC held
two additional meetings that were attended by several citizens groups. In addition, the
meetings during 1999 were attended by representatives of metals industries and cement
industries, both of whom expressed concern about aspects of certain alternatives. The
meetings were also attended by State and landfill groups who provided information on issues
related to landfill disposal. Also, various licensee groups (including representatives from
university laboratories and hospitals) provided input on unique issues associated with
disposition of solid material at their facilities. In addition to the four public meetings held in
1999, the NRC also received over 900 written comment letters and emails on the June 1999
Issues Paper from a range of stakeholder groups, including citizens groups and individuals.
The NRC held follow-up meetings in January 2000 to specifically hear from representatives of
the metals industry about their concerns related to clearance and in May 2000, at which time
the NRC invited 14 different stakeholder groups (including several citizens groups, the metals
industry, States, and licensees) to a Commission meeting to provide representatives of those

groups the opportunity to present their views directly to the Commissioners.

The Commission sought further information on this subject in May 2000 by requesting
the National Academies to provide an independent analysis of alternatives for disposition of
solid materials. As discussed in Section II.D of this document, the National Academies held
three meetings with a range of stakeholder groups in 2001 and provided the Commission with a
report on its findings, including nine recommendations, in March 2002. Subsequently, the NRC
sought additional public comment on alternatives for disposition of solid materials in a FRN
issued February 28, 2003 (68 FR 9595). Stakeholders also were invited to comment via an
“Information Packet” placed on the NRC’s website in February 2003. The NRC held a

workshop in May 2003 at which 30 invited stakeholder groups provided their additional views on
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alternatives. Also, the NRC held an additional meeting open to the public, at which the Nuclear
Energy Institute, representing utility licensees, at their request, was afforded the opportunity to
provide additional information about their views on disposition of solid materials. The NRC also
received over 2600 written comment letters and e-mails in response to the February 28, 2003,

FRN from a range of stakeholder groups.

Thus, the NRC has participated in 11 meetings with a range of stakeholder groups and
has received over 3500 comment letters and emails representing viewpoints from a wide range
of stakeholders. Information gathered in this effort has included: identification of economic
concerns by the metals and cement industries; public concern over the potential presence of
radioactivity in solid materials, even in very low amounts, from licensed facilities in general
commerce and consumer products; reference to various health studies regarding low doses of
radioactivity; identification of practical issues of how solid materials are handled at the range of
facilities that the NRC licenses, including small licensees like university laboratories and
hospitals and larger ones like manufacturers and power reactors; issues of feasibility related to
limiting solid materials to only a selected set of defined uses; and viewpoints on both sides of
the issue associated with disposal of solid materials in RCRA landfills at radioactivity levels near
1 mrem/yr (0.01 mSv/yr). The NRC has benefitted from this process in the knowledge that it
has now regarding issues and stakeholder viewpoints related to disposition of solid materials

and appreciates greatly those who took the time to participate in this process.

The NRC is now issuing this proposed amendment which it believes represents a
reasonable position based on the information gathering process it has conducted. The
information used in the NRC’s decision-making has included input from stakeholders, review of

reports by other organizations in this area, review and comparison with other related health
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standards, development of technical bases (including dose analysis and survey procedures),
and NEPA analysis on disposition of solid materials. The NRC is issuing this proposed
amendment and the DGEIS for public comment and also plans to discuss this issue further with

stakeholders to solicit additional input on these documents.

B. Development of Technical Basis and DGEIS.

The NRC has expended substantial effort to review and develop technical information to
be able to provide a complete analysis of all reasonable alternatives for disposition of solid
materials. Principal factors affecting decisions on alternatives could include impacts on human
health and the environment, cost-benefit considerations, impacts on other industries, and the
capability to survey the material for the various alternatives. To support decision-making on all
alternatives, technical information has been developed which includes inventories of solid
material potentially available for release; assessment of individual and collective radiation doses
which could occur depending on the alternative selected, including the potential for exposure to
multiple sources; and costs associated with handling, surveying, transport, disposal, and
possible uses of these materials. The NRC also developed information on methods that could
be used for performing radiation surveys of solid material available for release. Solid materials

analyzed as part of this effort have included metals, concrete, soil, and ordinary trash.

A principal support document prepared by the NRC as part of the technical basis for the
proposed amendment is NUREG-1640 (Volumes 1 and 3, published September 2003; Volume
2, published October 2004; Volume 4, published May 2004). NUREG-1640 includes an

assessment of inventory of solid materials at licensed facilities covered by this rulemaking and
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those solid materials potentially available to be released or sent to a LLW disposal site under a
prohibition alternative. NUREG-1640 also assesses pathways by which an individual could be
exposed as a result of release of solid materials, either for general or limited recycle, reuse, or
disposal in a landfill. As discussed in Section 11I.B.3.1, in an effort separate from the
development of NUREG-1640, the IAEA developed RS-G-1.7 to assist countries in setting
standards for exemption, exclusion, and clearance from regulatory control. RS-G-1.7 is based
on a consideration of various exposure pathways, scenarios, and potential receptors of
released materials developed to encompass typical exposure situations for all material types.
The NRC has reviewed IAEA’'s RS-G-1.7 concentrations and, as discussed in the DGEIS, found
these concentrations reasonably consistent with NUREG-1640. Dose pathways from released
material for individuals for the prohibition alternative are not explicitly analyzed in NUREG-1640
or RS-G-1.7 because there would not be release pathways; pathways related to prohibition
were analyzed in the Final Environmental Impact Statement on 10 CFR Part 61 “Licensing

Requirements for Land Disposal of Radioactive Waste” (NUREG-0945, November 1982).

Draft report NUREG-1640, Supplement 1, extends the information already contained in
NUREG-1640 to include other materials (trash and soil) and dispositions (re-use of materials).
Additionally, draft report NUREG-1761 provides technical information on survey approaches for
the control of solid material, including considerations for different types of material and the
presence of multiple radionuclides. NUREG-1761 supplements the information presented in
NUREG-1813. Comments on both of these draft reports may be submitted as specified in the

ADDRESSES section of this document.

The DGEIS being issued with this proposed rule, includes an analysis of the impacts

(including collective doses) and costs associated with all of the alternatives for disposition of
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solid materials. The analyses and results are available for public review and comment. Also,
based on the analyses conducted, the NRC has issued a regulatory guidance document
(NUREG-1813) for assuring that radiation surveys are conducted in a manner that will confirm
that the licensee has met the criteria of this proposed amendment. NUREG-1813 is also
available for public review and comment. With the issuance of these documents for review and
comment, the NRC believes that an appropriate basis exists to make a decision regarding

criteria for disposition of solid materials and can proceed with this proposed rule.

NUREG-1640 and NUREG-1761, and the DGEIS (NUREG-1812) and regulatory

guidance (NUREG-1813), are available on the NRC website at www.nrc.gov/materials.html.

Some stakeholders stated that NUREG-1640 should not be used in any further analysis
or decision-making because the initial contractor in its preparation, SAIC, was found to have an
organizational conflict of interest (COIl). However, the NRC has peer reviewed and verified the
scientific accuracy of NUREG-1640. Based on this review, the NRC believes that the final
NUREG-1640 provides an appropriate basis for analysis of potential exposures and for
decision-making on alternatives. The NRC’s peer review included an independent technical
review of draft NUREG-1640 by the Center for Nuclear Waste Regulatory Analyses (CNWRA)
which found that SAIC performed a quality analysis in draft NUREG-1640. In addition, the
National Academies reviewed NUREG-1640 along with other technical documents and stated in
its report that draft NUREG-1640 provides a “conceptual framework that best represents the
current state of the art in risk assessment, particularly with regard to its incorporation of formal
uncertainty,” as judged by recommendations of the National Academies study committee and
other committees of the National Research Council. The National Academies Report also

noted the questions of contractor organizational COl associated with development of the draft
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NUREG-1640; however, the report also noted that the mathematics and completeness of
scenarios considered in draft NUREG-1640 had been verified through an audit carried out by
another NRC contractor. The National Academies also conducted its own review that
confirmed the reasonableness of several dose factor analyses although its report did note
certain improvements that were needed to the draft NUREG-1640, including a thorough review
of certain parameters, scenarios, and assumptions to complete the reassessment of draft
NUREG-1640. Partly in response to the CNWRA and National Academies reviews, the NRC
had its new contractor, SC&A, review and revise various parameters, scenarios, and
assumptions, and following an additional peer review the final NUREG-1640 was issued, in four
volumes from June 2003 to October 2004. Based on these various independent reviews, the
NRC considers NUREG-1640 appropriate for use in its further analyses and rulemaking. As
discussed in Section I11.B.3.1 of this document, the NRC has used NUREG-1640 both to review
the content of IAEA’s RS-G-1.7 and to supplement its radionuclide concentration tables. The
methods of NUREG-1640 could also be used as part of a licensee’s submittal under the case-

specific provisions of this proposed rule.

C. Relationship of This Rulemaking to the NRC’s Below Regulatory Concern (BRC) Policy

Some stakeholders stated that this effort is similar to the NRC’s previous efforts to

establish a BRC policy® in the early 1990s. These stakeholders also stated that the public had

® The BRC policy was an effort by the NRC to develop a general statement of policy (55 FR
27522; July 3, 1990) that would provide a broad framework for making decisions on exempting
certain practices involving small quantities of radioactive material from regulatory control,
including recycle of solid materials. There was extensive public comment from licensees, the
States, and citizens groups when the BRC policy was issued. The Commission decided that a
more extensive public involvement process in establishing such a decision framework would be
beneficial and instituted a moratorium on the BRC Policy in July 1991. In October 1992,
Congress enacted the Energy Policy Act of 1992 which revoked the BRC Policy Statement.

70



opposed the BRC policy, which helped result in promulgation of the Energy Policy Act in 1992

that revoked the BRC policy.

Although the general subject matter of this rulemaking is similar to that of the BRC policy
(e.g., to provide a clear, consistent, regulatory framework for regulating the disposition of solid
materials in a manner that ensures protection of public health and safety), the NRC’s current use
of a rulemaking process to establish a regulatory basis is unlike the broad policy-setting
approach of the BRC policy, which initially sought to establish a policy on releases prior to a full
Administrative Procedure Act (APA) process. The NRC’s current rulemaking process (as
discussed in Section VI.A of this document) has had, and continues to include, stakeholder
participation in consideration of alternatives under the APA and under NEPA. This rulemaking
also has included enhanced public participation in the form of several public meetings and review

by the National Academies.

D. Other Federal Agency, State, and International Interfaces

As a means of including views from other agencies in this process, DOE, EPA, and State
agencies have been represented at the stakeholder meetings. The DOE has a separate effort to
disposition scrap metal from DOE facilities. The NRC’s effort is for solid materials being
considered for disposition from NRC/Agreement State licensed facilities. Materials from DOE

facilities that are also NRC licensees were included in the NRC’s analysis in the DGEIS. The

Subsequently, the NRC envisioned conducting rulemakings to implement some of the
approaches of the BRC policy through the Administrative Procedure Act process. The license
termination rulemaking completed in 1997 was an example of such a rulemaking (62 FR 39058;
July 21, 1997).
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NRC has worked with the EPA to develop technical bases on estimating exposures from various
scenarios and pathways that could result from release of solid materials. In addition, the NRC
has reviewed various EPA and State regulations and documents regarding landfill requirements,

and has met with the EPA to discuss requirements in this area,

Input from these agencies have been used in the development of various parts of this
rulemaking including the proposed amendment and draft NUREG-1813. In addition, DOE, EPA,
and the State of Massachusetts (identified as a State representative by the Conference of
Radiation Control Program Directors and the Organization of Agreement States) have been

cooperating agencies in the development of the DGEIS.

The NRC has included volumetric radionuclide concentrations taken from IAEA’s
RS-G-1.7 in this proposed amendment to provide for levels that result in doses that meet the
1 mrem/yr (0.01 mSv/yr) dose criterion. There also could be potential issues relating to export-
import of materials; however, the NRC’s regulations in 10 CFR Part 110 already contain
requirements for export and import of material. Today’s proposed amendments do not change

those requirements or the procedures associated with them.

An additional area where the NRC considered Federal agency interface is related to
potential issues with transport regulations issued by the DOT. Solid materials released from
further licensed control by the NRC under this proposed amendment will likely be transported in a
variety of manners, and there needs to be consistency between NRC’s requirements and the
DOT'’s requirements in 49 CFR Part 173 for transport of material. Section 111.B.3.1.2 of this

document provides further discussion of these interfaces.
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VI Section-by-Section Analysis of Proposed Rule

Section 20.1003 Definitions.

” o«

This section would be amended to add definitions of the terms “impacted area,” “process

materials,“ reuse,” “soil,” “soil-like materials,” and “solid materials.”

The term “impacted area” would be added to 10 CFR Part 20 to reflect the origin of the
solid materials that are the subject of this rule. This definition is consistent with the definition of

“‘impacted area” in 10 CFR Part 50.

The term “reuse” would be added to reflect the NRC proposed disposition path of limited
disposition alternative. Certain solid materials may be released in their original form for their
original intended purpose as indicated in the proposed amendment (e.g., scaffolds, cranes,

forklifts, hand tools, testing equipment, etc.).

The terms “soils,” “soil-like materials,” and “process materials” would be added to
describe the types of materials that would be dispositioned under proposed 10 CFR 20.2009.
Proposed § 20.2009 would ensure that these materials could be dispositioned on a case-by-case
basis with the same dose limit as solid material. Even though these types of materials are

considered solid in form, they were not analyzed in the DGEIS and would not be considered as

material that can be dispositioned under 10 CFR 20.2008.
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The term “solid materials” would be added to distinguish such solid material that would be
regulated under this action based on the analysis made in the DGEIS and supporting technical

basis.

Section 20.2001 General requirements.

This section would be amended to reflect additional disposition options under § 20.2008
for solid material, § 20.2009 for soils, soil-like materials, and process materials, and for case-
specific review requirements for disposition of these various materials. Sections 20.2008 and

20.2009 would be included in the list of referenced sections in § 20.2001(a)(4).

Section 20.2008 Limited disposition of solid material.

Section 20.2008 includes requirements for the limited disposition of solid material. The
effect of this requirement is to exempt material released under § 20.2008 from further NRC
licensing and regulatory requirements. Licensees meeting the requirements set forth in

§§ 20.2008(b) and 20.2008(c) can release solid material without further Commission approval.

Section 20.2008(a).

This paragraph would be added to indicate a dose criterion of 1 mrem/yr (0.01 mSv/yr),
total effective dose equivalent, for limited disposition that is well below levels established in 10

CFR Part 20 to ensure adequate protection of public health and safety for disposition of solid
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material. This dose is consistent with other radiation and chemical protection standards and can
be modeled and verified by measurement. The discussion regarding the proposed dose criterion

can be found in Section Ill.B.2.

Section 20.2008(b).

This paragraph introduces the various solid material disposition paths permitted under the
proposed rule. New §§ 20.2008(b)(1), 20.2008(b)(2), 20.2008(b)(3), and 20.2008(b)(4) provide
the acceptable disposition paths for release of solid materials. Section 20.2008(b)(1) would allow
for disposition of solid materials by burial in an EPA or State authorized RCRA landfill. Proposed
§§ 20.2008(b)(2), 20.2008(b)(3), and 20.2008(b)(4) allow for disposition in a set of defined non-
licensed end uses. Section 20.2008(b)(2) would allow the release of concrete for use in road bed
construction. Section 20.2008(b)(3) would allow the reuse of solid materials, equipment, and
tools in their original form in industrial or construction settings for their original intended design
purpose and function. It is intended that these particular materials would only be reused in

industrial and construction settings.

Section 20.2008(b)(4) would be added to the regulations to differentiate between the
larger, more stationary pieces of material that would be reused in § 20.2008(b)(3) and the
equipment and tools that would be removed from the restricted and/or impacted areas by an
individual as part of the routine conduct of work. It is intended that these materials would be
reused in their original form for their original intended design purpose and function. These
equipment and tools that would be the subject of § 20.2008(b)(4) would not be required to have

as detailed recordkeeping requirements as the material described in § 20.2008(b)(3). This

75



difference in requirements accounts for the difficulty in trying to direct the equipment and tools
under § 20.2008(b)(4) to an industrial/construction use; further, maintaining records of such

transfers would be unduly burdensome due to the very low risk involved.

Section 20.2008(c).

New § 20.2008(c) would reference tables of volumetric and surface radionuclide
concentration levels for solid materials. Solid material would be considered acceptable for
release if its radionuclide concentrations do not exceed the levels in Table 1 or Table 2 of
Appendix E to 10 CFR Part 20, as applicable. Discussion regarding the use of the radionuclide
concentrations can be found in Section Ill.B.3. The volumetric concentration level in Table 1
were taken from IAEA’s RS-G-1.7. The surface concentration level in Table 2 are consistent with
DOT regulations. When using Table 1, if more than one radionuclide is released, the licensee
shall determine the fraction of the limit in Table 1 represented by the concentration of each

radionuclide; the sum of the fractions for each radionuclide must not exceed unity.

Section 20.2009.

This new section would be added to 10 CFR Part 20 to include provisions how a licensee
would apply to the NRC for a case-specific approval for disposition of solid materials, soil, soil-
like materials, and process materials, and would outline the requirements for a case-specific
analysis. The effect of this requirement is to exempt material released under § 20.2009 from

further NRC licensing and regulatory requirements.
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Section 20.2009(a).

This paragraph would stipulate how and at what dose level soils, soil-like material, and
process material could be dispositioned. Because an analysis of this type of material was not
included in the DGEIS, a case-specific review and approval would be required. Each application

for case-specific approval must include the information in § 20.2009(d).

Section 20.2009(a)(1).

New § 20.2009(a)(1) would include a dose criterion of 1 mrem/yr (0.01 mSv/yr), total
effective dose equivalent, for disposition of soils, soil-like material, and process material,
consistent with other radiation and chemical protection standards, and can be modeled and
readily verified by measurement. Discussion regarding the proposed dose criteria can be found

in Section Ill.B.2.

Section 20.2009(a)(2).

This paragraph would allow for disposition of soils, soil-like material, and process material
only in an EPA or State authorized RCRA landfill. Licensees that want to disposition soils, soil-
like material, and process material under this provision would have to meet the requirement in

§ 20.2009(d).
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Section 20.2009(b).

This paragraph would stipulate that licensees who disposition soils, soil-like material, and
process material into disposition paths other than the path indicated in § 20.2009(a)(2) (i.e., to
landfills) would need a case-specific review because analysis of other pathways for these types
of material were not included in the DGEIS. The dose criterion of 1 mrem/yr (0.01 mSv/yr) would
have to be met to disposition soil, soil-like materials, and process materials under provisions of
§ 20.2009(b). Licensees who disposition these materials must also meet the requirements of

§ 20.2009(d).

Section 20.2009(c).

This paragraph would address case-specific approval for procedures not otherwise
authorized in §§ 20.2008(b) or §§ 20.2008(c). A licensee may propose an alternative disposition
path than in § 20.2008(b) for solid materials and/or a different radionuclide concentration level
from that listed in Table 1 or Table 2 of Appendix E to 10 CFR Part 20, as applicable, as long as
the 1 mrem/yr (0.01 mSv/yr) dose criterion is met. Licensees who use an alternative path would

also have to meet the requirements of § 20.2009(d).

Section 20.2009(d).

This new paragraph would describe the requirements needed for a case-specific
application for proposals made under §§ 20.2009(a), 20.2009(b), and 20.2009(c). These

requirements are modeled after existing language in § 20.2002.
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Section 20.2009(d)(1).

This new paragraph would ensure that a description of the material (including physical,
chemical, and radiological properties), the way the material would be dispositioned, and a
description of the nature of controls or restrictions to prevent the material from an unrestricted

release would be included in an application. Similar text is found in § 20.2002(a).

Section 20.2009(d)(2).

This paragraph would require an analysis and evaluation of pertinent information on the

nature of the environment. Similar text is found in § 20.2002(b).

Section 20.2009(d)(3).

This paragraph would be added to ensure that the nature and location of other potentially
affected licensed and unlicensed facilities would be described in the application. Similar text is

found in the current disposal requirements in § 20.2002(c).

Section 20.2009(d)(4).

This paragraph would be added to require doses to be maintained within the dose limit in

§ 20.2008(a) for solid materials or in § 20.2009(a)(1) for soils, soil-like material, and process
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material. The regulation would restrict licensees to the 1 mrem/yr (0.01 mSv/yr) dose/yr criteria

for limited disposition of these materials.

Section 20.2108(a) Records of waste disposal and material disposition.

The title of this section would be revised to indicate that records need to be maintained for
material that is dispositioned as well as disposed. This section would be revised to include
§§ 20.2108(a)(1), (2), and (3). Section 20.2108(a)(1) would include the requirements that were
in the previous § 20.2108(a), which requires licensees to maintain records of disposal of licensed
materials made under §§ 20.2002, 20.2003, 20.2004, 20.2005, 10 CFR Part 61 and disposal by

burial in soil, including burials authorized before January 28, 1981.°

A new § 20.2108(a)(2) would include recordkeeping requirements for materials
dispositioned under §§ 20.2008(b)(1), 20.2008(b)(2), 20.2008(b)(3), and 20.2009. Licensees
would be required to maintain records of the types and amounts of material shipped, the
destination of the material, the date it was delivered to its destination, and the radionuclides in
the material released, in a format indicating that the released residual radioactivity was in
compliance with the volumetric concentration levels specified in Table 1 of Appendix E to Part 20
or the surface concentration levels specified in Table 2 of Appendix E to Part 20, as applicable.
These records would aid in providing reasonable assurance that the material would be delivered
to one of the authorized destinations noted in §§ 20.2008(b)(1), 20.2008(b)(2), 20.2008(b)(3),

and 20.2009.

°A previous § 20.304 permitted burial of small quantities of licensed materials in soil before
January 28, 1981, without specific Commission authorization.
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A new § 20.2108(a)(3) would add recordkeeping requirements for materials regulated
under § 20.2008(b)(4). Licensees would be required to maintain records of tools and equipment
that are removed on a routine basis by an individual from the restricted and/or impacted areas.
Those records would include a listing of the radionuclides released in a format indicating that
residual radioactivity was in compliance with the volumetric or surface concentration levels
specified in Tables 1 or 2, as applicable, of Appendix E to Part 20. These records are deemed
appropriate for these equipment and tools given the very low risk involved, as noted in

Section 111.B.1.2.1.

Section 20.2108(b) would be revised to require licensees to retain records for the
materials regulated under §§ 20.2108(a)(1) and 20.2108(a)(2) until the Commission terminates
the license. Requirements for disposition of these records prior to license termination remain
unchanged. A new sentence would be added to indicate that the retention for records material
regulated under § 20.2108(a)(3) would only be for three years after the record is made. This
retention period was determined to be adequate because it is similar to the timeframe set for

retaining records of surveys under § 20.2103(a).

APPENDIX E TO PART 20 - SOLID MATERIAL RELEASE CONCENTRATION LEVELS

A new appendix, Appendix E, would be added to 10 CFR Part 20 to include concentration
levels for solid material release. Appendix E would contain Table 1 and Table 2 which are tables

of volumetric and surface concentration levels, respectively.
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TABLE 1 “VOLUMETRIC CONCENTRATION LEVELS”

A new section would be added to introduce Table 1 which includes measurable volumetric
radionuclide concentration release levels for solid material applicable to the limited disposition of
solid materials under § 20.2008. Solid material would be considered acceptable for release if its
radionuclide concentrations do not exceed the levels in Table 1. The levels in Table 1 for man-
made radionuclides are taken from the International Atomic Energy Agency’s report RS-G-1.7,
“Application of the Concepts of Exclusion, Exemption, and Clearance.” The levels in Table 1 for
source material and special nuclear material are based on NUREG-1640, “Radiological

Assessments for Clearance of Materials from Nuclear Facilities.”

TABLE 2 “SURFACE CONCENTRATION LEVELS”

A new section would be added to introduce Table 2 which includes measurable surface
radionuclide concentration release levels for solid material applicable to the limited disposition of
solid materials under § 20.2008. Solid material would be considered acceptable for release if its
radionuclide concentrations do not exceed the levels in Table 2. The levels in Table 2 are based
on the definition in 49 CFR 173.403 for surface concentrations not requiring DOT regulation to
provide consistency between these two Federal agencies regarding material needing no further

regulation.
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NOTATION

This section would be added to state that the levels in Tables 1 and 2 are presented in
the computer “E” notation. This is the same notation as used for Tables 1, 2, and 3 in

Appendix B to 10 CFR Part 20.

VIl. Plain Language

The Presidential memorandum entitled "Plain Language in Government Writing"
(63 FR 31883; June 10, 1998), directed that the Government's writing be in plain language. The
NRC requests comments on the proposed rule specifically with respect to the clarity and
effectiveness of the language used. Comments should be sent using one of the methods

detailed under the ADDRESSES heading of the preamble to this proposed rule.

VIIl. Availability of Documents

The NRC is making the documents identified below available to interested persons

through one or more of the following:

Public Document Room (PDR). The NRC'’s Public Document Room is located at 11555

Rockville Pike, Public File Area O-1 F21, Rockville, MD 20082. Copies of publicly available
documents related to this rulemaking can be viewed electronically on public computers in the

PDR. The PDR reproduction contractor will make copies of documents for a fee.
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Rulemaking Website (Web). The NRC's interactive rulemaking Website is located at

http://ruleforum.linl.gov. Selected documents may be viewed and downloaded electronically via

this Website.

Public Electronic Reading Room (ADAMS). The NRC's public Electronic Reading Room

is located at http://www.nrc.gov/reading-rm/adams.html. Through this site, the public can gain

access to ADAMS, which provides text and image files of the NRC's public documents.

Document PDR Web ADAMS
Proposed Rule’ X X ML # - TBD
Draft GEIS, NUREG-1812° X X ML# - TBD
Draft Regulatory Guidance, NUREG-1813? X X ML# - TBD
Draft Regulatory Analysis® X X ML# -TBD
NUREG-1640, Volumes 1-4 X X ML# - TBD
Draft NUREG-1640, Supplement 12 X X ML# - TBD
Draft NUREG-1761° X X ML# - TBD
IAEA RS-G-1.7 X X ML# - TBD

" Comments on this proposed rule may be submitted as specified in the ADDRESSES section

of this document.

8 Comments on this draft report may be submitted as specified in the ADDRESSES section of

this document.
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IX. Agreement State Compatibility

Under the “Policy Statement on Adequacy and Compatibility of Agreement State
Programs” which became effective on September 3,1997 (62 FR 46517), NRC program
elements (including regulations) are placed into four compatibility categories. In addition, NRC
program elements also are identified as having particular health and safety significance or as
being reserved solely to the NRC. Compatibility Category A are those program elements that are
basic radiation protection standards and scientific terms and definitions that are necessary to
understand radiation protection concepts. An Agreement State should adopt Category A
program elements in an essentially identical manner to provide uniformity in the regulation of
solid material on a nationwide basis. Compatibility Category B are those program elements that
apply to activities that have direct and significant effects in multiple jurisdictions. An Agreement
State should adopt Category B program elements in an essentially identical manner.
Compatibility Category C are those program elements that do not meet the criteria of Category A
or B, but the essential objectives of which an Agreement State should adopt to avoid conflict,
duplication, gaps, or other conditions that would jeopardize an orderly pattern in the regulation of
solid material on a nationwide basis. An Agreement State should adopt the essential objectives
of the Category C program elements. Compatibility Category D are those program elements that
do not meet any of the criteria of Category A, B, or C, and thus, do not need to be adopted by

Agreement States for purpose of compatibility.

The compatibility characterization of the existing sections in Part 20 that were proposed to
be amended based on the implementation of this rule, remain the same. Section 20.2001,

General Requirements, was categorized as a Category C prior to the proposed amendments and
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remains a Category C based on the result from implementation of the procedure in Management
Directive 5.9, “Adequacy and Compatibility of Agreement States”. A Category C compatibility
ensures that Agreement States adopt the essential objectives of the provision in order to
eliminate confusion regarding the disposition of solid material on a nationwide basis. All of the
new definitions included in 10 CFR 20.1003, Definitions, have been designated as Category A
compatibilities. According to Management Directive 5.9, these are scientific definitions that are
necessary to understand radiation protection concepts and are needed to ensure uniformity in

the implementation and understanding of these key concepts on a nationwide basis.

The new sections that have been added to 10 CFR 20.2008, Dose Limits and Compliance
for Release of Solid Materials, and 10 CFR 20.2009, Case-specific Review Requirements for
Disposition, have been designated Category B based on the results from following the procedure
in Management Directive 5.9. These new sections, 10 CFR 20.2008 and 20.2009, could have
transboundary impacts with respect to transporting or distributing of such material, if not
designated as Category B. Similarly, the new Appendix E, referred to by 10 CFR 20.2008, has
been designated as Category B; 10 CFR 20.2008 indicates that solid material would be
considered acceptable for release if its volumetric and surface radionuclide concentrations do not
exceed the levels in Tables 1 and Table 2, as applicable, of Appendix E. The recordkeeping
requirements in 10 CFR 20.2108(a) are categorized as Category C to ensure that licensees in
Agreement States keep a minimum set of records important to keeping track of where the

material goes.
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X. Draft Generic Environmental Impact Statement: Availability

As required by the National Environmental Policy Act of 1969, as amended, and the
NRC'’s regulations in 10 CFR 51.20, the NRC has prepared a DGEIS (NUREG-1812) for this
proposed rule. The DGEIS is available for inspection in the NRC Public Document Room at NRC
headquarters in Rockville, Maryland. Single copies of the DGEIS may be obtained by written
request or telefax (301-415-2289) from: Office of Information Services, Attention: Reproduction
Distribution Services Section, U.S. Nuclear Regulatory Commission, Washington, DC 20555-
0001, or by e-mail at distribution@nrc.gov. The DGEIS is also available on the NRC website at

www.nrc.gov/materials.html. The NRC requests public comment on the DGEIS.

XI. Paperwork Reduction Act Statement

This proposed rule contains amended information collection requirements that are subject
to the Paperwork Reduction Act of 1995 (44 U.S.C. 3501 et seq). This rule has been submitted
to the Office of Management and Budget for review and approval of the information collection

requirements.

Type of Submission: Revised

Title: 10 CFR Part 20, Radiological Criteria for Controlling the Disposition of Solid

Materials, Proposed Rule
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Form Number: N/A

How often the information is required: On occasion

Who will be required or asked to report: NRC-licensed Facilities

An estimate of the number of annual responses: 240

The estimated number of annual respondents: 240

An estimate of the total number of hours needed annually to complete the requirement or

request: 46,280 (192.8 hours per respondent)

Abstract: The NRC is proposing to amend its standards for protection against radiation in
10 CFR Part 20 to establish criteria for determining if solid materials, soils, soil-like material, and
process materials originating in restricted and/or impacted areas of a facility will be considered
acceptable for release. The proposed rule would establish requirements for records of disposition
of solid materials and soils, soil-like materials, and process materials, to be prepared and

retained by licensees, and would establish retention periods for such records.

The U.S. Nuclear Regulatory Commission is seeking public comment on the potential

impact of the information collections contained in this proposed rule an on the following issues:
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1. Is the proposed information collection necessary for the proper performance of the

functions of the NRC, including whether the information will have practical utility?

2. Is the estimate of burden accurate?

3. Is there a way to enhance the quality, utility, and clarity of the information to be
collected?

4. How can the burden of the information collection be minimized, including the use

of automated collection techniques?

A copy of the OMB clearance package may be viewed free of charge at the NRC Public
Document Room, One White Flint North, 11555 Rockville Pike, Room O-1 F21, Rockville, MD
20852. The OMB clearance package and rule are available at the NRC worldwide Web site:

http://www.nrc.gov/public-involve/doc-comment/omb/index.html for 60 days after the signature

date of this notice and are also available at the rule forum site, http://ruleforum.linl.gov.

Send comments on any aspect of these proposed information collections, including
suggestions for reducing the burden and on the above issues, by (INSERT DATE 30 DAYS
AFTER PUBLICATION IN THE FEDERAL REGISTER) to the Records and FOIA/Privacy
Services Branch (T-5 F53), U.S. Nuclear Regulatory Commission, Washington, DC 20555-0001,
or by Internet electronic mail to INFOCOLLECTS@NRC.GOV and to the Desk Officer, John A.

Asalone, Office of Information and Regulatory Affairs, NEOB-10202, (3150-0014), Office of
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Management and Budget, Washington, DC 20503. Comments received after this date will be
considered if it is practical to do so, but assurance of consideration cannot be given to comments
received after this date. You may also e-mail comments to John_A._Asalone@omb.eop.gov or

comment by telephone at (202) 395-4650.

Public Protection Notification

The NRC may not conduct or sponsor, and a person is not required to respond to, a
request for information or an information collection requirement unless the requesting document

displays a currently valid OMB control number.

Xll. Regulatory Analysis

The Commission has prepared a regulatory analysis on this proposed amendment. The
analysis examines the costs and benefits of the alternatives considered by the Commission. The
analysis is available for inspection in the NRC Public Document Room at NRC headquarters in
Rockville, Maryland. Single copies of the regulatory analysis may be obtained by written request
from the Regulations and Guidance Branch, Office of Nuclear Material Safety and Safeguards,
U.S. Nuclear Regulatory Commission, Washington, DC 20555. The regulatory analysis can also

be viewed at the NRC’s website at www.nrc.gov/materials.html. Comments on the draft

regulatory analysis may be submitted as specified in the ADDRESSES section of this document.
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XIll. Regulatory Flexibility Analysis

The NRC has prepared an initial regulatory analysis of the impact of this proposed rule on
small entities (see Section Xll of this document). As discussed in Section V of this document, the
NRC has had a continuing effort to obtain stakeholder input on major issues associated with this
rulemaking and has interacted with a diversity of stakeholders (including representatives from
university laboratories, hospitals, manufacturers, etc.) on alternatives and possible impacts.
Based on this input, the NRC has developed this proposed rule which would establish
requirements that to a large extent formalize existing practices regarding decisions on disposition
of solid material. As part of the rulemaking, the NRC is considering ways to minimize
unnecessary impacts; for example, Section IV.B of this document specifically requests comment
on the scope of material that should be covered by this proposed rule. In addition, because
many small entities would have only sealed sources or devices containing sealed sources, there
would not be significant effort involved in disposition of solid materials. Therefore, the NRC

believes that this proposed rule would not have a significant impact on small entities.

However, most of the data available for the regulatory analysis of this proposed rule is for
large entities, which account for the vast majority of materials covered by the proposed rule.
Limited data has been available for analysis of small entities. Therefore, the NRC is seeking
public comment on the potential impact of the proposed rule on small entities. The NRC
particularly desires comment from small entities (small businesses, small organizations, and
small jurisdictions under the Regulatory Flexibility Act) as to how the regulations will affect them.

In addition to providing comment in response to the request in Section IV.B, these small entities
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should specifically discuss information regarding how they currently release materials under

NRC’s existing guidelines, including—

(a) The NRC license classification of such entities;

(b) The types of materials released under existing NRC guidelines and license conditions;

(c) The frequency and amounts of such releases;

(d) The radionuclides and range of concentration levels; and

(e) The destination, end-use, or disposition of the materials.

Comments may be submitted as specified in the ADDRESSES section of this document.

XIV. Backfit Analysis

The NRC has determined that the backfit rule does not apply to this proposed rule;
therefore, a backfit analysis is not required for this proposed amendment because it does not
involve any provisions that would impose backfits as defined in 10 CFR 50.109, 70.76, 72.62,
and 76.76. The existing regulations in 10 CFR Part 20 provide a framework of radiation

standards to ensure the protection of public health and safety from the routine use of materials at
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licensed facilities. These standards include a public dose limit and specific dose criteria on
certain types of media released from licensed facilities such as liquid effluent releases. Under
current regulations, every disposition of solid material requires NRC review and approval. This
proposed amendment would establish specific criteria for controlling the disposition of solid
materials including a dose limit and radionuclide concentration levels. Solid materials meeting
the requirements of the proposed amendment could be dispositioned under the amendment
without seeking prior NRC approval. Licensees seeking to disposition solid material not meeting
the criteria of the amendment would continue to be required to seek case-specific approval from
the NRC. The proposed amendment also includes changes to the information collection and
reporting requirements in 10 CFR 20.2108 which are not subject to the provisions of the backfit
rule. Accordingly, the proposed rule’s provisions do not constitute a backfit and a backfit analysis

need not be performed.

List of Subjects

10 CFR Part 20

Byproduct material, Criminal penalties, Licensed material, Nuclear materials, Nuclear
power plants and reactors, Occupational safety and health, Packaging and containers, Radiation
protection, Reporting and recordkeeping requirements, Source material, Special nuclear

material, Waste treatment and disposal.
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For the reasons set out in the preamble and under the authority of the Atomic Energy Act
of 1954, as amended; the Energy Reorganization Act of 1974, as amended; and 5 U.S.C. 553;

the NRC is proposing to adopt the following amendment to 10 CFR Part 20.

PART 20 - STANDARDS FOR PROTECTION AGAINST RADIATION

1. The authority citation for Part 20 continues to read as follows:

AUTHORITY: Secs. 53, 63, 65, 81, 103, 104, 161, 182, 186, 68 stat. 930, 933, 935, 936,
937, 948, 953, 955, as amended (2 U.S.C. 2073, 2093, 2095, 2111, 2133, 2134, 2201, 2232,
2236), secs. 201, as amended, 202, 206, 88 stat. 1242, as amended, 1244, 1246, (42 U.S.C.

5841, 5842, 5846); Sec. 1704, 112 Stat.2750 (44 U.S.C. 3504 note).

2.1n § 20.1003, new definitions Impacted area, Process materials, Reuse, Sail, Soil-like

materials, and Solid materials and are added in alphabetical order to read as follows:

§ 20.1003 Definitions.

Impacted area means an area with some reasonable potential for residual radioactivity in

excess of natural background or fallout levels.
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Process materials means material such as material with soil-like or cementitious

properties, including sediments, sands, filter cake, sludge, and crushed slag, among others.

Reuse means to release solid material in its original form for its intended original use.

Soil means unconsolidated earthy material with no specific distinction as to its

composition, nor its initial origin from either onsite or offsite locations.

Soil-like materials means material such as backfill consisting of a mixture of soil with

rocks, gravel, or sand, with no distinctions made as to the material’s initial origins or proportions

of constituents.
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Solid materials means material such as concrete, asphalt, metal, trash, equipment,

supplies, and tools used by licensees in restricted and/or impacted areas of a facility. Soils, soil-

like materials, process materials, and treated process materials are excluded from this definition.

3.In § 20.1009, paragraph (b) is revised to read as follows:

§ 20.1009 Information collection requirements: OMB approval.

(b) The approved information collection requirements contained in this part appear in
§§ 20.1003, 20.1101, 20.1202, 20.1203, 20.1204, 20.1206, 20.1208, 20.1301, 20.1302, 20.1403,
20.1404, 20.1406, 20.1501, 20.1601, 20.1703, 20.1901, 20.1902, 20.1904, 20,1905, 20.1906,
20.2002, 20.2004, 20.2006, 20.2102, 20.2103, 20.2104, 20.2105, 20.2106, 20.2107, 20.2108,
20.2110, 20.2201, 20.2202, 20.2203, 20.2204, 20.2205, 20.2206, 20.2301, and Appendices F

and G to 10 CFR Part 20.
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4. In § 20.2001, paragraph (a)(4) is revised to read as follows:

§ 20.2001 General requirements.

(4) As authorized under §§ 20.2002, 20.2003, 20.2004, 20.2005, 20.2008, or 20.2009.

5. Section 20.2008 is added under Subpart K to read as follows:

§ 20.2008 Limited disposition of solid material.

Solid materials, originating in restricted and/or impacted areas of a facility will be

considered acceptable for release if:

(a) The residual radioactivity that is distinguishable from background radiation results in a
total effective dose equivalent to an average member of the critical group, that does not exceed

1 mrem (0.01 mSv) per year ;

(b) The solid material is released for only certain limited disposition paths, as follows:
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(1) Disposal of solid material by burial in an EPA RCRA landfill regulated under 40 CFR

Parts 257 and 258, or in a State landfill as authorized by the EPA under 40 CFR Part 271;

(2) Use of concrete in road bed construction;

(3) Reuse of solid materials, equipment, and tools in their original form, in industrial or
construction settings for their original intended design purpose and function (e.g., scaffolds,

cranes, forklifts);

(4) Reuse of equipment and tools in their original form for their original intended design
purpose and function, that are removed by an individual from the restricted and/or impacted

areas on a routine basis (e.g., hand tools, testing equipment); and

(c) The radionuclide volumetric concentrations do not exceed the levels specified in
Table 1 of Appendix E to 10 CFR Part 20 or the radionuclide surface concentrations do not
exceed the levels specified in Table 2 of Appendix E to 10 CFR Part 20. For Table 1, if more
than one radionuclide is released, the licensee shall determine the fraction of the limit in Table 1
of Appendix E to Part 20 represented by the concentration of each radionuclide; the sum of the

fractions for each radionuclide must not exceed unity.

6. Section 20.2009 is added under Subpart K to read as follows:

98



§ 20.2009 Case-specific review requirements for disposition.

(a) A licensee may apply to the Commission for approval of proposed procedures to
disposition soils, soil-like material, and process material, originating in restricted and/or impacted
areas of a facility. Each application shall include the information described in paragraph (d) of

this section and demonstrate that:

(1) The residual radioactivity that is distinguishable from background radiation results in a
total effective dose equivalent, to an average member of the critical group, that does not exceed

1 mrem (0.01 mSv) per year; and

(2) The material is disposed by burial in an EPA RCRA landfill regulated under 40 CFR

Parts 257 and 258, or in a State landfill as authorized by the EPA under 40 CFR Part 271.

(b) For soils, soil-like material, and process material, a licensee may apply to the
Commission for case-specific approval of proposed procedures, not otherwise authorized in

§ 20.2009(a)(2), if a case-specific analysis is submitted under paragraph (d) of this section.

(c) For solid material, a licensee may apply to the Commission for case-specific approval
of proposed procedures, not otherwise authorized in § 20.2008(b) or § 20.2008(c), if a case-

specific analysis is submitted under paragraph (d) of this section.

(d) Each application for case specific approval of proposed procedures under paragraphs
(@), (b), and (c) of this section must include:
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(1) A description of the material to be released, including the physical, chemical, and
radiological properties important to risk evaluation, and the proposed manner and conditions of
the disposition of this material, including a description of the nature of the controls or restrictions

that would keep the material from going to an unrestricted use; and

(2) An analysis and evaluation of pertinent information on the nature of the environment;

and

(3) The nature and location of other potentially affected licensed and unlicensed facilities;

and

(4) Analyses and procedures to ensure that doses are maintained within the dose limit in
§ 20.2008(a) for solid materials or within the dose limit in paragraph (a)(1) of this section for soils,

soil-like material, and process material.

7. § 20.2108, should be revised to read as follows:

§ 20.2108 Records of waste disposal and material disposition.

(a) Each licensee shall maintain the following:
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(1) Records of disposal of licensed materials made under §§ 20.2002, 20.2003, 20.2004,
20.2005, 10 CFR Part 61 and disposal by burial in soil, including burials authorized before

January 28, 1981.°

(2) Records of disposition of solid materials, equipment, and tools and soils, soil-like
materials, and process materials made under §§ 20.2008(b)(1), 20.2008(b)(2), 20.2008(b)(3),

and 20.2009 including - -

(i) The types and amounts of material shipped;

(if) The destination of the material,

(iii) The date it was delivered to its destination; and

(iv) The radionuclides released in a format indicating that the residual radioactivity levels
were in compliance with the volumetric concentration levels specified in Table 1 of Appendix E to
Part 20 or the surface concentration levels specified in Table 2 of Appendix E to Part 20, as

applicable.

(3) Records of disposition of solid materials made under § 20.2008(b)(4), including - -

°A previous § 20.304 permitted burial of small quantities of licensed materials in soil before
January 28, 1981, without specific Commission authorization.
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(i) The tools and equipment that are removed from the restricted and/or impacted areas

on a routine basis; and

(i) the radionuclides released in a format indicating that the residual radioactivity levels
were in compliance with the volumetric concentration levels specified in Table 1 of Appendix E to
Part 20 or the surface concentration levels specified in Table 2 of Appendix E to Part 20, as

applicable

(b) The licensee shall retain the records required by paragraph (a)(1) and (a)(2) of this
section until the Commission terminates each pertinent license requiring the record.
Requirements for disposition of these records, prior to license termination, are located in
§§ 30.51, 40.61, 70.51, and 72.80 for activities licensed under these parts. The licensee shall
retain the records required by paragraph (a)(3) of this section for 3 years after the record is

made.
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8. Appendix E to 10 CFR Part 20 is added to read as follows:

APPENDIX E TO PART 20 - SOLID MATERIAL RELEASE CONCENTRATION LEVELS

TABLE 1 “VOLUMETRIC CONCENTRATION LEVELS”

Table 1 contains measurable volumetric radionuclide concentrations applicable to the
limited disposition of solid materials under § 20.2008. Solid material would be considered
acceptable for release if its radionuclide concentrations do not exceed the levels in Table 1. The
levels in Table 1 for man-made radionuclides are taken from the International Atomic Energy
Agency’s report RS-G-1.7, “Application of the Concepts of Exclusion, Exemption, and Clearance.”

The levels in Table 1 for source material and special nuclear material are based on

NUREG-1640, “Radiological Assessments for Clearance of Materials from Nuclear Facilities.”

TABLE 2 “SURFACE CONCENTRATION LEVELS”

Table 2 contains measurable surface radionuclide concentrations applicable to the limited
disposition of solid materials under § 20.2008. Solid material would be considered acceptable for
release if its radionuclide concentrations do not exceed the levels in Table 2. The levels in Table
2 are based on the definition in 49 CFR 173.403 for surface concentrations not requiring DOT
regulation to provide consistency between these two Federal agencies regarding material

needing no further regulation.
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NOTATION

The levels in Tables 1 and 2 are presented in the computer “E” notation. For example, in this

notation, a value of 2.7E+01 represents a value of 2.7x10"" or 27.
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Table 1

Atomic Nuclide

No.

o o H

11
14
15
15
16
17
17
19
19
19
20
20
21
21
21
23
24
25
25
25
25
25
25

Hydrogen-3
Beryllium-7
Carbon-14
Fluorine-18*
Sodium-22
Sodium-24*
Silicon-31*
Phosphorus-32
Phosphorus-33
Sulfur-35
Chlorine-36
Chlorine-38*
Potassium-40**
Potassium-42
Potassium-43*
Calcium-45
Calcium-47
Scandium-46
Scandium-47
Scandium-48
Vanadium-48
Chromium-51
Manganese-51*
Manganese-52
Manganese-52m*
Manganese-53
Manganese-54

Manganese-56*

Volumetric Concentration Levels

Volume

pCi/g
2.7E+03
2.7E+02
2.7E+01
2.7E+02
2.7E+00
2.7E+01
2.7E+04
2.7TE+04
2.7E+04
2.7E+03
2.7E+01
2.7E+02
2.7E+01
2.7E+03
2.7E+02
2.7E+03
2.7E+02
2.7E+00
2.7E+03
2.7E+01
2.7E+01
2.7E+03
2.7E+02
2.7E+01
2.7E+02
2.7E+03
2.7E+00
2.7E+02

Table 1

Atomic Nuclide

No.

26
26
26
27
27
27
27
27
27
27
27
27
28
28
28
29
30
30
30
31
32
33
33
33
33
34
35
37

Iron-52
[ron-55
[ron-59
Cobalt-55*
Cobalt-56
Cobalt-57
Cobalt-58
Cobalt-58m*
Cobalt-60
Cobalt-60m*
Cobalt-61*
Cobalt-62m*
Nickel-59
Nickel-63
Nickel-65*
Copper-64*
Zinc-65
Zinc-69*
Zinc-69m*
Gallium-72*
Germanium-71
Arsenic-73
Arsenic-74*
Arsenic-76*
Arsenic-77
Selenium-75
Bromine-82

Rubidium-86

Volumetric Concentration Levels

Volume

pCi/g
2.7E+02
2.7E+04
2.7E+01
2.7E+02
2.7E+00
2.7E+01
2.7E+01
2.7E+05
2.7E+00
2.7E+04
2.7E+03
2.7E+02
2.7E+03
2.7E+03
2.7E+02
2.7E+03
2.7E+00
2.7E+04
2.7E+02
2.7E+02
2.7E+05
2.7E+04
2.7E+02
2.7E+02
2.7E+04
2.7E+01
2.7E+01
2.7E+03



Table 1

Atomic Nuclide

No.

38
38
38
38
38
38
38
39
39
39
39
39
40
40
40
41
41
41
41
41
42
42
42
42
43
43
43
43

Strontium-85
Strontium-85m*
Strontium-87m*
Strontium-89
Strontium-90
Strontium-91*
Strontium-92*
Yttrium-90
Yttrium-91
Yttrium-91m*
Yttrium-92*
Yttrium-93*
Zirconium-93*
Zirconium-95
Zirconium-97*
Niobium-93m
Niobium-94
Niobium-95
Niobium-97*
Niobium-98*

Molybdenum-90*

Molybdenum-93
Molybdenum-99

Molybdenum-101*

Technetium-96

Technetium-96m*

Technetium-97

Technetium-97m

Volumetric Concentration Levels

Volume

pCi/g
2.7E+01
2.7E+03
2.7E+03
2.7E+04
2.7E+01
2.7E+02
2.7E+02
2.7E+04
2.7E+03
2.7E+03
2.7E+03
2.7E+03
2.7E+02
2.7E+01
2.7E+02
2.7E+02
2.7E+00
2.7E+01
2.7E+02
2.7E+02
2.7E+02
2.7E+02
2.7E+02
2.7E+02
2.7E+01
2.7E+04
2.7E+02
2.7E+03

Table 1

Atomic Nuclide

No.

43
43
44
44
44
44
45
45
46
46
47
47
47
48
48
48
49
49
49
49
50
50
51
51
51
52
52
52

Technetium-99

Technetium-99m*

Ruthenium-97
Ruthenium-103

Ruthenium-105*

Ruthenium-106

Rhodium-103m*

Rhodium-105
Palladium103
Palladium109
Silver-105
Silver-110m
Silver-111
Cadmium-109
Cadmium-115
Cadmium-115m
Indium-111
Indium-113m*
Indium-114m
Indium-115m*
Tin-113
Tin-125
Antimony-122
Antimony-124
Antimony-125
Tellurium-123m
Tellurium-125m

Tellurium-127

Volumetric Concentration Levels

Volume

pCi/g
2.7E+01
2.7E+03
2.7E+02
2.7E+01
2.7E+02
2.7E+00
2.7E+05
2.7E+03
2.7E+04
2.7E+03
2.7E+01
2.7E+00
2.7E+03
2.7E+01
2.7E+02
2.7E+03
2.7E+02
2.7E+03
2.7E+02
2.7E+03
2.7E+01
2.7E+02
2.7E+02
2.7E+01
2.7E+00
2.7E+01
2.7E+04
2.7E+04



Table 1

Atomic Nuclide

No.

52
52
52
52
52
52
52
52
52
53
53
53
53
53
53
53
53
53
53
55
55
55
55
55
55
55
55
55

Tellurium-127m
Tellurium-129*
Tellurium-129m
Tellurium-131*
Tellurium-131m
Tellurium-132
Tellurium-133*
Tellurium-133m*
Tellurium-134*
lodine-123
lodine-125
lodine-126
lodine-129
lodine-130*
lodine-131
lodine-132*
lodine-133*
lodine-134*
lodine-135*
Cesium-129
Cesium-131
Cesium-132
Cesium-134
Cesium-134m*
Cesium-135
Cesium-136
Cesium-137
Cesium-138*

Volumetric Concentration Levels

Volume

pCi/g
2.7E+02
2.7E+03
2.7E+02
2.7E+03
2.7E+02
2.7E+01
2.7E+02
2.7E+02
2.7E+02
2.7E+03
2.7E+03
2.7E+02
2.7E-01
2.7E+02
2.7E+02
2.7E+02
2.7E+02
2.7E+02
2.7E+02
2.7E+02
2.7TE+04
2.7E+02
2.7E+00
2.7TE+04
2.7E+03
2.7E+01
2.7E+00
2.7E+02
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Atomic Nuclide

No.

56
56
57
58
58
58
58
59
59
60
60
61
61
62
62
63
63
63
63
64
64
65
66
66
67
68
68
69

Barium-131
Barium-140
Lanthanum-140
Cerium-139
Cerium-141
Cerium-143
Cerium-144

Praseodymium-142*

Praseodymium-143

Neodymium-147
Neodymium-149*
Promethium-147
Promethium-149
Samarium-151
Samarium-153
Europium-152
Europium-152m*
Europium-154
Europium-155
Gadolinium-153
Gadolinium-159*
Terbium-160
Dysprosium-165*
Dysprosium-166
Holmium-166
Erbium-169
Erbium-171*
Thulium170

Volumetric Concentration Levels

Volume

pCi/g
2.7E+02
2.7E+01
2.7E+01
2.7E+01
2.7E+03
2.7E+02
2.7E+02
2.7E+03
2.7E+04
2.7E+03
2.7E+03
2.7E+03
2.7E+04
2.7E+04
2.7E+03
2.7E+00
2.7E+03
2.7E+00
2.7E+01
2.7E+02
2.7E+03
2.7E+01
2.7E+04
2.7E+03
2.7E+03
2.7E+04
2.7E+03
2.7E+03
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Atomic Nuclide

No.

69
70
71
72
73
74
74
74
75
75
76
76
76
76
77
77
77
78
78
78
78
79
79
80
80
80
81
81

Thulium171
Ytterbium-175
Lutetium-177
Hafnium-181
Tantalum-182
Tungsten-181
Tungsten-185
Tungsten-187
Rhenium-186
Rhenium-188*
Osmium-185
Osmium-191
Osmium-191m*
Osmium-193
Iridium-190
Iridium-192
Iridium-194*
Platinum-191
Platinum-193m
Platinum-197*
Platinum-197m*
Gold-198
Gold-199
Mercury-197
Mercury-197m
Mercury-203
Thallium-200
Thallium-201

Volumetric Concentration Levels

Volume

pCi/g
2.7E+04
2.7E+03
2.7E+03
2.7E+01
2.7E+00
2.7E+02
2.7TE+04
2.7E+02
2.7TE+04
2.7E+03
2.7E+01
2.7E+03
2.7E+04
2.7E+03
2.7E+01
2.7E+01
2.7E+03
2.7E+02
2.7E+04
2.7E+04
2.7E+03
2.7E+02
2.7E+03
2.7E+03
2.7E+03
2.7E+02
2.7E+02
2.7E+03
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Atomic Nuclide

No.

81
81
82
82
83
83
84
84
84
84
85
88
88
88
88
89
90
90
90
90
90
91
91
91
92
92
92
92

Thallium-202
Thallium-204
Lead-203
Lead-210**
Bismuth-206
Bismuth-207
Polonium-203*
Polonium-205*
Polonium-207*
Polonium-210**
Astatine-211
Radium-225
Radium-226**
Radium-227
Radium-228**
Actinium-227**
Thorium-226
Thorium-228**
Thorium-229
Thorium-230**
Thorium-232**

Protactinium-230

Protactinium-231**

Protactinium-233
Uranium-230
Uranium-231
Uranium-232
Uranium-233

Volumetric Concentration Levels

Volume

pCi/g
2.7E+02
2.7E+01
2.7E+02
2.7E+01
2.7E+01
2.7E+00
2.7E+02
2.7E+02
2.7E+02
2.7E+01
2.7E+04
2.7E+02
2.7E+00
2.7E+03
2.7E+00
2.7E+00
2.7E+04
2.7E+00
2.7E+00
2.7E+01
2.7E+00
2.7E+02
2.7E+00
2.7E+02
2.7E+02
2.7E+03
2.7E+00
2.7E+01
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Atomic Nuclide

No.

92
92
92
92
92
92
92
93
93
93
94
94
94
94
94
94
94
94
94
94
94
95
95
95
95
96
96
96

Uranium-234**
Uranium-235**
Uranium-236
Uranium-237
Uranium-238**
Uranium-239*
Uranium-240*
Neptunium-237
Neptunium-239
Neptunium-240*
Plutonium-234*
Plutonium-235*
Plutonium-236
Plutonium-237
Plutonium-238
Plutonium-239
Plutonium-240
Plutonium-241
Plutonium-242
Plutonium-243*
Plutonium-244
Americium-241
Americium-242*
Americium-242m
Americium-243
Curium-242
Curium-243
Curium-244

Volumetric Concentration Levels

Volume

pCi/g
2.7E+01
2.7E+00
2.7E+02
2.7E+03
2.7E+01
2.7E+03
2.7E+03
2.7E+01
2.7E+03
2.7E+02
2.7E+03
2.7E+03
2.7E+01
2.7E+03
2.7E+00
2.7E+00
2.7E+00
2.7E+02
2.7E+00
2.7E+04
2.7E+00
2.7E+00
2.7E+04
2.7E+00
2.7E+00
2.7E+02
2.7E+01
2.7E+01

Table 1

Atomic Nuclide

No.

96
96
96
96
97
98
98
98
98
98
98
98
98
99
99
99
100
100

Curium-245
Curium-246
Curium-247
Curium-248
Berkelium-249
Californium-246
Californium-248
Californium-249
Californium-250
Californium-251
Californium-252
Californium-253
Californium-254
Einsteinium-253
Einsteinium-254
Einsteinium-254m
Fermium-254*

Fermium-255*

** = naturally occurring

Volumetric Concentration Levels

Volume

pCi/g
2.7E+00
2.7E+00
2.7E+00
2.7E+00
2.7E+03
2.7E+04
2.7E+01
2.7E+00
2.7E+01
2.7E+00
2.7E+01
2.7E+03
2.7E+01
2.7E+03
2.7E+00
2.7E+02
2.7E+05
2.7E+03

* = half life less than 1 day



Atomic No. Nuclide Category Volume
(pCi/g)
- Any nuclides not listed above with beta-gamma decay modes other than 2.7E+00
alpha emissions and without regard to half-lives
- Any nuclides not listed above with alpha or spontaneous fission decay 2.7E+00
modes and with half-lives less than 10 days
- Any nuclides not listed above with alpha or spontaneous fission decay 2.7E-01
modes and with half-lives equal to or greater than 10 days
Table 2 Surface Concentration Levels
Release Level — Total Surface Activity
Radionuclide Groupings pCi/cm? dpm/100 cm?
Beta-gamma emitters (nuclides with decay modes 11 2400
other than alpha emission and without regard to
half-lives)
U-natural, Th-natural, U-235, U-238, Th-232, Th-228, 11 2400

Th-230, U-depleted, and associated decay products;
and alpha emitters with half-lives of less than 10 days

Radionuclides with alpha or spontaneous fission 1.1
decay modes and with half-lives equal to or greater
than 10 days

240

Dated at Rockville, Maryland, this day of 2005.

For the Nuclear Regulatory Commission

Annette Vietti-Cook,
Secretary of the Commission.
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Abstract

ABSTRACT

The Nuclear Regulatory Commission (NRC) is considering amending its regulations in 10 CFR
Part 20 to include radiological criteria for controlling the disposition of solid materials at nuclear
facilities. This Draft Generic Environmental Impact Statement (Draft GEIS) was prepared in
compliance with the National Environmental Policy Act (NEPA) and the NRC regulations for
implementing NEPA. This Draft GEIS evaluates the potential environmental impacts of the
proposed action and its reasonable alternatives. This document also compares the potential
environmental impacts resulting from the proposed rulemaking and its alternatives and the costs
and benefits associated with those alternatives.
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Executive Summary

EXECUTIVE SUMMARY
BACKGROUND

The U.S. Nuclear Regulatory Commission (NRC) is considering whether to promulgate a
regulation to control the disposition of solid materials that originate in restricted or impacted
areas of NRC/Agreement-State licensed facilities, and have no, or very small amounts of,
radioactivity resulting from licensed operations. These solid materials are referred to as
“potentially clearable” solid materials. Materials considered by this rulemaking are concrete,
metals (including steel, copper and aluminum), trash, soils, and tools and equipment. To support
its rulemaking decision, NRC determined that a generic environmental impact statement (GEIS)
is required by the NRC National Environmental Policy Act (NEPA)-implementing regulations in
10 CFR Part 51.

Nuclear facilities routinely use different types of solid materials in support of various activities,
including operations, production, research and development, maintenance, facility refurbishment,
and ultimately decommissioning. In support of operations, materials and items are introduced
into areas that contain radioactivity. Once no longer needed, a licensee must decide how to
disposition this material. Materials and equipment are surveyed before being taken out of
restricted areas. The results of the surveys are used to determine the final disposition of
materials or items. Based on the survey results, licensees determine whether it is worthwhile to
decontaminate the materials or items or simply dispose of them as low-level waste (LLW).

At present, NRC generally addresses the release of solid material on a case-by-case basis using
license conditions and existing regulatory guidance. In each case, material may be released from
a licensed operation if the existing guidelines are met. Under the current approach, licensees
survey materials to detect the presence of Atomic Energy Act (IAEA) materials above natural
background levels. Solid materials with radioactivity below detection limits or below guideline
values may be released from control with NRC approval. The process used to identify, survey
and disposition solid materials is found in guidance, not regulations. Solid materials with higher
levels of radioactivity are required to be disposed of at licensed LLW disposal facilities under
NRC'’s existing regulations in 10 CFR Part 61.

NRC initially considered a proposed rulemaking in 1999. As part of the scoping process, NRC
published an issues paper on the release of solid materials. Public comments were received on
the preliminary alternatives at public workshops and in written comments. The Commission
decided to defer a final decision on whether to proceed with a rulemaking and directed the staff
to request that the National Academies conduct a study of alternatives for controlling the
disposition of solid materials.

In March 2002, a report issued by the National Academy of Sciences discussed the advantages
and disadvantages of various alternatives. The report found that NRC’s current approach for
controlling the disposition of solid materials “is sufficiently protective of public health that it
does not need immediate revamping.” However, the National Academies report also stated that
NRC’s current approach is incomplete and inconsistent and concluded that NRC should therefore
undertake a process to evaluate a broad range of alternatives to provide clear risk-informed
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direction on controlling the disposition of solid materials. The report also recommended that an
individual dose standard of 1 mrem/yr provides a reasonable starting point for the process of
considering alternatives for a dose-based standard.

Based on these efforts, the Commission decided to proceed with a rulemaking for controlling the
disposition of solid materials. In February 2003, the NRC resumed the scoping process by
publishing a request for comments on the scope of the proposed rulemaking. The NRC also held
a public workshop in May 2003 to solicit additional input on the alternatives being considered.

PROPOSED ACTION

The Proposed Action being considered in this Draft GEIS is to promulgate an NRC regulation
that would establish criteria for the disposition of solid materials from NRC-licensed facilities.
The Proposed Action would improve the efficiency and effectiveness of the NRC regulatory
process for disposing of solid materials. The NRC is guided by the goals of the NRC Strategic
Plan (NRC, 2004d) of which the primary goal is ensuring protection of public health and safety
and the environment. The proposed rulemaking would result in related rulemakings in the
Agreement States.

PURPOSE AND NEED FOR THE PROPOSED ACTION

The NRC agrees with the findings in the National Academies report regarding the need to
consider modifying its current approach to provide risk-informed direction on controlling the
disposition of solid materials. The purpose of the Proposed Action is to develop an efficient and
effective regulatory process that ensures the disposition of these solid materials is controlled in a
manner that ensures that NRC’s strategic goal of ensuring protection of public health and safety
and the environment is met. The Proposed Action should provide a consistent criterion for
controlling solid materials, guidance for surficially and volumetrically contaminated materials,
and a reduction in the time and resources required to evaluate case-specific applications.

ALTERNATIVES

This Draft GEIS considers alternative amendments to NRC’s regulations that would include a
criterion for controlling the disposition of solid materials. Based on the input from the scoping
process, the following alternatives are studied in detail in this Draft GEIS.

No Action

Unrestricted Release

U.S. Environmental Protection Agency (EPA)/State-Regulated Disposal
Low-Level Waste (LLW) Disposal/Prohibition

Limited Dispositions

No Action

This Draft GEIS includes an analysis of the No Action Alternative to provide the decisionmaker
with a basis for comparison to the reasonable alternatives. In this case, under the No Action
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Alternative, NRC would continue to apply its current approach to determining the eligibility of
solid material for unrestricted release in general commerce or disposal. The NRC’s current
approach is one that employs measurement-based guidelines to determine if solid materials can
be released for any use or disposal. In implementation, license conditions and facility-specific
procedures require that solid materials that have been used in restricted or impacted areas are
surveyed for the presence of radioactivity before being taken out of radiologically controlled
areas. Solid materials can currently be released for any unrestricted use or disposal if the survey
indicates that the existing guidelines are met. However, 10 CFR Part 20 does not currently
specify a numerical level (e.g., dose or radionuclide concentration limits below which the
material can be released). Decisions on disposition of solid materials are currently made using
levels contained in a set of existing guidelines that are based primarily on the ability of survey
techniques to measure the radioactivity level on, or in, the solid material. Under the No Action
Alternative, solid material released (at or below guideline levels) for unrestricted release may be
recycled and reused in a variety of end products, or it may be sent for disposal. Disposal may
take place in an EPA/State-regulated landfill or LLW disposal facility.

Unrestricted Release

The Unrestricted Release Alternative would allow solid materials to be released for any use in
general commerce (recycling and/or reuse into consumer products and industrial and
construction uses) or for disposal, if they are below a dose-based criterion. All materials to be
released would undergo a radiation survey and the measured levels of radiation would be
compared against the criterion for unrestricted release. Solid materials with measured radiation
levels below the established criterion would be released from licensed control, while solid
materials with radiation levels above the criterion would be sent to a LLW disposal site. The
proposed rulemaking would include a table of radionuclide concentrations or clearance levels
corresponding to the selected dose-based criterion. Solid material released for unrestricted use
may follow any disposition path — it may be recycled and reused in a variety of end products, or
it may be sent for disposal. Disposal may take place in an EPA/State-regulated landfill or LLW
disposal facility. This Draft GEIS considers a range of dose options for allowing the release of
solid materials. The allowable dose level that NRC selects would directly impact the amount of
solid material released for use in general commerce, with the amount of material released
decreasing as the allowable dose criterion decreases. These dose options vary from 0.03 to 10
mrem/yr and include the International Atomic Energy Agency (IAEA) Safety Guide No. RS-G-
1.7 dose limit of 1 mrem/yr.

EPA/State-Regulated Disposal

Under the EPA/State-Regulated Disposal Alternative, all potentially clearable solid material
below a dose-based criterion would be released to EPA/State regulated landfills and would be
prohibited from general commerce (recycling into consumer products and industrial and
construction uses). Solid materials above the dose-based criterion would be sentto a LLW
disposal site. In the base case, all released solid materials (including tools and equipment) would
be disposed of in EPA/State-regulated Resource Conservation and Recovery Act (RCRA)
Subtitle D landfills. The Draft GEIS also considers one variation in which all the potentially
clearable trash would be incinerated at EPA/State-regulated landfills and the ash disposed of in
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those landfills. This Draft GEIS considers a range of dose options varying from 0.03 to

10 mrem/yr. Under this alternative, the radionuclide concentrations are higher so a greater
amount of activity could be released to landfills than the amount that could be released to general
commerce under the Unrestricted Release Alternative. (This is because the public exposure
scenarios for landfills differ from those for unrestricted release.)

LLW Disposal

Under the LLW Disposal Alternative, also known as Prohibition, all potentially clearable solid
material (including tools and equipment) would be prohibited from general commerce and
EPA/State-regulated landfill disposal. All solid material in restricted or impacted areas would be
classified as LLW and required to be disposed of under NRC’s existing regulations (10 CFR

Part 61).

Limited Dispositions

In the Limited Dispositions Alternative, solid material would be released, but NRC would allow
only certain authorized dispositions to limit the potential for public exposure. The radionuclide
criterion was chosen to be a dose limit of 1 mrem/yr using the IAEA Safety Guide No. RS-G-
1.7. The NRC chose to consider a table of radionuclide concentrations accompanying the IAEA
Safety Guide that is based on unrestricted release. Use of these concentration levels limits any
potential impacts in the unlikely event that these materials were to end up in different
dispositions, including reuse and recycling into other products. Solid materials above the
radionuclide concentrations associated with the 1 mrem/yr criterion would be sent to a LLW
disposal facility.

Based on public comments during the scoping period and on the analyses for the Unrestricted
Release and EPA/State-Regulated Disposal Alternatives, the only limited dispositions considered
under this alternative are disposal in a RCRA Subtitle D landfill, concrete use in road fill, and
reuse of tools and equipment for its original purpose. Licensees would need to demonstrate that
the material proposed for release is less than the radionuclide concentrations in the proposed rule.

The following are the components of this alternative.

» For landfill disposal under this alternative, the released solid materials (concrete, metal or
trash) at or below the 1 mrem/yr criterion could be disposed of in RCRA Subtitle D landfills.

» Released concrete at or below the 1 mrem/yr criterion could be recycled into roadbed
material.

« Tools and equipment that meet the 1 mrem/yr criterion could be reused or disposed of in
RCRA Subtitle D landfills.

* Any request to release solid material other than to these limited dispositions or releases at

higher radionuclide concentration levels would require case-specific approval from NRC.
Disposition of soils would be case-specific.
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« To ensure that the material releases are occurring to the pre-approved dispositions, licensees
will be required to keep records and these activities would be evaluated periodically during
NRC staff inspections at licensed facilities.

Alternatives Eliminated from Detailed Study

One alternative (Conditional Use) and two dose options (both clearance standards) were
considered by NRC and eliminated from detailed study. These options are therefore not
analyzed in detail in this Draft GEIS.

In the Conditional Use Alternative, solid material would be released, but its further use would be
restricted to only certain authorized uses with limited potential for public exposure, such as use
in controlled environments. Examples might include industrial uses such as metals in bridges,
sewer lines, or industrial components, or concrete use in road fill. Material from these
authorized uses may ultimately be reused or recycled into products not authorized under the
Conditional Use Alternative. Further, the Conditional Use Alternative would allow a greater
amount of activity than the amount released under the Limited Dispositions Alternative. This is
because the Limited Dispositions Alternative uses lower, and therefore more restrictive,
radionuclide concentrations based on the Unrestricted Use Alternative to establish the 1 mrem/yr
dose limit. For this reason, the Conditional Use Alternative was replaced with the more
restrictive Limited Dispositions Alternative, which uses radionuclide concentrations based on
unrestricted release.

In addition to the dose options being analyzed under the Unrestricted Release Alternative, the
1999 American National Standards Institute (ANSI)/Health Physics Society (HPS) Standard
N13.12 was also considered. The ANSI standard presents a screening clearance criterion for
unrestricted release of solid materials based on an annual dose limit of 1 mrem. However, the
bases for the screening clearance levels in the standard have not been fully documented and the
use of the ANSI standard was thus difficult to justify. The standard is due for its first 5-year
review cycle in 2004 and may be revised.

An additional international standard considered by NRC as an option under the Unrestricted
Release Alternative was the European Commission’s (EC’s) clearance levels. The EC’s
standard was rejected because using the more recently adopted IAEA safety guide would provide
more consistency in international standards.

COMPARISON OF PREDICTED ENVIRONMENTAL IMPACTS OF ALTERNATIVES

NEPA regulations require a comparison of the environmental impacts of the alternatives, in
order to define the issues and provide a clear basis for choice among the alternatives. This
section presents a comparison of the environmental impacts of the alternatives. Table 2-1
provides a summary of the impacts.

Some environmental issues are not analyzed in detail in this Draft GEIS because NRC does not
anticipate activities that could have the potential to impact these environmental resources. These
environmental resources and issues include soils, noise, ecological resources, socioeconomic,
historic and cultural resources, environmental justice, visual and scenic resources, and land use.
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In the event that there are site-specific construction activities associated with the disposition of
solid materials, any such activities would be subject to a site-specific NEPA analysis conducted
on a case-by-case basis.

The time period over which impacts are considered includes (1) the operational phase of
reactors, during which some materials are expected to be released, (2) the post-shutdown and
decommissioning phase of reactors, during which materials will be released as well, (3) and the
post-decommissioning time period after which materials that have been released are presumed to
have some long-term impacts on the public. The operational phase of reactors takes into account
the currently operating and shutdown reactors over the next 50 years. The post-
decommissioning phase considers impacts over the next 200 years, while the analysis notes that
doses beyond 200 years and out to 1000 years become vanishingly small and contribute very
little to the total of collective doses.

Public and Worker Health and Safety

The radiological effects to the General Public, Non-Licensed Facility Workers, and Licensed
Facility Workers are assessed in this Draft GEIS in terms of collective dose, in units of person-
rem. Even at the highest dose option (10 mrem/year), the effects of exposure on all three
categories of exposed groups would be small when compared with background exposure coming
from natural, medical, and other sources. However, there is a variation between alternatives.

Table ES-1 presents a summary of the collective dose results discussed in Section 3.2. For the
Unrestricted Release Alternative, the dose option chosen for the comparison is the IAEA Safety
Guide RS-G-1.7, which is also part of the Limited Dispositions Alternative. The dose option
chosen for the EPA/State-Regulated Disposal was 1 mrem/yr. For Licensed Facility Workers,
the collective doses associated with all of the alternatives are similar, except that for the LLW
Disposal Alternative, the collective dose is lower because there is no decontamination of the
solid materials.

For Non-Licensed Facility Workers and the General Public, the highest collective doses are for
the No Action and Unrestricted Release Alternatives because for these alternatives the collective
dose is dominated by exposure of the General Public to products made from recycled ferrous
metal. The lowest collective dose to Non-Licensed Facility Workers and the General Public is
for the EPA/State-Regulated Disposal Alternative without trash incineration. Collective dose
was not calculated for the LLW Disposal Alternative for Non-Licensed Facility Workers and the
General Public, but is assumed to be low, similar to the collective dose for the EPA/State-
Regulated Disposal Alternative without trash incineration. The collective dose for the Limited
Dispositions Alternative is smaller than the No Action and Unrestricted Release Alternatives.

The collective dose analysis indicates that for all the Alternatives, the exposures to all categories
of exposed groups would be small when compared with background exposure coming from other
sources. The annual background collective dose to the U.S. population due to natural sources of
radiation and radioactivity is estimated to be about 84 million person-rem (Appendix E).
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Table ES-1 Summary of Collective Dose Results
(person-rem)

Collective Dose

Alternative Non-Licensed
Licensed Workers  Facility Workers
and General Public

No Action 631 3,996
Unrestricted Release 631 3,429
EPA/State-Regulated Disposal without Trash Incineration 631 2
EPA/State-Regulated Disposal with Trash Incineration 631 1,011
LLW Disposal 323

Limited Dispositions 631 112

Transportation

Transportation effects are measured in this Draft GEIS in terms of fatal vehicle accidents and
railcar incidents (e.g., derailments) (Table ES-2). These effects are based on statistical
information on non-radiological accidents. The effects are highest for the LLW Disposal
Alternative, with an estimated 32 fatal accidents over the time period of the analysis (about 50
years) if the material is transported by truck, or approximately 7 accidents if it is transported by
rail. This results from the fact that the analysis for the LLW Disposal Alternative assumes that
all materials must be transported to a single LLW disposal site in Utah, which is an average trip
of 1,544 miles. Transport distances associated with all the other alternatives are significantly
shorter, resulting in lower transportation effects. The number of fatal accidents under the No
Action Alternative is estimated at 10, which is about double the effect associated with the
Unrestricted Release Alternative at 1 mrem/yr. For the EPA/State-Regulated Disposal
Alternative, the effect would be even lower due to the large number of Subtitle D landfills
located throughout the country resulting in short transportation distances, typically less than
100 miles. The number of fatal accidents under the Limited Dispositions Alternative is
estimated at 9.

Water Quality

Impacts to water quality are expected to be small because compliance with EPA and State
permits would preclude significant impacts. Water quality effects are primarily associated with
point source and area source water discharges from the storage, handling, and processing of solid
materials. For the No Action and Unrestricted Use Alternatives, the effects are generated mostly
by runoff discharges from rubblization of concrete and runoff and process wastewater discharges
from recycling of steel. The incremental quantity of these discharges generated would be small
as compared to the overall amount of discharges generated from the total amount of concrete and
steel being recycled annually in the U.S., and the impact on water quality would be equally small.
Similarly, the quantity of additional leachate and potential effects on ground water associated
with disposal of solid materials under the EPA/State-Regulated Disposal Alternative and the
LLW Disposal Alternative would be small compared with the overall amount of leachate being
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generated annually by these facilities. Therefore the overall effects on water quality associated
with all of the alternatives would be small.

Table ES-2 Summary of Transportation Impacts
(Accident Fatalities)

Alternative Dose Option Vehicle Miles Traveled Fatalities Impact
(mrem/year) (millions)

No Action not applicable 423 10 small

Unrestricted Release 1 230 5 small

EPA/State-Regulated Disposal 1 88 2 small

LLW Disposal not applicable 1,402 (truck) 32 moderate
319 (rail) 7 small

Limited Dispositions 1 405 9 small

Air Quality

Air quality effects are primarily associated with mobile source emissions from transportation of
solid materials to recycling and disposal facilities, fugitive dust emissions from rubblization of
concrete, process emissions from recycling of steel, and emissions from the incineration of trash.
The effects on air quality would be greatest for the EPA/State-Regulated Disposal Alternative
trash incineration variation. The air quality effects associated with all other alternatives would be
negligible. However, the overall effects on air quality associated with all of the alternatives are
small when compared with other sources of emissions.

Waste Management

The resource being evaluated for waste management is disposal capacity. The EPA/State-
regulated disposal facilities considered were RCRA Subtitle D landfills. The analysis in
Section 3.7 demonstrates that the existing capacity of Subtitle D landfills would be adequate for
the disposal of all of the potentially clearable materials that could be released under any of the
alternatives.

NRC analyzed disposal capacity at LLW disposal sites for all the alternatives. A summary of the
LLW disposal capacity analysis is shown in Table ES-3. A small impact indicates there is
currently sufficient LLW disposal capacity and the need to expand existing LLW storage is
small. Moderate impact indicates there is currently insufficient LLW disposal capacity and
expansion of existing LLW storage capacity would be needed. A large impact indicates the
amount of additional low-level waste disposal capacity needed is of such a magnitude that this
impact should be avoided.

Under the No Action Alternative, the amount of solid material that would be sent to the
Envirocare LLW disposal site (the only site considered in this analysis) is approximately 84
percent of the existing capacity of the site; this is considered a moderate impact. For the
Unrestricted Release and EPA/State Regulated Disposal Alternatives, the dose option chosen for
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the comparison is IAEA Safety Guide RS-G-1.7, which is also part of the Limited Dispositions
Alternative. Under the Unrestricted Release, EPA/State-Regulated Disposal, and Limited
Dispositions Alternatives, the amount of potentially clearable solid material that would not be
released for unrestricted use, but that would be disposed of at the Envirocare LLW disposal site,
would total approximately 11 to 15 percent of the existing LLW disposal capacity of the
Envirocare facility; these are considered small impacts. The effects associated with the LLW
Disposal Alternative are considered large. Under this alternative, the amount of solid material
projected to be disposed of in the Envirocare LLW disposal facility totals more than four times
the existing capacity of the facility under its current State licenses and permits.

Table ES-3 Summary of LLW Disposal Capacity Analysis

Percent of Estimated Remaining LLW

. Disposal Capacity That Would Be Filled
Alternative Impact
Hanford, Barnwell .
Envirocare Only

and Envirocare

No Action 22 84 moderate

Unrestricted Release 4 15 small

EPA/State-Regulated Disposal 3 11 small

LLW Disposal 112 426 large

Limited Dispositions 4 15 small
Cost/Benefit

The cost/benefit analysis is discussed in Chapter 4 and summarized in Table ES-4 for the dose
limit of 1 mrem/yr. The No Action Alternative is the baseline and by definition there are no
incremental costs or benefits associated with this alternative. Incremental costs for the other
alternatives are those costs above the No Action Alternative costs. In Table ES-4, only the most
significant attributes are shown. Public and Occupational Health (Routine) includes collective
doses to the public and licensed workers and represents less than 0.5 percent of the total
incremental benefit or cost of each alternative. Public and Occupational Health (Accident)
includes traffic accidents and represents about 1 percent of the total. Industry Operations
includes the cost of surveys, disposal fees, and transportation costs and represents about 99
percent of the total benefits or costs. Environmental considerations include air emissions and
reductions in the use of virgin materials due to recycling and represent less than 1 percent of the
total. Transportation and disposal costs are the most significant sub-attributes when considering
costs and benefits.

The incremental costs and benefits associated with the various alternatives vary greatly. The
highest incremental costs are associated with the LLW Disposal Alternative and are estimated to
exceed $1.4 billion, primarily from transportation and disposal costs. For the Unrestricted Use
and EPA/State-Regulated Disposal Alternatives, the incremental costs and benefits are highly
dependent on the dose option selected. For both, benefits are associated with the 1 mrem/yr and
10 mrem/yr dose options, but costs are associated with the 0.03 mrem/yr and 0.1 mrem/yr dose
options due to the fact that under the smaller dose options, smaller amounts of solid material are
cleared, and larger amounts must be transported and disposed of in LLW disposal sites. For the

Do Not CITE OR QUOTE - 3/08/05 XXi Draft GEIS



OOl hWN P

10
11
12

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Executive Summary

comparison of alternatives in Table ES-4, IAEA Safety Guide RS-G-1.7 for the Limited
Dispositions Alternative. For the Unrestricted Release, EPA/State Regulated Disposal, and
Limited Dispositions Alternatives, the total benefits are similar.

Table ES-4 Summary of Net Incremental Benefit (Cost)
Associated with Major Attributes by Alternative

Benefit (Cost) in Millions of Dollars (2003%)

Public and Public and
Occupational  Occupational

Health Health Industry Environmental
Alternative (Routine) (Accident) Operations  Considerations Total
No Action - - - - -
Unrestricted Release <1 0 246 1 247
EPA/State-Regulated Disposal 1 0 181 D 181
LLW Disposal 1 (13) (1,378) (13) (1,404)
Limited Dispositions 1 0 258 (2) 257

The net benefits of the Unrestricted Release, EPA Disposal and Limited Dispositions
Alternatives are largely the result of less LLW transportation and disposal costs for concrete
compared to the No Action Alternative. This is because there are many more tons of potentially
clearable concrete than steel or trash. Also, there are less benefits for steel recycling because
recycling revenue for steel is offset by the fact that the average distance to the steel recycling
facilities is greater than the average distance to the EPA/State-regulated landfills.

Summary

As discussed above, the impacts on public and worker health and safety, transportation, water
quality, air quality, and waste management were studied in detail. The impacts on public and
worker health and safety, water quality, and air quality are predicted to be small for all the
alternatives. The transportation effects are highest for the LLW Disposal Alternative, because
transport distances associated with this alternative are significantly higher for truck transport,
resulting in higher estimated fatal traffic accidents. The effects on waste management associated
with the LLW Disposal Alternative are considered large (more than four times the existing LLW
capacity at the Envirocare site under its current State licenses and permits). Under the other
alternatives, the amount of solid material that would be sent to a LLW facility is less than the
existing LLW disposal capacity.

In analyzing the costs and benefits associated with the alternatives, the No Action Alternative is
the baseline against which the other alternatives are compared. The highest incremental costs
are associated with the LLW Disposal Alternative and are estimated to exceed $1.4 billion,
primarily from transportation and disposal operations. For the Limited Dispositions Alternative,
with a criterion based on the IAEA standard, the incremental benefit would be $257 million.
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CUMULATIVE IMPACTS

Cumulative impacts are those impacts on the environment which result from the incremental
impacts of an action (in this case, a rulemaking for disposition of solid materials) when added to
the impact of other past, present and reasonably foreseeable future actions (40 CFR 1508.7).
The following cumulative impacts were considered: (1) exposure of individuals to multiple
sources, (2) disposition of DOE scrap metals with small amounts of radioactivity, (3) industries
not licensed by NRC that use or process materials that contain naturally-occurring radioactive
materials (NORM), which because of their operations create higher concentrations of
radioactivity than that associated with an undisturbed natural setting, and (4) two proposed new
uranium enrichment plants which would generate large quantities of LLW. Cumulative impacts
to doses to the public are expected to be small due to the low doses considered in the NRC
rulemaking.

UNAVOIDABLE ADVERSE ENVIRONMENTAL IMPACTS, SHORT-TERM USES OF
THE ENVIRONMENT, AND LONG-TERM PRODUCTIVITY

The radiation doses that would occur as a result of the proposed action are well below NRC
regulatory limits and represent a small fraction of the existing background levels of radiation.
Unavoidable adverse environmental impacts, short-term uses of the environment, and long-term
productivity were previously considered under the activities expected during operation and
decommissioning of licensed facilities.

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES

For all but the LLW Disposal Alternative, no resources would be lost because the Proposed
Action falls within the activities expected during operation and decommissioning of licensed
facilities. For the LLW Disposal Alternative, the amount of LLW would exceed the available
LLW disposal capacity, and thus this alternative would result in the commitment of land for
additional LLW facilities or the expansion of current facilities. This alternative also represents
approximately a 350 percent increase in energy expended for transportation as compared to the
No Action Alternative.

The No Action and Unrestricted Release Alternatives would result in recycling of concrete, steel,
aluminum and copper. The Limited Dispositions Alternative would result in recycling of
concrete but not metals, except by case-by-case determination by NRC. The recycled steel would
displace the need for production of new steel, and the production of recycled steel requires less
energy and materials than production of new steel. Thus the No Action and Unrestricted Release
Alternatives, under which steel would be recycled, would commit fewer resources towards
steelmaking than would the EPA/State-Regulated Disposal Alternative or LLW Disposal
Alternative, under which no recycling would be conducted. The amount of steel that would be
recycled under the Limited Dispositions Alternative cannot be estimated, but would likely be
much lower than the amount for the No Action Alternative or Unrestricted Release Alternative.
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MONITORING AND MITIGATION MEASURES

All radioactive materials used, possessed, or stored onsite are required to be periodically
monitored and inventoried. The monitoring includes the conduct of external radiation and
surface contamination surveys. The inventory addresses quantities of radioactive materials as to
their physical and chemical forms, uses, and dispositions, including radioactive decay. These
requirements are stated in 10 CFR Part 20 and as license conditions stipulated in each license.
Accordingly, the radiological status and locations of materials, before being designated for
release, fall under the full control of the radiation safety program of each licensee. As a result no
additional mitigation measures are anticipated as a result of implementing any of the alternatives.
The implementation of the rule will be monitored through inspections, similar to those for
releases to sewers.

STAFF ASSESSMENT AND PRELIMINARY RECOMMENDATION

After weighing the costs and benefits of the alternatives and comparing the impacts of the
alternatives, the NRC staff, in accordance with 10 CFR 51.71(e), sets forth their preliminary
NEPA recommendation regarding the proposed action. The NRC staff recommends that the staff
promulgate a regulation for limited dispositions.

The National Academies report indicated that NRC’s current approach for controlling the
disposition of solid materials (the No Action Alternative) is sufficiently protective of public
health; however, the report also indicated that the current approach is incomplete and
inconsistent and that NRC’s approach should be risk-informed.

Some commenters were in favor of the Unrestricted Release Alternative because disposal of all
potentially clearable solid material in a licensed LLW disposal facility is costly to licensees
without an accompanying health and safety benefit and would cause a severe economic impact
for small licensees (e.g., medical facilities, universities). However, most of the public
commenters were concerned that risks associated with unrestricted release of these solid
materials are avoidable and involuntary, radiation risks are underestimated, there is a potential
for exposures to multiple products, and releases would not be accurately measured and tracked.
Also commenters from the steel and concrete industries, who would receive the cleared material,
indicated that their potential costs could be very large because consumers could choose not to
purchase items made from material recycled from licensed facilities.

We also examined the EPA/State-Regulated Landfill Disposal Alternative. This approach would
prevent solid material from licensed facilities from entering general commerce, thus limiting the
potential for radiation exposure to the general public. Also, limiting disposal of released solid
materials to an EPA/State-Regulated landfill would place a smaller economic burden on
licensees than disposal of all potentially clearable solid materials at a licensed LLW disposal

site. (Some potentially clearable solid material would still go to a LLW facility if it was above the
dose limit.) However, because this alternative would allow higher radionuclide concentrations, a
greater amount of activity could be released to landfills than the amount that would be released to
general commerce under the Unrestricted Release Alternative.

Do Not CITE OR QUOTE - 3/08/05 XXiV Draft GEIS



O©CoO NI WNPEF

Executive Summary

The next alternative considered was the Low Level Waste Disposal Alternative, also referred to
as Prohibition. In this alternative, all potentially clearable solid material would be prohibited
from general commerce and would be disposed of in a LLW disposal site. This approach would
prevent solid material from licensed facilities from entering general commerce, thus limiting the
potential for radiation dose to the general public. However, if all potentially clearable material
(which has no, or very small amounts of, radioactivity and which has some economic value) is
sent to LLW disposal sites, this would be costly to licensees. Furthermore, there is a large
impact on LLW disposal capacity - the solid materials to be generated from the existing
commercial nuclear reactors would represent more than the existing LLW disposal capacity.

After assessing the above alternatives, NRC considered the Limited Dispositions Alternative.
Under this alternative, potentially clearable solid material (concrete, steel and trash) could be
released, if it were below radionuclide concentrations associated with a dose criterion of 1
mrem/yr, but with only certain authorized dispositions to limit the potential for public exposures.
Three pre-authorized dispositions are considered in this alternative - RCRA Subtitle D landfill
disposal, concrete use in road beds, and the reuse of tools and equipment. Any requests to
release material other than the three pre-approved dispositions (for example, soils or industrial
uses such as metals in bridges, sewer lines, or industrial components in a factory) or at higher
radionuclide concentrations would require case-specific approval.

To limit potential impacts in the unlikely event that released solid materials are recycled into
other products, the radionuclide concentrations considered in the Limited Dispositions
Alternative are based on the Unrestricted Release Alternative. The IAEA radionuclide
concentrations were chosen to be consistent with national and international numeric guidelines.
Another economic benefit is that potentially clearable solid materials could be used under certain
authorized conditions, rather than using the more costly licensed LLW disposal facilities. As
shown in Table ES-1, the collective dose for this alternative is lower than for the No Action
Alternative because exposures to the public are more limited. To ensure that the material
releases are occurring to the pre-approved dispositions, there would be licensee recordkeeping
and these activities would be evaluated periodically during routine staff inspections at licensed
facilities. Also enforcement action would be taken if necessary.

Municipal solid waste operators, EPA and the State agencies have the discretion of allowing or
refusing disposals in Subtitle D facilities. Even if allowed, EPA and the State agencies might
impose additional constraints on such disposals. Accordingly, the implementation of the rule
would have to consider EPA and State agency requirements as well as the concerns of the
landfill operators. It is envisioned that some landfill operators might not want to receive such
materials, but others would, considering economic factors. At this time, however, it is not
possible to determine readily which landfill operators and State agencies might find the NRC
rule as an effective option.

After considering the costs, benefits and impacts of the alternatives, the staff has concluded that
the Limited Dispositions Alternative is NRC’s preliminary recommendation. The NRC staff
concluded the overall benefits of the proposed rulemaking outweigh the disadvantages based on
consideration of the following. The proposed rulemaking would
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Executive Summary

« provide a risk-informed consistent criterion for controlling the disposition of solid materials,
» allow for a predictable regulatory process that is efficient and effective,

o setadose criterion well below levels established to ensure adequate protection of public
health and safety and the environment,

» Dbe consistent with international numeric guidelines,
» provide limited potential for public exposure,
» address public concerns with unrestricted release of solid materials into general commerce,

e address concerns from the steel and concrete industries that consumers could choose not to
purchase items made from materials recycled from licensed facilities,

» provide guidance on materials with surficial and volumetric residual radioactivity, and

« ensure less time and resources would be expended on case-specific applications.

The cooperating agencies (State of Massachusetts, EPA and DOE) are currently reviewing the
Draft GEIS and have not expressed a preference regarding the alternatives discussed in the
GEIS. The agencies found little difference in the environmental impacts among the No Action,
Unrestricted Release, EPA/State-Regulated Disposal, and Limited Dispositions Alternatives.
Thus they have concluded the Draft GEIS analysis does not provide a compelling basis for
selecting the Limited Dispositions Alternative. Also, the cooperating agencies recommend there
should be a process for clearing material without residual radioactivity in a restricted area for
unrestricted release. The agencies have commented that there could be confusion regarding
other nations’ imports into the U.S. because the IAEA safety guide recommends unrestricted
release, but the Draft GEIS recommends limited disposition.
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Acronyms and Abbreviations

ACBFS
AEC
AGN
AlS|
ALARA
ANSI
APA
AS
ATSDR
BCGs
BOF
BRC
BWR
CAA
c&D
CDA
CEQ
CFR
CH,
Cco,
col

cosmic

ACRONYMS AND ABBREVIATIONS
Air-cooled blast furnace slag

Atomic Energy Commission

Aerojet General Nucleonics
American Iron and Steel Institute

As Low As Reasonably Achievable
American National Standards Institute
Administrative Procedure Act
Agreement State

Agency for Toxic Substances and Disease Registry
Biota Concentration Guides

Blast Oxygen Furnace

Below regulatory concern

Boiling water reactor

Clean Air Act

Construction & Demolition

Copper Development Association
Council on Environmental Quality
Code of Federal Regulations

Methane

Carbon dioxide

Conflict of interest

Outer space
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Acronyms and Abbreviations

CRCPD
CWM
D&D
DCF
DF
DGEIS
DNAPL
DOD
DOE
DOS
DOT
DUF,
EAF
EC
EDE
EFIG
EPA
FGR
FMCSA
GEIS
GGBFS
GHG

GP

Conference of Radiation Control Program Directors
Chemical Waste Management
Decontamination and Decommissioning
Dose conversion factor

Dose factor

Draft Generic Environmental Impact Statement
Dense non-aqueous phase liquids
Department of Defense

Department of Energy

Department of State

Department of Transportation

Depleted uranium hexaflouride

Electric Arc Furnace

European Commission

Effective dose equivalent

Emission Factors and Inventories Group
Environmental Protection Agency

Federal Guidance Report

Federal Motor Carrier Safety Administration
Generic Environmental Impact Statement
Ground granulated blast-furnace slag
Greenhouse gas

General Public
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Acronyms and Abbreviations

HAP
HLW
HPS
HSM
IAEA
ICRP
ISFSI
LES
LLRW
LLRWDF
LLW
LNAPL
LWR
MACT
MARSSIM
MCL
MOX

mrem/yr per pCi/g

mrem/yr per pCi/cm?

MSW
MSWLF

MVDS

Hazardous air pollutant

High-level waste

Health Physics Society

Horizontal Storage Modules

International Atomic Energy Agency

International Commission on Radiological Protection
Independent spent fuel storage installation

Louisiana Energy Services

Low Level Radioactive Waste

Low-Level Radioactive Waste Disposal Facility
Low-Level Waste

Light non-aqueous phase liquids

Light water reactor

Maximum Achievable Control Technology
Multi-Agency Radiation Survey and Site Investigation Manual
Maximum Contaminant Level

Mixed oxide

Millirem per year of radiation exposure per picocurie per gram of
material

Millirem per year of radiation exposure per picocurie per square
centimeter of material

Municipal Solid Waste
Municipal Solid Waste Landfill

Modular Vault Dry Storage
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Acronyms and Abbreviations

NAAQS
NCRP
NEI
NEPA
NESHAP
NKBA
NLFW
NPDES
NPR
NPTS
NRC
NTTAA
N,O
OAQPS
OAS
OTAQ
P&O
PM,,
PM,
POTW
ppm
PWR

R&D

National Ambient Air Quality Standards

National Council on Radiation Protection and Measurements
National Emissions Inventory

National Environmental Policy Act

National Emissions Standards for Hazardous Air Pollutants
National Kitchen and Bath Association

Non-Licensed Facility Workers

National Pollutant Discharge Elimination System
Non-power reactor

Nationwide Personal Transportation Survey

Nuclear Regulatory Commission

National Technology Transfer and Advancement Act of 1995
Nitrous oxide

Office of Air Quality Planning and Standards

Organization of Agreement States

Office of Transportation and Air Quality

Public and occupational health and safety

Particulate matter

Fine particulate matter

Publicly Owned Treatment Facility

Parts per million

Pressurized water reactor

Research and development
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Acronyms and Abbreviations

RCRA
RDF
Rebars
SDMP
SIP
Smelters
SRM
TEDE
TENORM
terrestrial
TRIGA
U,O,
UF,

uo,
USC
USEC

VOC

Resource Conservation and Recovery Act
Refuse-derived fuel

Reinforcement bars

Site Decommissioning Management Plan
State implementation plan

NRC-Licensed Recycling Facilities

Staff Requirements Memorandum

Total Effective Dose Equivalent

Technologically Enhanced Naturally Occurring Radioactive Material

The ground

Training, Research, Isotopes, General Atomics
Uranium oxide

Uranium hexafluoride

Uranium dioxide

United States Code

U.S. Enrichment Corporation

Volatile organic compounds

World Wide Web
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Foreword

FOREWORD

This Draft GEIS is organized consistent with the National Environmental Policy Act (NEPA)
and the President’s Council on Environmental Quality (CEQ) regulations at 40 CFR 1502.10. It
is intended to provide clear and concise information on the Proposed Action and Alternatives to
agency decision-makers and the public. This Draft GEIS describes the Proposed Action and
Alternatives, the affected environment, and potential impacts associated with the Proposed
Action and Alternatives. The following is a brief description of the contents of this Draft GEIS.

Chapter 1 - Purpose and Need

Chapter 1 introduces the Proposed Action, describes the background and history of NRC’s
efforts for controlling the disposition of solid materials, describes the purpose and need for
action, and introduces the cooperating agencies. This chapter also describes the scope of the
analysis.

Chapter 2 - Proposed Action and Alternatives

Chapter 2 describes the Proposed Action and Alternatives, including the No Action Alternative,
that are studied in detail in the Draft GEIS. It also describes the Alternatives that were
considered, but eliminated from detailed analysis. Chapter 2 concludes with a summary
comparison of the predicted environmental impacts that would result from implementation of the
Proposed Action or Alternatives, based on the information and analysis presented in Chapter 3.

Chapter 3 - Description of the Affected Environment and Environmental Consequences
Chapter 3 describes the existing natural and human resources that could be affected by the
Proposed Action and Alternatives. It also contains the methodology and results of the analysis
of potential environmental impacts associated with the Proposed Action and Alternatives,
including the No Action Alternative. The results address direct, indirect, cumulative, short-term,
and long-term impacts.

Chapter 4 - Cost-Benefit Analysis

Chapter 4 summarizes the results of the cost-benefit analysis, which is provided in full, including
a discussion of methodology, in Appendix K. This chapter presents the costs and benefits
associated with the Proposed Action and each of the Alternatives.

Chapter 5 - Staff Assessment
Chapter 5 presents the staff’s assessment of the proposed action and other alternatives
considering their costs, benefits, and impacts to the public and the environment.

Chapter 6 - List of Preparers
Chapter 6 provides a list of the names and qualifications of the preparers of the Draft GEIS.

Chapter 7 - References

Chapter 7 includes citations of all the published sources of information used in the preparation of
the Draft GEIS.
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Chapter 1: Purpose and Need

CHAPTER 1
PURPOSE AND NEED

1.0 THE PROPOSED ACTION

The Nuclear Regulatory Commission (NRC) is considering whether to promulgate a regulation
to control the disposition of solid materials that originate in restricted or impacted areas' of
NRC/Agreement State-licensed facilities, and have no, or very small amounts of, radioactivity
resulting from licensed operations. These solid materials, which are referred to as “potentially
clearable” materials, can include furniture and ventilation ducts in buildings; metal equipment;
steel and copper pipes; wood, paper, and glass; laboratory materials (gloves, beakers, etc);
routine trash; site fences; concrete; soil; or other similar materials. Under the current approach,
licensees survey materials to detect the presence of radioactivity from Atomic Energy Act
materials above natural background levels. Solid materials can currently be released for any
unrestricted use if the survey indicates that existing guidelines are met. The process used to
identify, survey and disposition solid materials is found in guidance, not regulations.

Other solid materials in these restricted or impacted areas can contain more appreciable levels of
radioactivity. However, these materials are required to be disposed of at licensed low-level
waste (LLW) disposal sites under NRC’s existing regulations in 10 CFR Part 61. Solid materials
containing appreciable levels of radioactivity are not the subject of this NRC rulemaking. Also,
solid materials not located in restricted or impacted areas, and considered to be free of
radioactivity resulting from licensed operations, are not the subject of this NRC effort.

The Proposed Action is to promulgate a regulation to control the disposition of solid materials
(metals, concrete, trash, and soil) from NRC-licensed facilities. In the Proposed Action, all
materials to be released would undergo a radiation survey and the measured level of radiation
(i.e., concentration) would be compared against radionuclide concentration levels for release of
solid materials. Solid materials with measured radiation levels below these radiation levels
would be released from licensed control. Solid materials with measured radiation levels above
the standard would be sent to a LLW disposal facility. NRC regulations in 10 CFR Part 20
would be amended to add a new solid material release standard. A new regulation would
provide a clear and consistent regulatory basis for determining the disposition of solid materials.
In developing the new regulations, the NRC is guided by the goals of its Strategic Plan (NRC,
2004d) of which the primary goal is protection of public health and safety and the environment.
The proposed rulemaking could result in related rulemakings in the Agreement States.
(Agreement States are States that signed an agreement with NRC under which the State regulates
the use of by-product, source and small quantities of special nuclear material within that State.)

! A restricted area is defined in the NRC regulations at 10 CFR 20.1003 as an area to which access is
limited by the licensee for the purpose of protecting individuals against undue risks from exposure to
radiation and radioactive materials. An impacted area is defined in 10 CFR 50.2 as an area with some
reasonable potential for residual radioactivity in excess of natural background or fallout levels.
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Chapter 1: Purpose and Need

To support its decision on the proposed rulemaking, the NRC staff determined that a generic
environmental impact statement (GEIS) is required by the NRC National Environmental Policy
Act (NEPA)-implementing regulations in 10 CFR Part 51. The Draft GEIS is part of the draft
rulemaking package on which the public is asked to comment. This Draft GEIS describes the
environment potentially affected by the proposal and evaluates the potential environmental
impacts of the Proposed Action, including its reasonable alternatives.

11 BACKGROUND

NRC initially considered a proposed rulemaking in 1999. As part of the scoping process, NRC
published an Issues Paper on the release of solid materials from licensed facilities in June 1999
in the Federal Reqister (64 FR 35090) (NRC 1999a) and requested public comments. NRC
indicated that it was examining alternatives for controlling the disposition of solid materials.
NRC held four public meetings during the fall of 1999 as part of the scoping process to receive
comments. Over 800 public comment letters were received during the public comment period in
1999. Comments were diverse in the views expressed, and provided a number of alternatives for
controlling the disposition of solid materials.

On March 23, 2000, the NRC staff provided the Commission with a paper (SECY-00-0070) on
the diversity of views expressed in public comments received on the Issues Paper. Attachment 2
of SECY-00-0070 (NRC 2000a) provides a summary of views and comments received;
summaries of the comments can also be viewed in NUREG/CR-6682, “Summary and
Categorization of Public Comments on the Control of Solid Materials” (September 2000) (NRC
2000b). To solicit additional input, the Commission held a public meeting on May 9, 2000, at
which stakeholder groups presented their views and discussed alternatives for controlling the
disposition of solid materials.

On August 18, 2000, the Commission decided to defer a final decision on whether to proceed
with a rulemaking and directed the staff to request that the National Academies conduct a study
of alternatives for controlling the disposition of solid materials. The Commission also directed
the staff to continue to develop technical information and to stay informed of international and
U.S. agency activities in this area.

The National Academies study of alternatives for controlling the disposition of solid materials
was initiated in August 2000. As part of the study, the National Academies held three
information gathering meetings in January, March, and June of 2001, at which it obtained input
from various stakeholder groups. The input received was similar to that presented to the NRC
earlier. Based on these meetings, and on its deliberations on this topic, the National Academies
submitted a report to the NRC in March 2002 titled The Disposition Dilemma - Controlling the
Release of Solid Materials from Nuclear Regulatory Commission-Licensed Facilities (National
Research Council 2002). The report contains findings and nine recommendations related to the
decision-making process, potential approaches for controlling the disposition of solid materials,
and additional technical information needs. An important finding in the National Academies
report was that NRC’s current approach for controlling the disposition of solid materials “is
sufficiently protective of public health that it does not need immediate revamping.” However,
the National Academies report also states that NRC’s current approach is incomplete and

Do NoT CITE OR QUOTE — 3/08/05 1-2 Draft GEIS



OO NI WNPEF

Chapter 1: Purpose and Need

inconsistent and concludes that NRC should therefore undertake a process to evaluate a broad
range of alternatives to provide clear risk-informed direction on controlling the disposition of
solid materials. The report notes that broad stakeholder involvement and participation in the
NRC’s decision-making process on the alternatives is critical as the process moves forward. The
report also recommends that an individual dose standard of 1 mrem/yr provides a reasonable
starting point for the process of considering alternatives for a dose-based standard. A link to the
National Academies report is contained in the Background section of the NRC’s web page on
controlling the disposition of solid materials.?

Following completion of the National Academies report, the NRC staff submitted a paper to the
Commission on July 15, 2002 (SECY-02-0133) (NRC 2002a) which contained a set of options
for proceeding with a regulatory process for examining alternatives for controlling the
disposition of solid materials. Based on its review of the National Academies report and of
SECY-02-0133, the Commission, in a Staff Requirements Memorandum dated October 25,
2002, directed the staff to proceed with an enhanced participatory rulemaking to develop specific
requirements for controlling the disposition of solid materials.

On February 28, 2003, NRC published a notice in the Federal Reqister (68 FR 9595) (NRC
2003a) requesting comments on the scope of the proposed rulemaking and announcing its
intention to prepare a GEIS to analyze alternatives for establishing requirements for controlling
the disposition of solid materials. On April 18, 2003 NRC published another notice in the
Federal Reqister (68 FR 19232) (NRC 2003b) announcing the dates and location of a public
workshop to discuss the proposed rulemaking and the scoping process.

1.2 PURPOSE AND NEED FOR AGENCY ACTION

Just as is the case for many industrial operations, there are “solid materials” that are no longer
needed or useful at facilities licensed by NRC or otherwise need to be removed from restricted or
impacted areas. This can occur, for example, during normal facility operations when: (a) metal
equipment and tools become surplus, obsolete or worn; (b) glass, plastic, paper, or other trash-
like materials are no longer useful; (c) concrete is removed from a building being renovated; or
(d) soil is being excavated from a site and is no longer needed. This can also occur at the end of
facility operations when a licensee seeks to terminate its NRC license.

Solid materials can currently be released for any unrestricted use if a survey indicates that
existing guidelines are met. Appendix B discusses current guidelines used regarding the release
of solid materials from sites for unrestricted use. However, these levels are in NRC guidance and
10 CFR Part 20 does not currently specify the dose or concentration limits below which the
material can be released. The disadvantages of the current case-by-case approach are (1) the lack
of a consistent criterion for controlling solid materials can result in inconsistent release levels,
(2) there is no guidance for volumetrically contaminated materials, (3) there have been some
inconsistencies when other types of detectors with different sensitivities are used and still lower

2 http://www.nrc.gov/materials.html. Click on “Controlling the Disposition of Solid Materials”
under “Key Issues.”
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levels of radioactivity are detected in previously released materials, and (4) additional time and
resources are required to evaluate and implement an approach that can vary with each case.

The purpose and need of the Proposed Action is to develop an efficient and effective regulatory
process that ensures the disposition of solid materials are controlled in a manner that ensures
protection of public health and safety and the environment. The Proposed Action should provide
a consistent criterion for controlling solid materials, guidance for surficially and volumetrically
contaminated materials, and a reduction in the time and resources required to evaluate case-
specific applications.

NRC agrees with the findings in the National Academies report (National Research Council,
2002) regarding the need to consider modifying its current approach to provide specific direction
on controlling the disposition of solid materials. The National Academies report indicates that
NRC’s current approach for controlling the disposition of solid materials (the No Action
Alternative) “is sufficiently protective of public health.” However, the National Academies
report also indicates that the current approach is incomplete and inconsistent and that NRC’s
approach should be risk-informed. As a result, the National Academies study states that NRC
should conduct a process to evaluate alternatives to provide clear risk-informed direction on
controlling the disposition of solid materials. This Draft GEIS is part of that process and
considers several alternatives for rulemakings.

1.3  SCOPE OF ENVIRONMENTAL ANALYSIS

Scoping Process

The NRC is conducting an enhanced participatory process to evaluate alternative courses of
action at NRC-licensed facilities for controlling the disposition of solid materials that have no or
very small amounts of radioactivity. As part of NRC’s examination of its approach for control of
solid materials, including the scope of an environmental impact statement, NRC sought early
stakeholder input on the major issues associated with this effort, as described in Section 1.1.

As an additional part of its continuing efforts to solicit stakeholder involvement, NRC published,
on February 28, 2003, a Request for Comments on the scope of a proposed rulemaking and
notice of a workshop in the Federal Register (68 FR 9595) (NRC 2003a). In this Federal
Register Notice, NRC sought stakeholder participation and involvement in identifying
alternatives and their environmental impacts that should be considered as part of a rulemaking
and analyzed in a GEIS. The NRC also announced in this Federal Register Notice its intent to
conduct a workshop to solicit new input with a focus on the feasibility of alternatives that would
limit where solid materials could go. The workshop was held at NRC Headquarters in Rockville,
MD May 21-22, 2003. A summary of the results of this workshop is available on NRC’s website
(see footnote 2 on page 1-3).

Over 2,600 written comments were received in addition to the discussion at the workshop.
NUREG/CR-6682 Supplement 1 (Summary and Categorization of Public Comments on
Controlling the Disposition of Solid Materials, February 2004) (NRC 2004a) summarizes the
comments received as a result of NRC’s request for comments and the workshop discussion.
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Comments were received from various stakeholder groups, including environmental and
citizen’s groups, members of the general public, scrap and recycling companies, steel and
cement manufacturers, hazardous and solid waste management facilities, the U.S. Environmental
Protection Agency (EPA), U.S. Department of Energy (DOE), State agencies, Tribal
Governments, scientific organizations, international organizations, and NRC licensees and
licensee organizations.

The scoping process (as described in Appendix A) helped to determine the scope of this Draft
GEIS, including significant issues to be analyzed in depth. For example, in response to
comments received during the scoping process, the Draft GEIS includes an alternative where the
potentially clearable solid material can only be disposed of in a LLW facility (i.e., Prohibition).

Scope of the GEIS

The issues analyzed in depth in the Draft GEIS include the impacts and costs associated with
rule alternatives for controlling the disposition of solid materials at licensed facilities.
Information was developed on (a) types and contamination levels of solid materials potentially
available for release at licensed facilities; (b) pathways of exposure from, and environmental
impacts of, solid materials released from licensed facilities; and (c) regulatory alternatives and
methods of approach for analysis of the alternatives.

The Draft GEIS recognizes previous and ongoing reports and analyses related to the control of
solid materials, including the National Academies report completed in March 2002. In addition,
other scientific organizations are engaged in similar processes. Recognized radiation protection
organizations like the National Council on Radiation Protection and Measurements (NCRP),
International Commission on Radiological Protection (ICRP), and American National Standards
Institute (ANSI) have issued findings about possible criteria for controlling the disposition of
solid materials. DOE is preparing a Programmatic Environmental Impact Statement on
alternatives for disposition of DOE scrap metals. EPA sets radiation protection standards in the
general environment, although it does not currently have a program on controlling the
disposition of solid materials from licensed facilities. International agencies (such as the
International Atomic Energy Agency (IAEA) and the European Commission (EC)) as well as
other individual nations, are in the process of establishing standards or have standards for
clearance of solid materials.

NRC’s goal in preparing this Draft GEIS is to set forth the impact analyses in a manner which is
readily understandable to the public. Decisions and the rationale for those decisions are
described and significant impacts discussed in this Draft GEIS. Topical areas whose impacts are
less significant are discussed in less detail, with an explanation of why they were found to be less
significant. This should allow the readers to focus on issues that were important in reaching the
conclusions of the Draft GEIS. The following topical areas and issues are analyzed in the Draft
GEIS.

* Human Health and Safety. The potential human health impacts of the Alternatives on the

workers and the general public are evaluated for normal licensee operations and
decommissioning of licensee facilities. Potential exposures to radioactive materials and to
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chemicals are considered. Models, assumptions, and supporting data used to analyze the
impacts from these potential exposures are described.

Transportation. The transportation impacts of shipping released materials under each
alternative are discussed. The Draft GEIS contains an analysis of potential impacts resulting
from the transportation of each material type by various types of transport, including truck.
The Draft GEIS discusses the quantities of material to be shipped and the vehicle miles
traveled for each alternative. The impacts of transportation are evaluated in terms of risk to
the population during normal transportation (including truck emissions) and under credible
accident scenarios.

Water Resources. The Draft GEIS assesses the potential impacts of the alternatives on
surface water, groundwater, and drinking water resources.

Air Quality. Potential air quality impacts of each alternative are evaluated in the Draft GEIS.
The evaluation includes potential impacts resulting from operational activities for both
radiological constituents and other priority air pollutants and compares the anticipated air
quality impacts with relevant standards.

Ecological Impacts. Potential impacts of alternatives on ecological receptors (plants and
animals) are considered.

Waste Management. The Draft GEIS documents the quantities and types of the various
released materials to be disposed for each alternative. The Draft GEIS also considers the
disposal capacity impacts associated with the release of these materials for both LLW
disposal facilities and EPA/State-regulated landfills.

Cumulative Impacts. The Draft GEIS analyzes the potential cumulative impacts of the
alternatives when added to other past, present, and reasonably foreseeable future actions.
Both DOE and technologically enhanced naturally occurring radioactive material
(TENORM) facilities are considered in this analysis.

Unavoidable Adverse Impacts. A discussion is included on the potential environmental
impacts that could not be avoided if any of the alternatives were implemented.

Short-Term Use Versus Long-Term Productivity of the Environment. The Draft GEIS
compares the potential adverse impacts on the environment associated with short-term use
for the alternatives to the potential adverse impacts on the long-term productivity of the
environment.

Irreversible and Irretrievable Commitment of Resources. The irreversible and irretrievable
commitment of resources, including land use, materials, and energy are discussed.

Mitigation and Monitoring. The Draft GEIS assesses whether any monitoring or mitigation
measures are anticipated as a result of implementing any of the alternatives.
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» Cost-Benefit Analysis. The Draft GEIS includes a cost-benefit analysis that summarizes the
environmental and other costs and benefits of each of the alternatives compared to the No
Action Alternative.

Issues raised during the scoping period for the Draft GEIS are summarized in Section 2 of
Appendix A. Section 3 of Appendix A discusses the subjects and issues that are addressed in
depth in the Draft GEIS. Issues raised during the scoping period have been considered in the
preparation of the scoping report. As discussed in Section 4 of Appendix A, certain issues are
not addressed in depth in the Draft GEIS. NRC has made a determination that some issues are
associated with small or no impacts. The following topical areas and issues are not addressed in
the Draft GEIS because no impacts are anticipated for these site-specific issues:

* Soils;
» Socioeconomics;
» Environmental justice;

* Land use;
e Visual/scenic resources;
* Noise; and

» Historical, archaeological, and cultural resources.

Further, the scope of the Proposed Action does not include any activities related to construction
of facilities. The scope of the Proposed Action is limited to impacts associated with the release,
transportation, recycling, and disposal of solid materials. The potential impacts of any
construction of facilities that is proposed would be assessed on a site-specific basis.

The scope of the Proposed Action does not include any solid materials left on site at licensee
facilities after license termination. The scope of the Proposed Action is limited to transfer of
solid materials off site for either recycling, reuse, or disposal. Solid materials remaining on site
at facilities after license termination are subject to existing NRC regulations that would not be
changed by the Proposed Action. When an NRC-licensed facility is decommissioned, the
licensee must decontaminate the facility site to at least the minimum prescribed criterion prior to
the NRC terminating the license (10 CFR 20 Subpart E). This limit pertains to both the
facilities’ remaining intrinsic structure (e.g., buildings) and site (e.g., soil). The potential
impacts to the General Public, Non Licensed-Facility Workers, and Licensed-Facility Workers of
the existing NRC regulations applicable to material left on site have already been analyzed
through the NRC rulemaking for these regulations. Therefore, solid materials left on site are not
included within the scope of the Draft GEIS.

Some commenters asked NRC to collect materials that have been previously released. NRC has
no plans to collect these materials because once released, there is no tracking of these materials.

The U.S. imports and exports material that may contain residual radioactivity. The analysis of
these imports and exports is outside the scope of the GEIS because this rulemaking only applies
to control of the disposition of solid materials from NRC and Agreement State licensed facilities.
NRC's requirements in 10 CFR Part 110 already contain requirements for export and import of
material that assures that these actions are done in a safe, regulated manner. The proposed
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rulemaking does not propose to change those requirements or the procedures associated with
them. However, this Draft GEIS does consider the use of an international standard (IAEA Safety
Guide RS-G-1.7) (IAEA 2004), which would provide more consistency with international
numeric guidelines.

1.4  APPLICABLE REGULATORY REQUIREMENTS

The NRC's primary mission is to help ensure that public health and safety and the environment
are protected in the many different peaceful uses of nuclear materials. The NRC is responsible
for regulating various commercial, industrial, academic, and medical uses of nuclear materials.
For example, NRC regulates commercial nuclear power plants, fuel cycle and nuclear waste
facilities and nuclear materials used in the diagnosis and treatment of cancer and in smoke
detectors. Information about NRC is available at NRC's World Wide Web (WWW) site
http://www.nrc.gov. One way the NRC accomplishes its mission is by issuing regulations. The
process of developing regulations is called rulemaking. The NRC's regulations are found in
Chapter | of Title 10, "Energy," of the Code of Federal Regulations (CFR). These regulations
are binding on all persons and organizations who receive a license from NRC to use nuclear
materials or operate nuclear facilities.

NRC currently addresses the release of solid materials on a case-by-case basis using license
conditions and existing regulatory guidance. Appendix B contains details of the current
approach. Solid materials can be released for any unrestricted use if a survey indicates that
existing guidelines are met.

Under current NRC regulations, licensees also have the option of proposing disposal methods
and procedures that are not otherwise authorized in the regulations. These NRC provisions are
contained in 10 CFR Part 20.2002 3. Under these provisions, a licensee’s application must
provide a description of the waste, including the physical, chemical, and radiological properties,
for the purpose of assessing potential doses; methods and manner of disposal of such wastes;
location and nature of the environment where such wastes will be disposed of; analyses showing
projected doses for the proposed disposal methods, and procedures that will be used to maintain
doses ALARA for workers and members of the public. NRC policy and guidance for these
dispositions uses a dose criterion of “a few millirem” per year. Agreement States have similar
provisions in their regulations. Licensees have used the specific process set out in 10 CFR
20.2002 to seek approval for the unrestricted release of material for disposal.

Regulatory Guide 1.86 titled Termination of Operating Licenses for Nuclear Reactors (USACE
1974) is used to evaluate solid materials before they are released. A similar guidance document
is Fuel Cycle Policy and Guidance Directive FC 83-23, titled Guidelines for Decontamination of
Facilities and Equipment Prior to Release for Unrestricted Use or Termination of Byproduct,
Source or Special Nuclear Materials Licenses (NRC 1983a). Both documents contain a table of
surface contamination criteria which may be applied by licensees for use in demonstrating that

¥ Part 20.2002 - Method for Obtaining Approval of Proposed Disposal Procedures. Before the
revision of Part 20 (January 1, 1994), these provisions were contained in Part 20.302 under the same title.
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solid material with surface contamination can be safely released with no further regulatory
control.

The Agreement States use a variety of practices and criteria for the release of solid materials on a
case-by-case basis, including the use of radiation levels that are indistinguishable from
background, use of guidelines similar or equivalent to Regulatory Guide 1.86, and the use of dose
based analyses.

NRC shares responsibility for radioactive material transport with the U.S. Department of
Transportation (DOT). DOT is responsible for regulating safety in transportation of all
hazardous materials, including radioactive materials, whereas NRC is responsible for regulating
safety in receipt, possession, use, and transfer of byproduct, source, and special nuclear materials.
NRC recently amended 10 CFR Part 71 - Packaging and Transportation of Radioactive Material
to make it compatible with DOT’s regulations at 49 CFR and with the latest version of the
International Atomic Energy Agency standards in TS-R-1 (Regulations for the Safe Transport of
Radioactive Materials) (NRC 2004b) and to address the Commission’s goals for risk-informed
regulations and eliminating inconsistencies with other regulatory approaches. The 10 CFR Part
71 Final Rule was published in the Federal Register (69 FR 3698) (NRC 2004b) on January 26,
2004. DOT published a parallel rule in the Federal Register (69 FR 3632) (DOT 2004) on the
same date. Table 1-1 lists the major agencies, acts and activities evaluated in this Draft GEIS.

Table 1-1 Federal Regulations

Agency Authority Activity Covered
Nuclear Regulatory Commission Atomic Energy Act Licensing
Decommissioning
Release of Solid Materials
Nuclear Regulatory Commission National Environmental Policy Act | Environmental Impact Statement
(10 CFR Part 51)
U.S. Environmental Protection Resource Conservation and Landfill disposal
Agency Recovery Act (RCRA)
U.S. Environmental Protection Clean Air Act Air Quality Permits
Agency
U.S. Environmental Protection Clean Water Act National Pollutant Discharge
Agency Elimination System Permits
U.S. Environmental Protection Clean Water Act National Primary Drinking Water
Agency Regulations
U.S. Department of Transportation = 49 CFR Parts 171 - 180 Transportation Regulations
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1.5 COOPERATING AGENCIES

EPA, DOE, and the State of Massachusetts are cooperating agencies in the preparation of this
Draft GEIS, pursuant to the President’s Council on Environmental Quality (CEQ) regulations
(40 CFR 1501.6).

EPA has an interest in the proposed rulemaking because EPA sets radiation protection standards
in the general environment. EPA previously had related rulemaking activities, coordinated with
NRC on the development of the technical information bases on controlling the disposition of
solid materials, and currently is engaged in rulemaking activities on Resource Conservation and
Recovery Act (RCRA) landfill disposal. Cooperating agency status will assist EPA in its own
rulemaking process, focused on landfill disposal of materials containing residual radioactivity.
EPA’s Office of Radiation and Indoor Air serves as the principal point of coordination for the
Draft GEIS (Appendix C).

NRC invited DOE to be a cooperating agency in the development of the Draft GEIS because of
DOE’s experience and efforts in the control and release of property containing residual
radioactivity. Participating as a cooperating agency will help DOE stay apprised of the relevant
issues and will provide a mechanism for DOE to contribute its expertise to the review process,
while ensuring effective communication between NRC and DOE. Cooperating agency status
will also assist DOE in its own EIS process involving DOE scrap metal, which is a separate,
ongoing effort. The Office of Air, Water and Radiation Protection Policy and Guidance is
serving as DOE’s principal point of coordination for DOE participation in the Draft GEIS
(Appendix C).

NRC asked the Conference of Radiation Control Program Directors (CRCPD) and the
Organization of Agreement States (OAS) to assist in the development of the Draft GEIS because
the proposed NRC rulemaking would result in related rulemakings in the Agreement States. In a
joint decision, CRCPD and OAS appointed the State of Massachusetts to act as a cooperating
agency on their behalf. Massachusetts’ participation as a cooperating agency in the preparation
of the Draft GEIS will keep the Agreement States apprised of the issues associated with
controlling the disposition of solid material and provide a mechanism for the States to contribute
their expertise to the review process, as well as ensure effective communication between NRC
and the States.
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CHAPTER 2
PROPOSED ACTION AND ALTERNATIVES

This chapter describes the alternatives for amending NRC’s regulations to include criteria for
controlling the disposition of solid materials that originate in restricted or impacted areas of
NRC/Agreement State licensed facilities. These materials have no, or very small amounts of,
radioactivity resulting from licensed operations and are referred to in this Draft Generic
Environmental Impact Statement (Draft GEIS) as “solid materials.” The alternatives studied in
detail are No Action, Unrestricted Release, Environmental Protection Agency (EPA)/State-
Regulated Disposal, Low-Level Waste (LLW) Disposal (Prohibition), and Limited Dispositions.
In addition, one alternative and two options are presented which were considered but not studied
in detail.

21 PROPOSED ACTION

The Proposed Action being considered in this Draft GEIS is to promulgate an NRC regulation
that would include criteria for disposition of solid materials from NRC licensed facilities. The
Proposed Action would improve the efficiency and effectiveness of the NRC regulatory process
for disposing of solid materials. The NRC is guided by the goals of the NRC Strategic Plan
(NRC, 2004d), of which the primary goal is ensuring protection of public health and safety. The
proposed rulemaking would result in related rulemakings in the Agreement States.

2.2  SOLID MATERIALS CONSIDERED UNDER THIS RULEMAKING

Nuclear facilities routinely use different types of materials in support of various activities,
including operations, production, research and development, maintenance, facility refurbishment,
and ultimately decommissioning. In support of these activities, materials and items are
introduced in areas that contain radioactivity. Areas that contain radioactivity include systems
that process radioactive process fluid or gas streams, and waste storage and processing areas.
Areas where radioactive materials are present are collectively referred to as “radiologically
controlled” or “radiologically restricted” areas. Once materials or items are no longer needed or
otherwise need to be removed, a licensee must decide how to disposition this material. For
equipment and items such as tools, vehicles, and test equipment, the items could be considered
for recycle or reuse rather than disposed of in LLW facilities because of their usefulness and
value. Materials and equipment are surveyed before being taken out of restricted areas. The
results of the surveys are used to determine the final disposition of materials or items. Based on
the survey results, licensees determine whether it is worthwhile to decontaminate the materials or
items or simply dispose of them as LLW. Materials considered by this rulemaking are described
below. Descriptions of licensees and inventories of materials are discussed in Appendix F.

Concrete - Concrete is expected to be generated mostly during the decommissioning phase of
facilities, although smaller amounts of concrete could be generated during facility or system
modifications or refurbishment while still in operation. Larger amounts of concrete are expected
to come from structural concrete, with and without steel reinforcement bars (rebars). Other
origins of concrete may vary, ranging from sidewalks or equipment pedestals to building
foundations.
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Metals - For ferrous metals, this grouping includes carbon steel, stainless steel, forged steel,
galvanized steel, cast iron, etc. with no specific distinctions being made as to their relative
amounts. For the sake of inclusiveness, copper and aluminum were added to this category. In
origin, ferrous metal and aluminum are expected to come from process system components,
structural support, system piping and tanks, pumps, heat exchangers, valves, pipe hangers,
motors, ventilation ductwork, etc. Copper is expected to come from cabling and wiring, electric
motors, power distribution panels, etc.

Trash - The composition of trash is expected to vary widely depending on the type of facility and
operations. Generally, trash consists of plastics, paper, cloth, rubber, absorbent materials, wood,
glass, filters, and metals (such as cans, wiring, etc.), and non-compactible waste (such as rubble,

bricks, etc.).

Soils - Soils are generated during facility operations and remediation activities. Most of the soil
volumes are expected to be associated with decommissioning activities at the time of license
termination. In broad terms, soils include natural soils, engineered backfill, and process related
materials that may be present by themselves or commingled with natural soils. Backfills may
consist of a mixture of rocks, gravel, and sand, with some being native to the site or imported
from offsite locations. Some process materials that are soil-like materials include sediments,
sands, filter cake, sludge, and crushed slag, with all excess water drained. These materials are
characterized by a water content and other physical properties that are similar to that of natural
soils (NRC 2005b). Soils are not within the scope of this Draft GEIS because they were not
analyzed as part of this effort (see Section 2.4.5).

Tools and Equipment - Tools and equipment include a variety of items used during facility
operations, maintenance, and routine support activities. Tools may include hand tools and power
tools. Equipment may include electronic test equipment, welding equipment and test
instrumentation. Similarly, heavy equipment may include forklifts, trucks, backhoes, and cranes.
Equipment also includes items used in offices, such as desks, file cabinets, chairs, computers,
printers, phones, and copy and fax machines.

Treated process materials, which are materials whose properties have been modified or are
unique to the process from which they originate, include spent ion-exchange resins, sludge from
spent ion-exchange process systems, microspheres, oily sludge and sediments, spent filters and
filter sludge, spent charcoal beds, and incinerator ashes. They also include materials that have
been solidified or stabilized, contain chelating agents, pathogenic or infectious biotic agents, and
pyrophoric or explosive chemicals. These materials are not within the scope of this Draft GEIS
and they were not analyzed as part of this effort. Moreover, radioactive materials present as
sealed sources, as sources within devices and equipment, and bulk or discrete amounts of
radioactive materials (in any form) are excluded from the provisions of this rule.

2.3 PROCESS USED TO FORMULATE ALTERNATIVES
A set of preliminary alternatives for controlling the disposition of solid materials was first

described in an NRC Issues Paper published for public comment in the Federal Register on June
30, 1999 (64 FR 35090) (NRC 1999a). Public comments were received on the alternatives at
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public workshops and in written comments during the comment period (NUREG/CR-6682
(NRC, 2000b) and SECY-00-0070 (NRC 2000a)).

In March 2002, a report issued by the National Academies (National Research Council 2002)
provided additional discussion concerning the advantages and disadvantages of various
alternatives. The report found that NRC’s current approach for controlling the disposition of
solid materials “is sufficiently protective of public health that it does not need immediate
revamping.” However, the National Academies report also states that NRC’s current approach is
incomplete and inconsistent and concludes that NRC should therefore undertake a process to
evaluate a broad range of alternatives to provide clear risk-informed direction on controlling the
disposition of solid materials.

Based on these efforts, the Commission decided in October 2002 to proceed with a rulemaking
for controlling the disposition of solid material. The Commission published a request for
comments on the scope of the proposed rulemaking and notice of a workshop in the Federal
Register on February 28, 2003 (68 FR 9595) (NRC 2003a). NRC held a public workshop on
May 21-22, 2003 to solicit additional input on the alternatives being considered. This workshop
was attended by a range of stakeholder groups who provided a diverse set of comments on the
alternatives. In addition, more than 2,600 letters and e-mails were submitted to the NRC in
response to the February 28, 2003 Federal Reqister notice, also from various stakeholders. A
more complete description of the details of the entire scoping process for this Draft GEIS
(including a summary of the public comments) is provided in Section 1.3 and the Scoping
Summary Report in Appendix A.

NRC has explored the range of all reasonable alternatives suggested during the scoping process
and by the National Academies. After considering input from this scoping process, NRC
determined the following reasonable range of alternatives for detailed study in this Draft GEIS.
The order of the alternatives follows the order in which the alternatives were formulated and
analyzed.

* No Action

* Unrestricted Release

o EPA/State-Regulated Disposal

* LLW Disposal (Prohibition) (hereinafter referred to as LLW Disposal)
» Limited Dispositions

Two dose-based standards were considered and then eliminated from detailed study. These
standards, which are described in Section 2.5, are the American National Standards Institute
(ANSI)/Health Physics Society (HPS) Standard ANSI/HPS N13.12-1999 and the European
Commission (EC) Radiation Protection Reports Nos. 89 and 122 (European Commission 2000g;
European Commission 2000b).

24  ALTERNATIVES STUDIED IN DETAIL

Regulatory alternatives for controlling the disposition of solid material analyzed in this Draft
GEIS are shown in Figure 2-1 and described in detail in this section. The Unrestricted Release
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and EPA/State-Regulated Disposal Alternatives have dose options, which are sensitivity studies
for those alternatives. The order of the description of the alternatives in this section follows the
order in which the alternatives were analyzed. The Limited Dispositions Alternative evolved
from the study of the other alternatives.

Figure 2-1 Alternatives

[ ALTERNATIVES ]

[ No Action ] [ Unrestricted Release ] [ EPA/State-Regulated Disposal ] LLW Disposal [ Limited Dispositions ]
(Prohibition)

Variations:
Landfill Components:
Trash Incineration Landfill

Concrete in road beds

Options:
0.03 mrem/yr
0.1 mrem/yr

-

1 mrem/yr
10 mrem/yr Reuse of tools and equipment

IAEA Safety Guide Case-Specific Approval

Options:
0.03 mrem/yr
0.1 mrem/yr

1 mrem/yr
10 mrem/yr
|AEA Safety Guide

2.4.1 No Action

National Environmental Policy Act (NEPA) regulations (40 CFR 1502.14) require the analysis
of a No Action Alternative to provide the decisionmaker with a basis for comparison to
reasonable alternatives. In this case, under the No Action Alternative, NRC would continue to
apply its current approach to determining the eligibility of solid material for unrestricted release
in general commerce or disposal. The NRC’s current approach is one that employs
measurement-based guidelines to determine if solid materials can be released for any use or
disposal. License conditions and facility-specific procedures require that solid materials that
have been used in controlled or restricted areas are surveyed for the presence of radioactivity
before being taken out of radiologically controlled areas. Solid materials can currently be
released for any unrestricted use or disposal if the survey indicates that existing guidelines are
met. Although NRC does not track release quantities if the materials meet the criteria, NRC
inspectors routinely inspect a licensee’s radiation protection programs and implementing
procedures, which includes the survey records for compliance with Part 20 and license
conditions.

However, 10 CFR Part 20 does not currently specify a numerical level (e.g., dose or
concentration limits) below which the material can be released. Decisions on disposition of solid
materials are currently made using levels contained in a set of existing guidelines that are based
primarily on the ability of survey techniques to measure the radioactivity level on, or in, the solid
material. Solid material releases have been evaluated at many sites during decommissioning.
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Under the current case-by-case approach, NRC considers the volumes of material, exposure
pathways, doses to individuals, environmental impacts, stakeholder concerns, and ALARA
issues in evaluating licensee requests. Additional details on NRC’s current approach to
determining the eligibility of solid material for unrestricted release in general commerce can be
found in Appendix B.

Under the No Action Alternative, solid material released (at or below guideline levels) for
unrestricted release may be recycled and reused in a variety of end products, or it may be sent for
disposal. Disposal may take place in an EPA/State-regulated landfill or LLW disposal facility.
The potential exposures and the groups of individuals subject to exposures from released
materials are dependent on their final dispositions.

Disadvantages of the current case-by-case approach are (1) the lack of a consistent criterion for
controlling solid materials can result in inconsistent release levels, (2) there is no guidance for
volumetrically contaminated materials, (3) there have been some inconsistencies when other
types of detectors with different sensitivities are used and still lower levels of radioactivity are
detected in previously released materials, and (4) additional time and resources are required to
evaluate and implement an approach that can vary with each case.

2.4.2 Unrestricted Release

The Unrestricted Release Alternative would allow solid materials to be released for any use in
general commerce (recycling and/or reuse into consumer products and industrial and
construction uses) or for disposal, if they are below a dose-based criterion. Under the
Unrestricted Release Alternative, all materials to be released would undergo a radiation survey
and the measured level of radiation would be compared against the criterion for release for
unrestricted release.! Solid materials with measured radiation levels below the established
criterion would be released from licensed control, while solid materials with radiation levels
above the criterion would be sent to a LLW disposal site. The proposed rulemaking would
include a table of radionuclide concentrations (or clearance levels) corresponding to the selected
dose-based criterion. In implementation, survey results would be compared to the clearance
level of each radionuclide or mixture of radionuclides in demonstrating compliance with the rule.
Compliance would be demonstrated when the survey results are less than the applicable
clearance levels.

Under the Unrestricted Release Alternative, solid material released for unrestricted use may
follow any disposition path — it may be recycled and reused in a variety of end products, or it
may be sent for disposal. Disposal may take place in an EPA/State-regulated landfill or LLW
disposal facility. The potential radionuclide exposures and the groups of individuals subject to
exposures from released materials are dependent on their final dispositions.

This Draft GEIS considers a range of dose level options for the release of solid materials. The
dose level that NRC selects would directly impact the amount of solid material released for use

! The term “clearance” is also used by various organizations and in various documents to mean
removal from licensed control of material that meets certain release criteria.

Do NoT CITE OR QUOTE — 3/08/05 2-5 Draft GEIS



OO NI WNPEF

Chapter 2: Proposed Action and Alternatives

in general commerce, with the amount of material released decreasing as the allowable dose
criterion decreases. These dose options are:

« 0.03 mrem/yr?

e 0.1 mreml/yr

e 1 mreml/yr

e 10 mrem/yr

* International Atomic Energy Agency (IAEA) Safety Guide No. RS-G-1.7 (1 mrem/yr)
(IAEA 2004)

For the first four dose options, NRC has independently assessed potential doses to individuals
that could result from release of solid materials (NUREG-1640 (NRC 2003c)). This independent
analysis is discussed in Chapter 3 of this Draft GEIS.

For the fifth dose option, IAEA Safety Guide No. RS-G-1.7 (IAEA 2004) was assessed.
Appendix E compares RS-G-1.7, which is based on 1 mrem/yr, with a 1 mrem/yr dose criterion
based on NUREG-1640 (NRC 2003c). The IAEA safety guide was considered because its use
would provide more consistency with international numeric standards. Although both dose
options (RS-G-1.7 and NUREG-1640) are based on a dose limit of 1 mrem/yr, their associated
radionuclide concentration levels differ due to differences in dose modeling assumptions.

Under each of the dose options, solid materials to be released would have their level of
radioactivity measured on-site by licensed facility workers (survey workers) prior to release.
Those materials whose level of activity are found to be below the applicable clearance levels
would be cleared for unrestricted release, including disposal in a landfill. Materials that do not
meet clearance levels would be disposed of in a licensed LLW facility.

2.4.3 EPA/State-Regulated Disposal

Under this alternative, all potentially clearable solid material below a dose-based criterion would
be released to EPA/State-regulated landfills and would be prohibited from general commerce
(recycling into consumer products and industrial and construction uses). A base case and one
variation of this alternative are being considered, specifically:

» EPA/State-Regulated Landfill (base case) — All released solid materials (including tools and
equipment) would be disposed of in EPA/State-regulated Resource Conservation and
Recovery Act (RCRA) Subtitle D landfills. Solid materials above the dose-based criterion
would be sent to a LLW disposal facility.

» EPA/State-Regulated Trash Incineration (variation) — Trash would be incinerated at
EPA/State-regulated incinerators and the ash disposed of in EPA/State-Regulated landfills.
All non-trash solid materials (concrete, ferrous metal, etc.) would not be incinerated, but

2 A realistic lower-bound dose limit of 0.03 mrem/yr was chosen because it is a small value at, or
marginally above, detectable levels.
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would be disposed of in EPA/State-regulated landfills. Solid materials above the dose-based
criterion would be sent to a LLW disposal facility.

Under both the base case and the incinerator variations of this alternative, the following four
dose options are being considered.

* 0.03 mrem/yr
e 0.1 mremlyr
e 1 mreml/yr

o 10 mrem/yr

The four dose options are based on NRC’s independent analysis in NUREG-1640 (NRC 2003c).
Because allowing only landfill disposal would limit the public’s exposure to potentially clearable
material, this alternative results in higher radionuclide concentration limits. Thus a greater
amount of activity could be released to landfills than the amount that could be released to general
commerce under the Unrestricted Release Alternative because persons are exposed in a more
limited manner.

EPA regulates municipal and industrial solid waste under RCRA. Under RCRA Subtitle D, the
solid waste program encourages States to develop comprehensive plans for managing non-
hazardous industrial solid waste and municipal solid waste and also sets criteria for municipal
solid waste landfills and other solid waste disposal facilities. Further discussion of RCRA
facilities is contained in Appendix J.

Under RCRA Subtitle C, the hazardous waste program establishes a system for controlling
hazardous waste from the time it is generated until its disposal. Because hazardous materials are
typically disposed of in Subtitle C facilities, this alternative considers only RCRA D facilities.
However, it is useful to discuss the status of EPA efforts on RCRA Subtitle C facilities. EPA is
considering a rulemaking that could permit disposal of certain NRC-regulated material in a
RCRA Subtitle C facility subject to, if necessary, an appropriate NRC approval process (e.g., a
site-specific or general license, or exemption). EPA published an Advanced Notice of Proposed
Rulemaking (ANPR) in the Federal Register (68 FR 65119, November 18, 2003) (EPA 2003a) to
solicit stakeholder input on a potential regulatory framework to permit disposal of low-activity
radioactive waste, including mixed waste and other low-level waste, in RCRA Subtitle C
disposal facilities. EPA is considering a wide range of allowable dose limits for materials being
disposed, most of which are higher than the 1 mrem/yr dose limit. EPA is coordinating with
NRC on the ANPR. If EPA decides to move foreward with a rulemaking for RCRA Subtitle C
facilities, NRC would need to take conforming regulatory action in a separate rulemaking. That
effort would be different from the proposed action discussed in this GEIS and would take place
at a later time once EPA decides if it is moving forward with a rulemaking.

2.4.4 LLW Disposal (Prohibition)
Under the other alternatives, solid materials in excess of the release criteria would be sent to

licensed LLW disposal facilities. However, under this alternative, also known as Prohibition, all
potentially clearable solid material would be prohibited from general commerce and EPA/State-
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regulated landfill disposal. All solid material in restricted or impacted areas (including tools and
equipment) would be classified as LLW and required to be disposed of under NRC’s existing
regulations. The requirements of 10 CFR Part 61 address the siting, operation, and closure of
LLW disposal facilities. Requirements in Appendix G to 10 CFR Part 20 focus on licensees (as
waste generators) and provide procedures to ship LLW to such disposal sites.

There are currently three LLW disposal sites operating in the country that could accept solid
material under this alternative. These facilities are:

* Envirocare - Clive, UT
» Barnwell Disposal Facility - Barnwell, SC
» Hanford Off-Site LLW Disposal Facility - Hanford, WA

The Barnwell Disposal Facility will only accept non-regional waste until 2008, at which time it
will accept waste only from the Atlantic Compact States of South Carolina, New Jersey, and
Connecticut, which is a relatively small subset of the total population of licensed facilities. The
Hanford Off-Site LLW Disposal Facility accepts waste only from the Northwest and Rocky
Mountain Compact States, which are: Washington, Oregon, Idaho, Montana, Utah, Wyoming,
Nevada, Colorado, New Mexico, Alaska, and Hawaii. Because it is assumed that very little of
the solid material would be eligible for disposal at the Barnwell and Hanford facilities, this
alternative assumes that in the future all solid material would be sent to the Envirocare site for
disposal. Information on the remaining available capacity of the existing LLW disposal facilities
is presented in Section 3.7.

2.4.5 Limited Dispositions

In this alternative, solid material would be released, but NRC would allow only certain
authorized dispositions to limit the potential for public exposure. All materials to be released
would undergo a radiation survey and the measured level of radiation would be compared
against the criterion for release for limited dispositions. Solid materials with measured radiation
levels below the established criterion would be released for pre-approved limited dispositions,
while solid materials with radiation levels above those radionuclide concentrations would be sent
to a LLW disposal facility. Any requests to release material other than to these limited end uses
or at higher radionuclide concentrations would require case-specific approval from NRC. NRC
regulations in 10 CFR Part 20 would be amended to add a dose-based regulation for limited
dispositions.

For the pre-approved dispositions, the radionuclide concentrations were chosen based on a dose
limit of 1 mrem/yr using the IAEA Safety Guide No. RS-G-1.7 (IAEA 2004). A dose limit of 1
mrem/yr was chosen because it is a small fraction of the public dose limit and it is based on the
NCRP and the National Academies recommendations. The table of radionuclide concentrations
accompanying the IAEA Safety Guide is based on unrestricted release. This is a reasonably
conservative approach because, for the same 1 mrem/yr dose criterion, an unrestricted release is
generally associated with lower (more restrictive) nuclide concentrations than a limited path
release, for which persons are exposed in a more limited manner. Thus, it can be assured that
even in the unlikely event that all materials released in a year from a licensee were inadvertently
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diverted for unrestricted release (despite the requirements of the proposed rule directing it to a
limited use or disposal), a 1 mrem/yr dose would not be exceeded, and it could also be assured
that an isolated unrestricted release would result in doses well below 1 mrem/yr. The materials
that could be released under the Limited Dispositions Alternative are concrete, metals, and trash.
The disposition of soils is excluded from this Alternative based on the analyses considering
potential uses of released soil under varying scenarios. The results indicate that under some
conditions, soils initially intended for burial in landfills could be diverted, at a point beyond the
licensee's control, and used in other purposes given that there is a demand for “clean fill” that
can be used as backfill. The staff analysis revealed that there is not enough information to
characterize how soils might be used locally. Thus, the disposition of soils would be considered
under the case-specific component of the rule, as is done under current practices. This aspect is
discussed in more detail in the section addressing “case-specific approvals.”

The radionuclide tables in RS-G-1.7 are expressed in terms of the quantity of the nuclides
contained within the volume of the solid material. However, in many situations, surface
concentrations will need to be measured or be more readily measurable. In fact, NRC’s current
approach in Regulatory Guide 1.86 includes a table of acceptable surface concentration levels.
Since IAEA has not developed such information on surface concentrations at this time, NRC
developed a table of surface concentrations by converting the volume concentrations of RS-G-
1.7 to surface concentrations using information in NUREG-1640 (NRC 2003c) and by
considering the values in the Department of Transportation transport requirements in 49 CFR
Part 173. These surface concentrations are described in the NRC guidance document (NRC
2005a) that is being issued with this rule.

NRC considered whether solid material could be released if its further use would be restricted to
only certain uses with limited potential for public exposure, such as use in a controlled
environment. Examples include industrial uses such as metals in bridges or sewer lines, concrete
use in road fill, and reuse of tools and equipment for their original purposes. Based on public
comments during the scoping period, some of the possible recycling uses were not considered as
pre-approved dispositions. Also, the marketplace is likely to limit the range of end-uses for the
disposition of solid materials. For example, the recycling industry indicated it would be difficult
to find scrap metal brokers and steels mills willing to accept and process the released materials.
Although recycling of scrap metal was not considered as a pre-approved disposition, metal
recycling could be considered as a case-specific application.

Based on public comments during the scoping period and on the analyses for the Unrestricted
Release and EPA/State-Regulated Disposal Alternatives in Chapter 3, the only limited
dispositions considered under this alternative are disposal in a RCRA Subtitle D landfill,
concrete use in roadbeds, and reuse of tools and equipment for their original purpose. Licensees
would need to demonstrate that material proposed for release is less than the radionuclide
concentrations in the proposed rule. Any requests to release material other than these limited
end uses would require case-specific approval (including the disposition of soils).

To ensure that the material releases are occurring to the pre-approved dispositions, there will be
licensee recordkeeping and these activities would be evaluated periodically during routine staff
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inspections at licensed facilities. Also, enforcement action would be taken if necessary,
according to NRC regulations in 10 CFR Part 2.

The following are the components of this alternative.

Landfills. For landfill disposal under this alternative, the released solid materials (concrete,
metal or trash) at or below the 1 mrem/yr criterion using the RS-G-1.7 standard could be
disposed of in RCRA Subtitle D landfills. At this risk level, the controls associated with disposal
of solid materials at RCRA Subtitle D landfills are sufficient to provide reasonable assurance
that doses are maintained well below levels established to ensure adequate protection of public
health and safety and the environment. Solid materials above the 1 mrem/yr criterion would be
sent to a LLW disposal facility. As explained in Section 2.4.3 (EPA/State-Regulated Disposal
Alternative), this proposed rulemaking considers only RCRA Subtitle D facilities because EPA
is currently evaluating the possibility of higher dose limits at RCRA Subtitle C facilities. At this
time, because NRC does not want to prejudge eventual EPA decisions regarding RCRA Subtitle
C landfills, a licensee request to dispose of solid material in a RCRA Subtitle C landfill could be
addressed under existing provisions in 10 CFR 20.2002.

Although NRC would authorize, by rule, disposal in a RCRA Subtitle D facility, the municipal
solid waste operators and the regulator of each RCRA facility (EPA and the States) have the
discretion of allowing or refusing disposals in Subtitle D facilities. Even if allowed, EPA and
the State agencies might impose additional constraints on such disposal. Accordingly, the
implementation of the rule would have to consider EPA and State agency requirements. It is
envisioned that some landfill operators and EPA and State agencies might not want to receive
such materials, but others would, considering economic factors. At this time, however, it is not
possible to determine readily which landfill operators and State agencies might find the NRC
rule an effective option.

Concrete in Roadbeds. Released concrete at or below the 1 mrem/yr criterion using the RS-G-
1.7 standard could be recycled into roadbed material. Licensees who could demonstrate that
concrete would be recycled into roadbed material could proceed with that release of material
without NRC approval, but subject to NRC inspections in demonstrating compliance with the
provisions of the rule.

Reuse of Tools and Equipment for their Original Purpose. A separate provision of the rule
would address the reuse of equipment, such as tools and vehicles, for their original purposes.
Tools and equipment that meet the 1 mrem/yr dose criterion could be reused. Equipment at a
licensed facility includes scaffolds, cranes, trucks and office furniture. Smaller pieces of
equipment and tools are used by workers and may be transported in and out of
restricted/impacted areas as part of the routine conduct of work in those areas.

Case-specific approvals. Any request to release solid material other than to these limited
dispositions or releases at higher radionuclide concentration levels would require case-specific
approval from NRC. For these requests, NRC would codify the process and the criteria for
licensees to seek case-specific approvals under a license amendment request. The licensee would
also be required to submit an environmental report on the proposed action. The proposed rule
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would identify the requirements that licensees need to observe in preparing and submitting such
requests. It is expected that such applications would address end-uses for limited types and
amounts of materials. For example, some types of structural steel could be reused for the
construction of a framework for warehouses. For soils, materials may be used as backfill or as
bedding in pipe trenches. For soil-like materials with cementitious properties, materials may be
used as an additive to concrete in industrial settings, such as building footings and foundations or
equipment pedestals. A licensee seeking a limited release for some restricted end use of material
would be required to request an exemption based on pathways, worker protection, future uses,
etc. A licensee could have to provide reasonable assurance that such materials are kept out of
disposition paths that are not allowed and could have to submit a dose assessment to NRC for a
case-specific disposition application.

The decision to include the disposal of soil under the case-specific component of the Alternative
reflects the results of analyses considering potential uses of released soil under varying
scenarios. The results indicate that under some conditions, soils initially intended for burial in a
RCRA D landfill could be diverted, at a point beyond the licensee's control, and used in other
purposes given that there is a demand for “clean fill” for use as backfill. The staff analysis
revealed that, at this time, there is not enough information to characterize how soils might be
used locally. For example, the analysis presented in NUREG-1725 (Human Interaction with
Reused Soil: An Information Search) and evaluation conducted in support of this GEIS, indicates
that there is much uncertainty in the potential volumes and types of soils that might be released
and how soils might be used once released. For instance, is the amount of soil a decisive factor
in dictating whether it would be used or disposed of locally? do USDA and State regulations
and restrictions impose limitations on the movement and use of soils? are there shipping cost
constraints that would favor disposal over use? are there factors that would lead licensees to
leave soil onsite instead of shipping it for disposal? Moreover, the engineering properties of
soils are expected to dictate where and under what conditions soils might be reused. For
example, the relative proportions of soil, gravel, sand, and other materials (e.g., concrete and
asphalt rubble) might restrict the use to very limited applications or dictate disposal. These
considerations could not be fully addressed in the staff analysis because of the lack of supporting
information. Given these uncertainties, the staff deemed it prudent to address the disposition of
soils on a case-specific basis, as is done under current practices.

Recordkeeping. As part of its proposed rule, the NRC would include a requirement for records
maintenance. These records would aid in allowing verification that the criterion has been met
and provide reasonable assurance that the material was delivered to one of the allowed
destinations. This recordkeeping could also provide the means to assess the effectiveness of this
rule by confirming material released and estimated doses that have occurred as a result.
Licensees would be required to maintain records indicating the nature of the material released
(i.e., type and quantity of solid material, and nuclides present and their concentrations) and its
destination (i.e., the landfill or specific end use shipped to, etc.).

Monitoring. All radioactive materials used, possessed, or stored onsite are required to be
periodically monitored and inventoried. The monitoring includes the conduct of external
radiation and surface contamination surveys. The inventory addresses quantities of radioactive
materials as to their physical and chemical forms, uses, and dispositions, including radioactive
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decay. These requirements are stated in 10 CFR Part 20 and as license conditions stipulated in
each license. Accordingly, the radiological status and locations of materials, before being
designated for release, fall under the full control of the radiation safety program of each licensee.
As a result no additional mitigation measures are anticipated as a result of implementing any of
the alternatives. The implementation of the rule will be monitored through inspections, similar to
those for releases to sewers.

In summary, the limited dispositions for each material are as follows:

» Concrete could be disposed in a RCRA Subtitle D landfill or recycled into roadbed material.
» Metals could be disposed in a RCRA Subtitle D landfill.

* Tools and equipment could be reused or disposed in a RCRA Subtitle D landfill.

» Trash could be disposed in a RCRA Subtitle D landfill.

» Disposition of soils, soil-like materials, or process materials would be case-specific.

» Any other disposition of these materials or disposition at higher radionuclide concentrations
would require case-specific approval by NRC.

2.5 ALTERNATIVES AND OPTIONS CONSIDERED BUT ELIMINATED FROM
DETAILED STUDY

One alternative (conditional use) and two dose options (both clearance standards) were
considered by NRC and eliminated from detailed study. These options are therefore not
analyzed in detail in this Draft GEIS. The following sections describe the reasons why they have
been eliminated from consideration.

2.5.1 Conditional Use

In this alternative, solid material would be released, but its further use would be restricted to
only certain authorized uses with limited potential for public exposure, such as use in controlled
environments. Examples might include industrial uses such as metals in bridges, sewer lines, or
industrial components, or concrete use in road fill. NRC regulations in 10 CFR Part 20 would be
amended to add a dose-based regulation for conditional use. The Conditional Use Alternative
would allow a greater amount of activity to be released than the amount that would be released
under the Limited Dispositions Alternative because the latter uses unrestricted release
radionuclide concentrations to establish the 1 mrem/yr dose limit and these are more
conservative.

Material from these authorized uses may ultimately be reused or recycled into products not
authorized under the Conditional Use Alternative. For this reason, the Conditional Use
Alternative was replaced with the more restrictive Limited Dispositions Alternative, which uses
radionuclide concentrations based on unrestricted release.
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2.5.2 American National Standards Institute/Health Physics Society Standard N13.12-
1999

In addition to the dose options being analyzed under the Unrestricted Release Alternative, the
1999 American National Standards Institute (ANSI)/Health Physics Society (HPS) Standard
N13.12 was also considered. The National Technology Transfer and Advancement Act of 1995
(NTTAA), Public Law 104-113, requires all Federal agencies and departments to use technical
standards developed or adopted by voluntary consensus standards bodies as a means to carry out
policy objectives or activities determined by the agencies and departments, except when
utilization of such standards “is inconsistent with applicable law or otherwise impractical.”

The ANSI standard presents screening clearance criteria for unrestricted release (clearance) of
solid materials based on an annual dose limit of 1 mrem. When justified on a case-by-case basis,
clearance could be permitted at higher dose levels when it can be assured that exposures to
multiple sources (including those that are beyond the scope of this standard) will be maintained
ALARA (as low as reasonably achievable) and will provide an adequate margin of safety below
the public dose limit of 1 mSv/yr (100 mrem/yr) TEDE. The standard excludes the release of
land and soils intended for agricultural purposes.

As identified by the National Academies, one problem with the standard is that the bases for the
screening clearance levels have not been fully documented. Moreover, the National Academies
note that the approach used in deriving the volumetric screening levels is based on a room
modeling scenario involving exposures only to external radiation, inhalation, and incidental
ingestion of dust containing radioactivity. The total duration of the exposures is assumed to be
only 500 hours, occurring over a brief time period. In evaluating case-specific applications, the
NRC would consider exposure scenarios and pathways that were not addressed by the standard.
Such differences make the use of the ANSI standard difficult to justify. Finally, the standard is
due for its first 5-year review cycle in 2004 and ANSI may decide to revise it in accommodating
comments from the National Academies and others. For these reasons, NRC believes that use of
the ANSI standard is impractical, and the ANSI standard was not included in the detailed
analysis.

2.5.3 European Commission Standard - Reports Nos. 89 and 122

An additional international standard considered by NRC as an option under the Unrestricted
Release Alternative was the European Commission’s (EC’s) clearance levels as described in
Radiation Protection Reports Nos. 89 and 122 (EC 2000a and 2000b). In these documents, there
are a range of assumptions used for converting the actual measured concentrations at the release
point to the dose received by various receptors. Appendix E provides a comparison between
NRC’s independent dose analysis (NUREG-1640), IAEA Safety Guide RS-G-1.7, and the EC
clearance levels. Using the more recently adopted IAEA safety guide instead of the EC
clearance levels would provide more consistency in international standards.
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26 SUMMARY COMPARISON OF PREDICTED ENVIRONMENTAL IMPACTS

NEPA regulations require a comparison of the environmental impacts of all of the alternatives, in
order to define the issues and provide a clear basis for choice among the various options. This
section presents a brief comparison of the environmental impacts of the alternatives, which are
compared in greater detail in Section 3.12. Table 2-1 provides a summary of the impacts.

Nuclear power plants would be disposing of material over the next 50 years. However, the time
period over which impacts are considered includes (1) the operational phase of reactors during
which some materials are expected to be released, (2) the post-shutdown and decommissioning
phase of reactors during which materials will be released as well, (3) and the post-
decommissioning time period after which materials that have been released are presumed to have
some long-term impacts on the public. The operational phase of reactors takes into account the
currently operating and shutdown reactors over the next 50 years. The post-decommissioning
phase considers impacts over the next 200 years, while the analysis notes that doses beyond 200
years and out to 1,000 years become vanishingly small and contribute very little to the total of
collective doses.

As discussed in Section 1.3, some environmental issues are not analyzed in detail in this Draft
GEIS because NRC does not anticipate impacts to these environmental resources. These
environmental resources and issues include soils, noise, ecological resources, socioeconomics,
historic and cultural resources, environmental justice, visual and scenic resources, and land use
(Table 2-1).

The impacts shown in Table 2-1 are defined in 10 CFR Part 51, Appendix B.

* “Small Impact” is defined as: “For the issue, environmental effects are not detectable or are
so minor that they will neither destabilize nor noticeably alter any important attribute of the
resource. For the purposes of assessing radiological impacts, the Commission has concluded
that those impacts that do not exceed permissible levels in the Commission's regulations are
considered small as the term is used in this table.” In addition, those environmental
resources or issues where there is no potential to cause impact are included under the term
“small impact.”

* “Moderate Impact” is defined as: “For the issue, environmental effects are sufficient to alter
noticeably, but not to destabilize, important attributes of the resource.”

» “Large Impact” is defined as: “For the issue, environmental effects are clearly noticeable and
are sufficient to destabilize important attributes of the resource.”

As described in Chapter 3, the following impacts were studied in detail: water quality,
transportation, air quality, waste management, and public and worker health and safety. The
impacts on water quality, air quality and public and worker health and safety would be small for
all alternatives. The transportation effects (which are based on statistical information on non-
radiological fatal traffic accidents) are highest for the LLW Disposal Alternative, because
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transport distances associated with this alternative are significantly higher for truck transport,
resulting in higher estimated fatal traffic accidents. The effects on waste management associated
with the LLW Disposal Alternative are considered large (more than four times the existing LLW
capacity at the Envirocare site under its current State licenses and permits). Under the other
alternatives, the amount of solid material that would be sent to a LLW facility is less than the
existing LLW disposal capacity.

Table 2-1 Comparison of Alternatives and Associated Impacts®

Alternatives

EPA/State-

Noactn  UTEUTES euaa  (LWOROS L
Disposal

Soils O O O O O
Noise O O O O O
Ecological Resources O O O O O
Socioeconomics O O O O O
Historic and Cultural O O O O O
Resources

Environmental Justice O O O O O
Visual and Scenic O O O O O
Resources

Land Use O O O O O
Water Quality O O O ©] O]
Transportation O O O Otod O
Air Quality O O O ©] O]
Waste Management ] O O o O
Public and Worker O O O O O
Health and Safety

Benefit or (Cost) 0 247 181 (1,404) 257

O Small Impact D Moderate Impact @ Large Impact

In analyzing the monetary costs and benefits associated with the alternatives, the No Action
Alternative is the baseline against which the other alternatives are compared. There are no
incremental costs or benefits for the No Action Alternative. For the Unrestricted Release and
EPA/State-Regulated Disposal Alternatives, the incremental costs and benefits are dependent on
the dose option selected. For both alternatives, benefits are associated with the 1 mrem/yr and
10 mrem/yr dose options, but costs are associated with the 0.03 mrem/yr and 0.1 mrem/yr dose
options. These costs are due to the fact that under these lower dose options, smaller amounts of
solid material are released, and larger amounts must be transported and disposed of in LLW
disposal sites. In Table 2-1, the benefit shown for these alternatives is for a dose limit of

1 mrem/yr. The highest incremental costs are associated with the LLW Disposal Alternative and

® The terms “small,” “moderate” and “large” impacts are discussed in Section 2.6.
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are estimated to exceed $1.4 billion, primarily from transportation and disposal operations. For
Limited Dispositions, with a dose criterion of 1 mrem/yr based on the IAEA standard, the benefit
would be $257 million.

2.7 PRELIMINARY RECOMMENDATIONS REGARDING THE PROPOSED
ACTION

The comparison of the alternatives is presented briefly in Section 2.6 and in detail in Section
3.12. After weighing the costs and benefits and comparing the impacts of the alternatives, the
NRC staff, in accordance with 10 CFR 51.71(e), sets forth their preliminary National
Environmental Policy Act (NEPA) recommendation regarding the proposed action. The NRC
staff recommends that the staff promulgate a regulation for limited dispositions. As discussed in
Section 2.4.5, solid material would be released, but NRC would allow only certain authorized
dispositions to limit the potential for public exposure. The only pre-authorized limited
dispositions considered under this alternative would be disposal of concrete, metal or trash in a
RCRA Subtitle D landfill, concrete use in road fill, and reuse of tools and equipment for its
original purpose. Licensees would need to demonstrate that releases would be below Part 20
radionuclide concentrations derived for a dose limit of 1 mrem/yr using the IAEA Safety Guide
RS-G-1.7 for unrestricted release. Any requests to release material other than to these limited
end uses or disposition at higher radionuclide concentrations would require case-specific
approval from NRC.

The NRC staff preliminarily concluded the overall benefits of the proposed rulemaking outweigh
the disadvantages based on consideration of the following:

» provide a risk-informed consistent criterion for controlling the disposition of solid materials,
» allow for a predictable regulatory process that is efficient and effective,

» set adose criterion well below levels established to ensure adequate protection of public and
safety and the environment,

» be consistent with international numeric guidelines,
» provide limited potential for public exposure,
» address public concerns with unrestricted release of solid materials into general commerce,

« address concerns from the steel and concrete industries that consumers could choose not to
purchase items made from materials recycled from licensed facilities,

» provide guidance on materials with surficial and volumetric residual radioactivity, and

» ensure less time and resources would be expended on case-specific applications.
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CHAPTER 3
AFFECTED ENVIRONMENT AND
ENVIRONMENTAL CONSEQUENCES

3.1 INTRODUCTION

Chapter 3 describes the affected environment that could be impacted by the implementation of
the Alternatives. The chapter also addresses the potential environmental consequences of the
Alternatives. Costs and benefits of the Alternatives are discussed in Chapter 4, Cost-Benefit
Analysis.

The affected environment of the Alternatives covers the entire United States and is not site
specific in nature. For that reason, several environmental resource topics are not analyzed in
detail in this Draft GEIS. These environmental topics include: soils, land use, socioeconomics,
environmental justice, historic and cultural resources, visual and scenic resources, and noise.

NRC does not anticipate construction activities that could have the potential to cause impacts to
these environmental resources. In the event that there are construction activities associated with
the disposition of solid material, any such construction activities would be subject to site-specific
NEPA analysis conducted on a case-by-case basis. The affected environment of the Alternatives
is limited to impacts associated with the transportation, recycling and disposal of solid materials
and reuse of equipment and tools in their originally intended form and function.

The affected environment of the Alternatives does not include any solid materials left on site at
licensee facilities after license termination. Solid materials remaining on site at facilities after
license termination are subject to existing NRC regulations that would not be affected by the
Proposed Action. When an NRC/Agreement State-licensed facility is decommissioned, the
licensee must decontaminate the facility site to at least the minimum prescribed criterion prior to
the NRC terminating the license (10 CFR Part 20 Subpart E). This limit pertains to both the
facilities” remaining intrinsic structures (e.g., buildings) and site (e.g., soil). The potential
impacts to the General Public, Non Licensed-Facility Workers, and Licensed-Facility Workers
during decommissioning have already been analyzed through the NRC rulemaking for license
termination.

The analysis of environmental consequences presented in this chapter evaluates the potential
direct, indirect, and cumulative impacts that could occur with implementation of the
Alternatives, including the No Action Alternative. As required by the Council on Environmental
Quality (CEQ) regulations, this chapter also includes analysis of the potential adverse impacts on
the environment associated with its short-term use and the potential adverse impacts on long-
term productivity. In addition, this chapter includes a discussion of the irreversible and
irretrievable commitment of resources associated with the Alternatives.

Figure 3-1 is a flowchart showing the disposition pathways for solid material under the

Alternatives. Appendix F includes a description of licensees and the amounts of material and
activity that could be released under each of the Alternatives.
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Figure 3-1 Disposition Pathways

Recycling includes all solid materials except trash,
except for the Limited Dispositions Alternative as
noted. Trash is not anticipated to be recycled or
reused under any Alternative.

EPA/State-Regulated Disposal includes landfill
disposal of all solid materials and also considers the
possibility of incineration of trash.

LLW would be generated and disposed of in LLW
disposal facilities under all Alternatives.
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3.2 HUMAN HEALTH AND SAFETY

The Affected Environment is defined for the purposes of the Human Health and Safety Impact
assessment as workers and the public potentially exposed to radiation dose from activities
associated with generation, handling, processing, disposition, transportation, and disposal of the
materials generated from licensed facilities under the Alternatives. Appendix G describes the
affected General Public groups and the affected Non-Licensed Facility Worker groups and the
radiological impact assessment methodology used for the collective dose assessment for the No
Action, Unrestricted Use, EPA/State-Regulated Disposal, and Limited Disposition Alternatives
for each solid material. This includes a description of the characteristics of each affected group
and the assumed dispositions of each solid material under each Alternative upon which the
collective dose assessment for each Alternative and solid material is based.

Occupational workers are defined in 10 CFR 20.1003 as only radiation workers, i.e., workers
that work at LLW disposal facilities. Non-radiation workers are defined in 10 CFR 20.1003 as
part of the public. For the purposes of the Draft GEIS, NRC has categorized potentially exposed
individuals as (1) “Workers at Licensed Facilities,” (2) “Workers at Non-licensed Facilities,” and
(3) “General Public,” as defined below. Affects on radiation workers (Workers at Licensed
Facilities), non-radiation workers (Workers at Non-licensed Facilities), and the General Public
are discussed in Section 3.2.3, 3.2.4, and 3.2.5 of the Draft GEIS.

Workers at Licensed Facilities - These workers are employed at NRC- or Agreement
State-licensed sites, including licensee facilities and LLW disposal facilities. Their duties may
involve exposure to radiation or to radioactive material which is potentially clearable. Doses to
these workers could occur from surveying and decontaminating potentially clearable materials at
licensed facilities or disposing of solid materials at licensed facilities.

Workers at Non-Licensed Facilities - These workers are members of the public who may
experience work-related exposure while handling or otherwise encountering released material at
their place of employment. Examples of these individuals include workers in scrap yards, iron
and steel mills, EPA/State-regulated landfills, and EPA/State-regulated incinerators; truck
drivers transporting released material; and building and road construction workers utilizing
released material or byproducts of processing released material. Truck drivers transporting LLW
to LLW disposal facilities are not workers situated at licensed facilities and are therefore
categorized for the purposes of the Draft GEIS as Non-Licensed Facility Workers.

General Public - These individuals are members of the public who may experience non-work
related exposures, i.e., exposures that occur outside their place of employment. For example, the
General Public could be exposed to released materials utilized in automobiles, roadbeds, and
buildings. Note that Workers are also members of the General Public when they are not working
at their place of employment.

This section assesses the potential radiation exposures of workers at licensed facilities and non-

licensed facilities, and the general public for each alternative. Detailed dose analyses were
performed for concrete, ferrous metal, and trash generated from licensee facilities. Non-radiation
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impacts are discussed in Sections 3.3 (Transportation), 3.4 (Water Resources), 3.5 (Air Quality),
and 3.6 (Ecological Impacts).

3.2.1 Background Radiation

Radiation is all around us, and it is naturally present in our environment. Consequently, life has
evolved in an environment which has significant levels of ionizing radiation. It comes from
outer space (cosmic), the ground (terrestrial), and even from within our own bodies. It is present
in the air we breathe, the food we eat, the water we drink, and in the construction materials used
to build our homes. Certain foods such as bananas and brazil nuts contain higher levels of
naturally-occurring radiation than other foods. Brick and stone homes have higher natural
radiation levels than homes made of other building materials such as wood. Furthermore, a lot
of our natural exposure is due to radon, a gas from the Earth's crust, that is present in the air we
breathe.

Background radiation is defined as radiation that comes from cosmic sources, naturally
occurring radioactive materials, including radon (except as a decay product of source or special
nuclear material) and global fallout as it exists in the environment from the testing of nuclear
explosive devices. Background radiation does not include radiation from source, byproduct, or
special nuclear materials regulated by the NRC. The typically quoted average individual
exposure from background (natural and artificial) radiation is 360 millirem (3.6 mSv) per year
(Table 3-1) (NCRP 1987a). Appendix E provides additional discussion of background radiation
data.

Levels of natural or background radiation can vary greatly from one location to the next. For
example, people residing in Colorado are exposed to more natural radiation than residents of the
east or west coasts because Colorado has more cosmic radiation at a higher altitude and more
terrestrial radiation from soils enriched in naturally occurring uranium. The average annual
radiation exposure from natural sources that every individual in the United States receives is
about 300 millirem (3 mSv) (Table 3-1). Radon gas accounts for two-thirds of this exposure,
while cosmic, terrestrial, and internal radiation account for the remainder. No adverse health
effects have been discerned from doses arising from these levels of natural radiation exposure
(NCRP 1987a).

Man-made sources of radiation from medical, commercial, and industrial activities contribute
another 60 mrem (0.6 mSv) to our annual radiation exposure. One of the largest of these sources
of exposure is medical x-rays. Diagnostic medical procedures account for about 40 mrem (0.4
mSv) each year. In addition, some consumer products such as tobacco, fertilizer, welding rods,
gas mantles, luminous watch dials, and smoke detectors contribute another 10 mrem (0.1 mSv)
to our annual radiation exposure (NCRP 1987b).

A typical breakdown between natural background radiation and artificial sources of radiation is
shown in Table 3-1. Natural radiation contributes about 82 percent of the annual dose to the
population while medical procedures contribute most of the remaining 18 percent. Both natural
radiation and artificial radiation affect people in the same way.

Do NoT CITE OR QUOTE — 3/9/05 3-4 Draft GEIS



e
PO N U WN R

=
N

13

Chapter 3: Affected Environment and Environmental Consequences

Table 3-1 Average Annual Effective Dose Equivalent of lonizing Radiations
to a Member of the U.S. Population

Effective dose equivalent

Source of Radiation mSv (mrem) Percent
Natural
Radon® 2 (200) 55
Cosmic 0.27 (27) 8
Terrestrial 0.28 (28) 8
Internal 0.39 (39) 11
Total natural® 3 (300) 82
Artificial
Medical
X-Ray Diagnosis 0.39 (39) 11
Nuclear Medicine 0.14 (14) 4
Consumer Products 0.1 (10) 3

Other

Occupational

less than 0.01 (less than 1)

less than 0.03

Nuclear Fuel Cycle less than 0.01 (less than 1) less than 0.03

Fallout less than 0.01 (less than 1) less than 0.03

Miscellaneous® less than 0.01 (less than 1) less than 0.03
Total artificial® 0.63 (63) 18
Total natural and artificial® 3.6 (360) 100

& Dose equivalent to bronchi from radon daughter products.

b Totals have been rounded and may not be numerically identical to the sum of the dose
values shown.

¢ From Department of Energy facilities, smelters, transportation, etc.

Source: NCRP, 1987a.

3.2.2 Dose Assessment

The dose-based standards considered in this Draft GEIS express doses to an individual on a
yearly basis, such as 1 mrem (0.01 mSv) per year. The dose modeling developed under
NUREG-1640 is discussed in Appendix E. The IAEA RS-G-1.7 (IAEA 2004) radionuclide
concentration levels are based on a dose of 1 mrem (0.01 mSv) per year. The differences
between the radionuclide concentration levels in RS-G-1.7 and the levels derived for a dose of 1
mrem/yr from the modeling studies in NUREG-1640 are generally considered to be minor by
modelers because of the uncertainties in making such estimates and taking into account, to the
extent practicable, variations in modeling complex industrial processes. In part, the uncertainty
and variability are attributed to differences in code models; scenarios and exposure pathways
describing industrial practices; model assumptions and parameters; differences in dose
coefficients between ICRP 26 and 60 (ICRP 1991) recommendations given their respective use
by the NRC and IAEA; methods in incorporating radon and its decay products; adjustments of
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IAEA clearance values with that of other exemptions to ensure compatibility; and the process
used in rounding off IAEA values to the nearest power of ten. For each given disposition of
released materials, this means that a dose of one mrem would be incurred annually by an
individual, ignoring radioactive decay, if the material continued to be released year after year.

The sum of all individual doses for a group of individuals or a population is called the collective
dose, which is expressed in person-rem or person-Sv. As a measure, collective dose provides a
way of comparing the impacts to population groups against various activities. The annual
background collective dose to the U.S. population due to natural sources of radiation and
radioactivity is estimated to be about 84 million person-rem (840,000 person-Sv), assuming an
annual average effective dose equivalent of 300 mrem (3 mSv). Appendix E presents a more
detailed discussion of the concept and its application, including the limitations in the application
of collective dose (Section E-I11). For example, at low individual doses, the uncertainty in
potential health risk includes the possibility of zero risk. Thus for populations where all
members receive low doses, collective dose provides a very uncertain measure of risk, and there
may be no significant impacts or risks to the population. However, NRC’s regulatory analysis
uses collective dose to a population because it enables a more direct comparison of the relative
impacts of the different alternatives.

The collective dose results are inclusive of all exposure pathways. (See the analytical methods
using the Monte Carlo technique and pathways described in Appendix D.) The collective dose
results are inclusive of the sum of all doses over all exposure pathways and times specified for
the analysis. Exposure pathways, dose receptors, and dose contributions are dynamic in that the
dominance of each varies as a function of time. At first, facility workers and truck drivers are the
first group to incur doses and later the dose contribution shifts to members of the general public.
The pathways include doses associated with external radiation, ingestion, and inhalation
exposures. The pathways can be further defined as whether they are workers or members of the
public. For workers and truck drivers, doses are associated, in decreasing order of contribution,
with the following exposure pathways: external radiation, inhalation, and incidental ingestion of
dust containing residual levels of radioactivity. The exposures and doses occurring early in the
front end of the process involve the release of materials (i.e., while materials are being generated
by licensed facilities, during transportation, and during end-use or disposal in landfills). During
transportation, members of the public are exposed to external radiation while vehicles are
traveling on roads. Once materials are no longer generated, there are no additional doses to
workers and dose contributions shift to the members of the public over a more protracted time.
At this point, doses to the public are associated with the movement of radioactive materials
through ground and surface water. The predominant exposure pathways, in decreasing order, are
the consumption of water and food crops irrigated with surface or ground water. In terms of
radionuclides contributing to doses, the following, in decreasing order of relative presence in the
mix, contribute to external radiation: Co-60, Cs-137, Co-58, and Cs-134. For worker exposures
associated with inhalation and incidental ingestion, the following radionuclides, in decreasing
order of the mix, contribute to internal doses: Co-60, Fe-55, Cs-137, Ni-63, Co-58, and Cs-134.
For members of the public where doses are associated with slow environmental transport,
radionuclides with long half-lives dominate - in decreasing order of the mix, they include Cs-
137, Ni-63, Sr-90, C-14, Pu-238, Pu-239, and 1-129.
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Although collective doses are used to compare the alternatives, the rule will be based on
individual risk. The individual would not receive a dose of more than a specified dose limit (e.g.
1 mrem/yr (0.01 mSv/yr)). If the individual dose limit is low, then the population is protected as
well since it is virtually impossible for everyone in any population group to receive the
maximum dose. In fact, the great majority of individuals in the population group considered in
the analysis are expected to receive doses that are a small fraction of the dose limit considered in
this Draft GEIS (1 mrem/yr). The collective dose analysis is summarized in Appendix D.

The majority of the mass, activity and collective dose associated with licensed facilities is
associated with solid materials released from commercial nuclear reactor licenses. For nuclear
power plants, the radionuclide profile and relative fraction of each are based on site
characterization results and selected low-level waste data. A single inventory was derived for all
reactors, both operating and shutdown. The radioactivity profile assumed the presence of 17
radionuclides, as beta and gamma emitters, and transuranics. The most predominant
radionuclides, comprising about 96% of expected residual radioactivity levels, are Mn-54, Co-58,
Co-60, Ni-63, Fe-55, Cs-134, and Cs-137. For these radionuclides, the radioactive half-lives
range from about 71 days to 100 years. The collective doses are based on the time period up to
the point when the currently operating reactors will be decommissioned. The collective dose
analysis considers the time period (50 years) during which solid materials will be generated and
200 years beyond in assessing long-term impacts. The analysis assumes that the decontamination
and decommissioning and remediation work of all commercial nuclear power reactors effectively
will be completed by 2050. The time period of this analysis is 250 years, which is the time when
potentially clearable materials from existing licensees would result in significant contribution to
collective dose. It should be noted that because most of the radioactivity is due to radionuclides
with half-lives measured in years (a fraction of a year to about 30 years) rather than in thousands
of years, the collective doses and impacts beyond 250 years become vanishingly small.

However, for the impacts associated with landfill disposals, the analysis was carried out to 1,000
years. In both cases, no specific distinction is made between the results associated with the 250
or 1,000-year analysis given that beyond 250 years, collective doses become negligible.

The collective dose analysis (SC&A 2003) considered Licensed Facility Workers involved in
surveying and decontamination at licensed facilities generating solid material and at LLW
disposal facility sites. The analysis considered the following scenarios for exposures to Non-
Licensed Facility Workers and the General Public (Figure 3-1):

» The collective dose from recycled concrete analyzed in this Draft GEIS results only from its
use for road bed construction. The selection of road bed construction as the single end use is
based on the fact that approximately 85 percent of road construction is recycled concrete
(Appendix G).

» The collective dose from ferrous metals is dominated by five scenarios depicting population

exposures to finished ferrous metal products. These five end use products are office
buildings, beds, automobiles, office furniture and home appliances.
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» The end use for trash was disposal at EPA/State-regulated disposal facilities. Most of the
trash from licensed facilities consists of items not likely to be reused (e.g., rubber gloves).
Even if there were some recycling of this trash, its amount, compared to the much larger
volumes of other materials intended for recycle would be insignificant in terms of collective
dose. Also, current practice for trash from restricted/impacted areas at licensed facilities is
that various trash items are mixed together and sent for disposal, not reuse or recycle.

* Inventory information on other metals, besides ferrous metal, indicated these were primarily
copper or aluminum, and there is a small amount of these materials generated as compared to
ferrous metal. The results of a screening analysis indicated that collective doses for copper
and aluminum are about one to two orders of magnitude lower than that of ferrous metals.

» The disposition for all materials could be LLW disposal.
» Collective doses were calculated for reuse of small and large pieces of equipment.
3.2.3 Licensed Facility Workers

This section describes the affected environment and environmental consequences associated with
the Alternatives for Licensed Facility Workers.

3.2.3.1 Affected Environment

The affected environment with respect to Licensed Facility Worker collective dose includes
survey workers and decontamination workers at licensed facilities generating solid material, and
LLW disposal facility workers. Licensed Facility Worker activities contributing to collective
dose include activities associated with surveying and decontaminating solid materials at licensed
facilities and disposing of LLW at LLW disposal facility sites. Other solid material handling
activities conducted at licensee facility sites, including management of solid material storage
piles and loading of solid materials for transport to recycling or disposal facilities are assumed to
be conducted by Licensed Facility Workers. Truck drivers within the impacted area during
handling and loading operations would be considered Non-Licensed Facility Workers.

Activities conducted by Licensed Facility Workers in surveying and decontaminating the solid
materials generated at licensed facilities are anticipated to be similar for all Alternatives.
Licensed Facility Workers at LLW disposal facilities disposing of solid material as LLW are
anticipated to be similar for all Alternatives. Therefore the affected environment for Licensed
Facility Workers is similar for all Alternatives. These activities are described in this section and
discussed in more detail in Appendix D.

Survey Workers

Survey workers are workers at licensed facilities who conduct radiation surveys of solid materials
to assess their radiological characteristics. It is assumed for the purposes of the Draft GEIS that
survey workers would conduct surveys specifically to characterize the solid materials in support
of implementation of the proposed rule for the release of solid materials. Surveys of material
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expected to result in doses to members of the public ranging from 10 mrem/yr (0.1 mSv/yr) to 25
mrem/yr (0.25 mSv/yr) would be addressed as part of decommissioning activities under an NRC-
approved license termination plan. Surveys conducted by survey workers in support of the
decommissioning activities of licensed facilities for LLW disposal and to demonstrate
compliance with the License Termination Rule, and that are not directly related to the release of
solid materials, are not within the scope of the Proposed Action.

Decontamination Workers

Decontamination workers are workers at licensed facilities who decontaminate solid materials,
mostly ferrous metal, to reduce the level of radioactivity of the solid materials. It is assumed for
the purposes of the Draft GEIS that decontamination workers would conduct such activities
specifically to decontaminate the solid materials in support of implementation of the proposed
rule for release of solid materials. Decontamination activities conducted by workers in support
of the decommissioning of licensed facilities and that are not related to the release of solid
materials are not within the scope of the Proposed Action.

It is assumed that the Proposed Action would only apply to materials considered to be relatively
free of both internal and external surface or volumetric contamination and with residual
radioactivity levels close to or below the release criteria. In other words, the provisions of a
proposed rule are not expected to change licensee practices in identifying and segregating
materials with contamination levels that may warrant decontamination or disposal as LLW.
Moreover, it is assumed that if decontamination were considered as a precursor to compliance
with a proposed rule, the initial contamination levels would need to be such that release criteria
could be readily achieved given the selection of an appropriate decontamination method. This
recognizes that if contamination levels were too high and the decontamination factor were too
low, it would be a futile exercise to spend time and resources on decontamination. In such a
situation, disposal as LLW would be the most cost-effective course of action. The proposed
action is not expected to impact this decision process, nor affect the related economic factors.

LLW Disposal Facility Workers

Under each alternative, different amounts of solid material would be disposed of as LLW at a
LLW disposal facility. The quantity of solid material that would be disposed as LLW depends
upon the Alternative and dose option selected and affects the collective dose to workers at these
facilities.

The decision to dispose of useful material and equipment as LLW is driven by operational and
economic considerations, taking into account replacement costs versus cost of repairs, lead time
in procuring new equipment, amortization, and cost of money. These factors are expected to be
different among facilities. The proposed action is not expected to impact this decision process,
nor affect such economic factors.
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3.2.3.2 Environmental Consequences

This section describes the environmental consequences associated with the Alternatives for
Licensed Facility Workers. Environmental consequences are presented in terms of collective
dose, in units of person-rem, for each alternative.

The collective doses to survey workers and decontamination workers at licensed facilities are
assumed not to vary among the Alternatives and their associated dose options since all solid
materials would be surveyed under each Alternative. However, it may be the case that for the
0.03 mrem/yr dose option for some of the Alternatives that the number of labor hours required to
survey the material would be higher because the survey would be more difficult for the workers
to conduct. Note that surveying materials at an actual “zero above background” dose option
would not be feasible, because radiation survey equipment would be incapable of distinguishing
the radiation content of the materials generated from ambient “background” radiation. Only
sample collection followed by laboratory analysis are feasible, but at a much greater cost.

This analysis assumes that decontamination workers would decontaminate some of the ferrous
metal generated from commercial nuclear reactor facilities in order to reduce the radionuclide
concentration of the ferrous metal to below the dose option for the No Action, Unrestricted
Release, EPA/State-Regulated Disposal and Limited Dispositions Alternatives. The analysis
also assumed that some metals generated by commercial nuclear reactors would be
decontaminated under all of the alternatives and over all dose options. The analysis assumed a
representative decontamination factor of 15, with a range of 10 to 100 based on industry data.
The resulting amount of steel is estimated to be about 40 tons per year per reactor and a total of
4,200 tons as additional material available for release. NRC has assumed that trash and concrete
would not be decontaminated because it is not economical to do so.

Because the estimate of collective dose to decontamination workers is based on the
decontamination of a fixed percentage of the ferrous metal generated, the collective dose to
decontamination workers is assumed not to vary by Alternative. However, it may be the case for
the 0.03 mrem/yr and 0.1 mrem/yr dose options for the Unrestricted Release Alternative and
EPA/State-Regulated Disposal Alternative that decontamination of ferrous metals may not be
feasible, based on economic considerations alone.

The collective doses are estimated to be about 290 person-rem (2.99 person-sievert) for survey
workers and 308 person-rem (3.08 person-sievert) for decontamination workers for all dose
options (Appendix D).

Under all the alternatives, solid material generated from licensed facilities that is within the
scope of the alternatives but that does not meet the radiological criteria for release would be
transported to a LLW disposal facility. Truck drivers transporting the solid material to the LLW
disposal facility are classified as Non-Licensed Facility Workers. LLW disposal facility workers
are classified as Licensed Facility Workers. The collective dose to workers at LLW disposal
facilities does not vary significantly among the Alternatives and their associated dose options.
The collective dose to LLW disposal facility workers for the Unrestricted Release Alternative
and EPA/State-Regulated Disposal Alternative is 28 person-rem (0.28 person-sievert) for the 10
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mrem/yr dose option and 35 person-rem (0.35 person-sievert) for the 0.03 mrem/yr dose option.
The collective dose to LLW disposal facility workers is 34 person-rem (0.34 person-sievert) for
the No Action Alternative and LLW Disposal Alternative (SC&A 2003).

3.2.3.2.1 No Action Alternative

Survey Workers

The estimate of collective dose to survey workers for the No Action Alternative is based on
surveying all of the potentially clearable solid material. The collective dose to Licensed Facility
Workers for surveying the entire inventory of ferrous metal, trash, and concrete generated from
commercial nuclear reactor facilities would be about 290 person-rem (2.9 person-sievert), as
shown in Table 3-2. The collective dose is dominated by the surveying of trash. This is because
of the relatively low mass to surface area ratio of trash as compared to concrete and ferrous
metal, which results in relatively large surface areas of trash to be surveyed compared to concrete
and ferrous metal, and this increases the number of labor hours needed to conduct the surveys.

Table 3-2 No Action Alternative - Licensed Facility Worker Collective Dose from
Surveying Materials Generated from Commercial Nuclear Reactor Facilities

Material Exrzl?eslir/ﬁlsate Total Labor Hours C(Ig(lelfsc;in\/jel?rt]))sle
Trash 1.0E-04 27,400,000 274
Concrete and Ferrous Metal 5.0E-06 3,000,000 15
Total 31,400,000 289

1 Source: SC&A 2003, Table 7.3.

Decontamination Workers

The collective dose to decontamination workers is estimated to be approximately 308 person-
rem (3.08 person-sievert), as shown in Table 3-3.

Table 3-3 No Action Alternative - Licensed Facility Worker Collective
Dose from Decontaminating Materials Generated
from Commercial Nuclear Reactor Facilities
(person-rem)

Operating Ferrous D&D Ferrous

Concrete Trash Total
metal metal

Collective Dose 77 231 not applicable not applicable 308

Source: SC&A 2003, Table 7.4.

LLW Disposal Facility Workers

Table 3-4 summarizes the collective dose to LLW disposal facility workers that would result
from disposal of solid materials in LLW disposal facilities under the No Action Alternative.
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Table 3-4 No Action Alternative - Licensed Facility Worker Collective Dose
at LLW Disposal Facilities from Materials Generated
from Commercial Nuclear Reactor Facilities

Total . L . .
Radioactivity Ra_d loactivity Radioactivity Collective Dose
in LLW Released
Generated - . (person-rem)
. (Ci) (Ci)
(Ci)
2,951 2,947 4 34

Source: SC&A 2003, Tables 8.6 and 8.7.
3.2.3.2.2 Unrestricted Release Alternative

The collective dose to survey workers and decontamination workers, for the Unrestricted
Release Alternative is estimated to be 289 person-rem (2.89 person-sievert) for survey workers
and 308 person-rem (3.08 person-sievert) for decontamination workers.

The collective dose to workers at LLW disposal facilities does not vary significantly among the
dose options for the Unrestricted Release Alternative, as shown in Table 3-5. The total
radioactivity generated is 2,951 Ci, as shown in Table 3-4. The collective dose to LLW disposal
facility workers for the Unrestricted Release Alternative ranges from 28 person-rem (0.28
person-sievert) for the 10 mrem/yr dose option to 34 person-rem (0.34 person-sievert) for the
other dose options.

Table 3-5 Unrestricted Release Alternative - Licensed Facility Worker Collective Dose
at LLW Disposal Facilities from Materials Generated from
Commercial Nuclear Reactor Facilities

Radioactivity Radioactivity Collective Dose
Dose Option in LLW Released (person-rem)
(Ci) (Ci) P
10 mrem/yr 2,413 538 28
1 mrem/yr 2,910 41 34
0.1 mrem/yr 2,948 3 34
0.03 mrem/yr 2,950 1 34

Source: SC&A 2003, Table 8.7.
3.2.3.2.3 EPA/State-Regulated Disposal Alternative
The collective dose to survey workers and decontamination workers for the EPA/State-Regulated

Disposal alternative is estimated to be 289 person-rem (2.89 person-sievert) for survey workers
and 308 person-rem (3.08 person-sievert) for decontamination workers.
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The collective dose to workers at LLW disposal facilities does not vary significantly among the
dose options for the EPA/State-Regulated Disposal Alternative, as shown in Table 3-6. The
collective dose to LLW disposal facility workers for the EPA/State-Regulated Disposal
Alternative ranges from 28 person-rem (0.28 person-sievert) for the 10 mrem/yr dose option to
34 person-rem (0.34 person-sievert) for the other dose options.

Table 3-6 EPA/State-Regulated Disposal Alternative - Licensed Facility Worker
Collective Dose at LLW Disposal Facilities from
Materials Generated from Commercial Nuclear Reactor Facilities

Radioactivity Radioactivity Collective Dose
Dose Option in LLW Released (Ci) (person-rem)
(Ci) to Landfills P
10 mrem/yr 2,402 549 28
1 mrem/yr 2,906 45 34
0.1 mrem/yr 2,946 5 34
0.03 mrem/yr 2,950 1 34

Source: SC&A 2003, Table 8.7.
3.2.3.2.4 Low-Level Waste Disposal Alternative

Under this Alternative, all the potentially clearable solid material would be disposed in LLW
facilities. The collective dose to survey workers is estimated to be 289 person-rem (2.89 person-
sievert). No decontamination is assumed for this Alternative. The collective dose to LLW
disposal facility workers, as shown in Table 3-7, is 34 person-rem (0.34 person-sievert).

Table 3-7 Low-Level Waste Disposal Alternative - Licensed Facility Worker
Collective Dose at LLW Disposal Facilities from Materials
Generated from Commercial Nuclear Power Reactors

Total . L . .
Radioactivity Ra_d loactivity Radioactivity Collective Dose
in LLW Released
Generated - . (person-rem)
. (Ci) (Ci)
(Ci)
2,951 2,951 None 34

Source: SC&A 2003, Table 8.7.
3.2.3.2.5 Limited Dispositions Alternative

The environmental consequences for Workers at Licensed Facilities would be the same for the
Limited Dispositions Alternative as for the No Action, Unrestricted Release and EPA/State-
Regulated Disposal Alternatives described above. Solid material generated from licensed
facilities under the Limited Dispositions Alternative would be subject to similar activities
conducted by survey workers and decontamination workers as under the other Alternatives,
resulting in similar collective doses to survey workers and decontamination workers. Solid
materials not meeting the requirements under the Limited Dispositions Alternative would be
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disposed of in LLW disposal facilities, resulting in collective dose to LLW disposal facility
workers. As shown above, the collective dose to LLW disposal facility workers does not vary
significantly by Alternative, ranging from approximately 28 person-rem (0.28 person-sievert) to
34 person-rem (0.34 person-sievert). The collective dose to LLW disposal facility workers
associated with the Limited Dispositions Alternative would be within the range of that for the
other Alternatives.

3.2.3.2.6 Summary
Table 3-8 summarizes the collective dose for Licensed Facility workers for each of the
alternatives. This table is derived from Tables 3-2 to 3-7 of this report. The total collective dose

ranges from 323 person-rem (3.23 person-sievert) to 665 person-rem (6.65 person-sievert).

Table 3-8 Summary of Licensed Facility Worker
Collective Dose Results (person-rem)

Collective Dose

Alternative Survey  Decontamination Workersat LLW -,
Workers Workers Disposal Facilities
No Action 289 308 34 631
Unrestricted Release 289 308 28 -34 625 - 631
EPA/State-Regulated Disposal 289 308 28-34 625 - 631
LLW Disposal 289 0 34 323
Limited Dispositions 289 308 34 631

3.2.4 Non-Licensed Facility Workers and the General Public

This section describes the affected environment and environmental consequences associated with
the Alternatives for Non-Licensed Facility Workers and the General Public.

3.2.4.1 Affected Environment

This section describes the affected environment associated with the Alternatives for Non-
Licensed Facility Workers and the General Public.

Non-Licensed Facility Workers

The affected environment for Non-Licensed Facility Workers for the No Action and Unrestricted
Release Alternatives includes truck drivers transporting solid materials to recycling facilities and
transporting products and byproducts from recycling facilities, and also includes workers at the
recycling facilities. The categories of activities for affected Non-Licensed Facility Workers are:

» Material processing, including processes for recycling of materials into finished commodities
and end use products;
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» Materials disposition, including the installation of finished commodities (e.g., recycled
concrete road building material) and end use products (e.g., metal products made from
recycled ferrous metal);

» Byproducts disposition, including the application of products (e.g., furnace slag concrete)
produced from byproducts of materials recycling processes;

* Waste disposal, including disposal of wastes (e.g., foundry dust) produced by materials
recycling processes;

» Transportation, including transportation of generated materials, finished commodities and
end use products made from recycled materials, and byproducts and wastes generated from
materials processing activities.

The affected environment for all the Alternatives except the LLW Disposal Alternative includes
truck drivers transporting solid material from licensed facilities to EPA/State-Regulated disposal
facilities and workers at the EPA/State-Regulated disposal facilities, including EPA/State-
Regulated landfills and incinerators.

The only Non Licensed-Facility Workers involved in the LLW Disposal Alternative are truck
drivers or railroad workers transporting the LLW to the licensed disposal facility. The workers
involved in surveying the LLW at the licensee facilities are categorized as Licensed-Facility
Workers, and the workers involved in disposing of the LLW at licensed disposal facilities are
also categorized as Licensed-Facility Workers.

Under the Limited Dispositions Alternative, the affected environment for concrete would be
similar to that for the Unrestricted Release Alternative, which assumes recycling of concrete into
road bed material. The affected environment for solid materials that would be disposed of in
EPA/State-Regulated disposal facilities would be similar to that for the EPA/State-Regulated
Disposal Alternative. The affected environment for reuse of equipment would be similar to that
for the No Action and Unrestricted Release Alternatives for the reuse of furniture in office
buildings and reuse of tools and other equipment in other workplace settings. The affected
environment for equipment reuse would also include truck drivers driving trucks formerly used
at licensed facilities.

General Public

The affected environment for the General Public for the No Action and Unrestricted Release
Alternatives includes those individuals located in the vicinity of recycling facilities and along
material transportation routes, and in locations where products produced from recycled materials
are used. Products produced from recycled materials could be transported and utilized anywhere
in the United States, and therefore the affected environment for the General Public for the No
Action and Unrestricted Release Alternatives may encompass locations throughout the country.

Activities potentially contributing to General Public collective dose for the No Action
Alternative and Unrestricted Release Alternatives are:
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» Materials disposition, including direct radiation exposure from use of finished commodities
(e.g., recycled concrete as road building material) and end use products (e.g., metal products
made from recycled ferrous metal);

» Residuals disposition, including direct radiation exposure from the disposition of products
(e.g., furnace slag concrete) produced from byproducts of materials recycling processes;

» Waste disposal, including ground-water discharges from disposal of wastes (e.g., concrete
dust) produced by materials recycling processes; and

» Transportation of solid materials to recycling facilities and transportation of commodities
from recycling facilities, including direct radiation exposure to finished commodities and end
use products made of recycled solid materials, and byproducts and wastes generated from
materials processing activities.

Under the No Action and Unrestricted Release Alternatives some material generated from
licensed facilities would be disposed of as LLW, and byproducts from recycling activities would
be disposed of in EPA/State-Regulated disposal facilities. Therefore the affected environment
for the No Action and Unrestricted Release Alternatives also includes the General Public located
in the vicinity of LLW disposal facilities and EPA/State-Regulated disposal facilities.

Under the EPA/State-Regulated Disposal Alternative some material generated from licensed
facilities and covered under the Proposed Action would be disposed of as LLW. Therefore the
affected environment for the EPA/State-Regulated Disposal Alternative also includes individuals
located in the vicinity of LLW disposal facilities and along transportation routes.

Activities potentially contributing to radiation exposure to the General Public for the EPA/State-
Regulated Disposal Alternative are:

* Transportation of solid materials for EPA/State-regulated disposal;
» Material disposal in EPA/State-regulated Subtitle D landfills;

» Trash disposal in EPA/State-regulated incinerators; and

» Landfill disposal of ash generated from trash incineration.

The affected environment for the General Public under the Limited Dispositions Alternative
would be similar to that for the No Action, Unrestricted Release, EPA/State-Regulated Disposal,
and LLW Disposal alternatives.

3.2.4.2 Environmental Consequences

This section describes the environmental consequences for Non-Licensed Facility Workers and

the General Public associated with each Alternative. Environmental consequences are presented
in terms of collective dose, in units of person-rem, for each Alternative.
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3.2.4.2.1 No Action Alternative

This section summarizes the collective dose to Non-Licensed Facility Workers and the General
Public for the No Action Alternative. A screening analysis conducted for the No Action
Alternative and Unrestricted Release Alternatives indicates that the collective dose to Non-
Licensed Facility Workers is negligible as compared to the collective dose to the General Public
for the No Action Alternative. Therefore, quantitative collective dose results presented in this
section for the No Action Alternative are primarily collective dose to the General Public.

Non-Licensed Facility Workers Collective Dose

A screening analysis was conducted (SC&A 2003) to illustrate the relative collective dose
associated with the various activities conducted by Non-Licensed Facility Workers and the
General Public for recycling of ferrous metal and concrete. The screening analysis is based on an
evaluation of the collective dose experienced in the first year the solid material is released. The
analysis indicates that the collective dose from recycling ferrous metal is dominated by five end
use products manufactured from recycled ferrous metal: office buildings (i.e., structural ferrous
metal); beds; automobiles; office furniture; and home appliances, all of which contribute to
collective dose to the General Public. These five end use products manufactured from recycled
ferrous metal and their associated collective dose to the General Public represent 99.8 percent of
the total combined collective dose to the General Public and Non-Licensed Facility Workers.
The collective dose to Non-Licensed Facility Workers involved in activities for recycling ferrous
metal under the No Action and Unrestricted Release Alternatives represents less than 0.2 percent
of the total collective dose. Thus the collective dose for ferrous metal for the No Action and
Unrestricted Release Alternatives is dominated by the collective dose to the General Public.

The only end use of recycled concrete analyzed in the Draft GEIS is its use for roadbed
construction (Appendix G). The amount of concrete dust that can become airborne depends
mainly on its moisture content, physical properties, and engineered measures used to minimize
such releases. The analysis assumed that the amounts of materials released via fugitive
emissions are small, such releases are short-lived in duration, and long-term exposures associated
with end uses are dominant in terms of collective doses. The collective dose from recycling of
concrete is dominated by the collective dose to the General Public associated with this single
disposition of recycled concrete: driving on roads built using recycled concrete. The collective
dose to Non-Licensed Facility Workers involved in recycling concrete under the No Action
Alternative represents less than 10 percent of the total first year collective dose. These Non-
Licensed Facility Worker activities include transporting the concrete rubble, processing concrete
rubble into road bed material, and building the road. More than 90 percent of the collective dose
for concrete for the No Action and Unrestricted Release Alternatives is represented by collective
dose to the General Public.

The use of concrete rubble is limited because reclaimed concrete is not pure Portland concrete,
but rather a mixture of concrete, soil, some amounts of bituminous concrete, and other small size
debris generated during demolition. The use of concrete with more than 15 percent reclaimed
concrete has lead to problems in meeting material quality specifications, resulting in its difficult
use and workability. Besides road construction, reclaimed concrete is being used in bulk fill
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applications on land and water, as riprap for shoreline protection, as trench backfill, as a mix in
asphaltic concrete, and in revetments for fieldwork and mining. It is expected that such uses
would result in much lower exposures and collective doses as compared to the construction and
use of road bed made with reclaimed concrete.

General Public Collective Dose

Table 3-9 shows the collective dose to the General Public for the No Action Alternative. The
total collective dose for the No Action Alternative is 3,996 person-rem (39.9 person-sievert). The
collective dose is dominated by exposure of the General Public to products made from recycled
ferrous metal. The primary exposure pathway for ferrous metal is external exposure (direct
radiation) to products made from recycled ferrous metal, such as automobiles and appliances.
Because Co-60 (with a 5-year half-life) is the primary radionuclide from the ferrous metal that
partitions to the recycled metal (as opposed to partitioning to the furnace dust), the radiation
exposure to the General Public rapidly decreases after the end of the period when there would be
no additional nuclear reactors being decommissioned and when there would be no additional
ferrous metal being generated from reactor decommissioning to be made into products. The
other primary radionuclide considered in the collective dose assessment for the No Action
Alternative, Cs-137, partitions primarily to the furnace dust at the mill. For the purposes of the
collective dose assessment, the furnace dust is assumed to be disposed of in an EPA/State-
Regulated landfill. Exposure pathways associated with landfill disposal of furnace dust include
ground water and surface water discharges from the landfill and subsequent exposure of the
General Public through drinking water and food ingestion, and direct radiation exposure of Non-
Licensed Facility Workers (e.g., landfill workers, truck drivers) encountering the furnace dust.
However, as discussed above, the collective dose to Non-Licensed Facility Workers from ferrous
metal recycling is negligible as compared to the collective dose to the General Public.

Table 3-9 No Action Alternative - General Public Collective Dose for Materials
Released from Commercial Nuclear Reactor Facilities
(person-rem)*

Ferrous
Metal

3,920 3.91 0.006 72 3,996

Concrete Trash Equipment Reuse All Materials

! Source: SC&A 2003, Table 10.8.

Equipment Reuse

Table 3-10 describes the mean collective dose values to the General Public associated with the
reuse of both large and small pieces of equipment for the Alternatives. The collective dose
associated with equipment reuse for the No Action Alternative is 72 person-rem (0.72 person-
sievert). The analysis of collective dose for equipment reuse is described in Section 12 of
Appendix D.
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Table 3-10 General Public Collective Doses Associated with Reuse of Large and Small
Equipment from Commercial Nuclear Power Reactors

Collective Dose Collective Dose Total Collective Dose
Dose Option (person-rem) (person-rem) (person-rem)
Small Equipment  Large Equipment  for Equipment Reuse

Unrestricted Release Alternative

RS-G-1.7 5 56 61
10 mrem/yr 160 150 310
1 mrem/yr 16 15 31
0.1 mrem/yr 2 2 4

0.03 mrem/yr <1 <1 <1
No Action Alternative 6 66 72

Note: Mean profile taken from Appendix D, Section 12 of this GEIS.
The IAEA volumetric criteria were converted to surficial limits using a mass-to-surface
ratio of 5 g/cm?, assuming that equipment consist of ferrous metals.

Collective doses to the General Public associated with the reuse of equipment were evaluated for
two categories of equipment, large and small. The approach used in estimating collective doses
relies on a scoping analysis because practices associated with the reuse of equipment are known
to be highly variable. For example, it is known that different types of equipment and tools are
used in radiologically controlled areas and later taken out of those areas. The type of equipment
that could be potentially cleared from licensed facilities for reuse in an environment free of
radiological controls ranges from small items, such as hand tools, to very large ones, such as
mechanized equipment and industrial vehicles. The following are examples of potentially
reusable equipment, tools, and miscellaneous items:

small hand tools (wrenches, screw drivers, etc.) and power tools (drills, saws, etc.)
electrical equipment, such as control panels, motors, pumps, and generators

office furniture (desks, chairs, filing cabinets, etc.) and office equipment (copiers, computers,
printers, fax machines, etc.)

construction equipment, such as scaffolding, noise or dust-control barriers, wheelbarrows,
etc.

mechanized equipment, such as trucks, backhoes, bulldozers, and other vehicles
materials and supplies for use in their original forms, but taken out as excess, such as piping,

tubing, electrical wiring, floor covering, ductwork, sheet metal, pipe hangers, light fixtures,
wall board, and sheet glass.

Table 3-10 describes the mean collective dose values to the General Public associated with the
reuse of both large and small pieces of equipment.
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3.2.4.2.2 Unrestricted Release Alternative

Non-Licensed Facility Workers and General Public

The screening analysis conducted for the collective dose to Non-Licensed Facility Workers for
the No Action Alternative also applies to the Unrestricted Release Alternative as the same
disposition of solid materials is assumed for both Alternatives in the screening analysis. The
analysis indicates that the collective dose to Non-Licensed Facility Workers is negligible as
compared to the collective dose to the General Public. Therefore, quantitative collective dose
results are not presented separately for Non-Licensed Facility Workers for the Unrestricted
Release Alternative.

Material-Specific and Material-Independent Collective Doses

Material-specific dose factors are developed for each radionuclide and each type of material.
For example, the analysis for Co-60 in ferrous metal uses the dose factor for the scrap yard
worker since it is the most limiting of all ferrous metal related scenarios that were evaluated
(these scenarios include handling and processing, transportation, and product use). On the other
hand, the material-independent dose factors consider the most conservative dose factor for each
radionuclide, regardless of the type of material. For example, the presence of Co-60 in concrete
(used in road building) results in the most limiting dose factor as compared to the presence of
Co-60 in ferrous metal. More details can be found in Appendix D of the Draft GEIS for both
cases - material-specific results (Case A) and material-independent results (Case B) (see Tables
D-1 to D-3).

General Public Collective Dose

Table 3-11 shows the collective dose for the Unrestricted Release Alternative for concrete,
ferrous metal, and trash for material specific and material independent dose factors. The
collective dose is dominated by the exposure of the General Public to end-use products made
from recycled ferrous metal. The primary exposure pathway for ferrous metal is external
exposure (direct radiation) to products made from recycled ferrous metal. The total collective
dose for concrete, ferrous metal, and trash ranges from 208 person-rem (2.08 person-sievert) for
the 0.03 mrem/year dose option to 28,430 person-rem (284 person-sievert) for the 10 mrem/year
dose option. Note that Table 3-11 presents collective dose results for material independent and
material-specific cases, whereas Table 3-10 does not.

The collective dose for the RS-G-1.7 dose option is twice that of the 1 mrem/year dose option

because the amount of activity anticipated to be released for this dose option is approximately
twice that of the 1 mrem/year dose option, as shown in Table 3-11 (see Appendix D, Section 11).
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Table 3-11 Unrestricted Release Alternative - General Public
Mean Collective Dose Results (person-rem)*

Solid Dose Option

Material 0.03 mrem/yr 0.1 mrem/yr 1mrem/yr 10 mrem/yr RS-G-1.7
Unrestricted Release/ Material Specific
Ferrous Metal 205 881 6,380 28,400 NA
Concrete 3 7 24 28 NA
Trash <1 <1 <1 2 NA
TOTAL 208 887 6,404 28,430 NA
Unrestricted Release/Material Independent?
Ferrous Metal 19 107 1,660 9,650 3,320
Concrete 3 7 24 28 48
Trash <1 <1 <1 <1 <1
TOTAL 22 114 1,684 9,680 3,370

! Source: SC&A 2003, Table 10.8.
2 For RS-G-1.7 results, see Appendix D, Section 11 of this report.

Inventory information on other metals, besides ferrous metal, indicated these were primarily
copper or aluminum, and present in insignificant amounts as compared to ferrous metals.
NUREG-1640 considers dose factors for both copper and aluminum for individual dose
estimating purposes. However, regarding collective dose, the results were developed for ferrous
metal and the small amounts of copper and aluminum inventory were evaluated using a
screening analysis for the collective dose associated with the unrestricted release (recycling) of
aluminum and copper generated from licensed facilities. A detailed collective dose assessment
was not performed for aluminum and copper because of the small amount of these materials
generated as compared to ferrous metal. The results indicate that collective doses for copper and
aluminum are about one to two orders of magnitude lower than that of ferrous metal for all
alternatives.

Table 3-10 describes the mean collective dose values to the General Public associated with the
reuse of both large and small pieces of equipment for the Alternatives. The collective dose
associated with equipment reuse for the Unrestricted Use Alternative is 61 person-rem.

3.2.4.2.3 EPA/State-Regulated Disposal Alternative

The collective dose to the Non-Licensed Facility Workers and the General Public for the
EPA/State-Regulated Disposal Alternative is estimated for two scenarios, one assuming that the
trash generated from licensed facilities is disposed of in EPA/State-Regulated landfills and one
assuming that the trash generated from licensed facilities is disposed of in an EPA/State-
Regulated incinerator, with subsequent disposal of the incinerator ash in an EPA/State-Regulated
landfill. Concrete and metal solid materials are assumed not to be incinerated. Table 3-12
provides a summary of collective dose to Non-Licensed Facility Workers and the General Public
for the EPA/State-Regulated Disposal Alternative for the trash landfill disposal and trash
incineration disposal scenarios. The total collective dose for the EPA/State-Regulated Disposal
Alternative without trash incineration ranges from 0.11 person-rem (0.0011 person-sievert) for
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Table 3-12 EPA/State Regulated Disposal Alternative - General Public Mean
Collective Dose Results (person-rem)

. . Dose Option
Solid Material

0.03 mrem/yr 0.1 mrem/yr 1 mrem/yr 10 mrem/yr RS-G-1.7

EPA/State-Regulated Landfill

Ferrous Metal <1 <1 1 5 NA
Concrete <1 <1 <1 <1 NA
Trash 0 <1 <1 2 NA
TOTAL <1 <1 2 6 NA
EPA/State-Regulated Landfill with Trash Incineration

Ferrous Metal <1 <1 1 5 3
Concrete <1 <1 <1 <1 <1
Trash 16 70 1,010 14,400 2,020
TOTAL 16 70 1,011 14,405 2,023

Source: SC&A 2003, Table 10.8.

the 0.03 mrem/year dose option to 6 person-rem (0.06 person-sievert) for the 10 mrem/year dose
option. For the EPA/State-Regulated Disposal Alternative with trash incineration the total
collective dose ranges from 16 person-rem (0.16 person-sievert) for the 0.03 mrem/year dose
option to 14,400 person-rem (144 person-sievert) for the 10 mrem/year dose option. The
collective dose assessment for trash for Non-Licensed Facility Workers and the General Public
accounts for work activities involving truck drivers hauling trash, trash disposal in a landfill,
trash incineration and ash disposal in a landfill, and a crane operator loading trash into an
incinerator. Doses to offsite receptors consider the impacts associated with effluent discharges
from landfill and incinerator operations. The collective dose associated with trash incineration is
dominated by exposure of the General Public to airborne effluents.

The collective dose results in Table 3-12 are material specific. SC&A 2003 does not provide
dose results for landfills evaluated for the material-independent case. It should be noted that
such doses will be lower still than that shown for the material-specific case. This is because the
material-independent case is based on the most limiting dose factors and corresponding lower
release levels. Lower release levels yield lower collective doses.

The use of incineration at solid waste landfills has declined over the past decade (EPA, personal
communication). In 2001, about 15 percent of all solid waste was incinerated, about 30 percent
was recycled or composted, and the rest is sent to landfills. In the past, there was more emphasis
on incineration when it was thought that landfill capacity would become scarce and expensive,
but those concerns have not been borne out. In the near term, it seems likely that the percentage
of waste incinerated will decline further. (See www.epa.gov/epaoswer/non-hw/muncpl/facts.htm
for some basic information on solid waste.) However, even if all the trash is assumed to be
incinerated, at the 1 mrem/yr dose option the collective dose is still less than for the No Action
Alternative.
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It is common practice for landfills to monitor incoming waste shipments for the presence of
radioactivity. The radiation monitoring systems typically are installed at the scales where trucks
are weighed before being sent to specific waste processing areas. The alarm set-points are set at
varying levels, typically set at a multiple of ambient background levels. If a waste shipment
were to set off an alarm, the shipment is set aside and the originator of the shipment is informed
of the situation. Depending on operational procedures, landfill operators call the State agency
responsible for radiation protection for guidance on how to proceed. In both cases, the
originator of the shipment, at a minimum, is called upon to identify the type and quantities of
radioactive materials present in the waste shipment, and demonstrate that the shipment complies
with existing NRC or Agreement State regulations. In other instances, landfill operators do not
accept any type of radioactive materials and the shipments are refused and returned to the
originator.

Appendix J contains a discussion of RCRA facilities, including regulatory requirements, siting
criteria, engineering design features, monitoring requirements, and exposure pathways. The
evaluation of different RCRA Subtitle D landfills and their ability to affect environmental
impacts supports the collective dose analysis. For municipal solid waste landfills the most
important landfill parameters that affect the amount of radioactivity released are infiltration,
waste thickness, and distribution coefficients (K,).

3.2.4.2.4 Low-Level Waste Disposal Alternative

The only Non-Licensed Facility Workers that are associated with the LLW Disposal Alternative
are truck drivers transporting the material to LLW disposal facilities. For the purposes of this
analysis NRC has assumed that all of the potentially clearable material released from licensed
facilities and transported to LLW disposal facilities under the LLW Disposal Alternative would
be transported to the Envirocare facility in Utah. This is a reasonable assumption because little
of the solid material would be eligible for disposal at the Barnwell and Hanford sites (Section
2.4.4). Also, this assumption would bound the analysis. Exposure time to truck drivers
transporting the materials to the Envirocare facility under the LLW Disposal Alternative would
be approximately a factor of eight higher than the exposure time for transport under the No
Action and Unrestricted Release Alternatives, as calculated based on the vehicle miles traveled
shown in Table 3-15. However, exposure time to truck drivers transporting the materials to the
Envirocare facility would also depend on the curies transported to LLW disposal facilities.
Under the No Action Alternative, 2,947 of a possible 2,951 curies of activity would be
transported to LLW disposal facilities (Table 3-4). As shown in Tables 3-4 and 3-5, the
collective dose to workers at LLW disposal facilities does not vary significantly among the
alternatives and dose options.

Potential exposures for the General Public (which includes Non-Licensed Facility Workers) from
the operation of LLW disposal facilities has been analyzed in the Final Environmental Impact
Statement for 10 CFR Part 61 and in environmental reviews for licensing of existing LLW
disposal facilities. The potential types of exposure mechanisms associated with the disposal of
solid materials in LLW disposal facilities are similar to those for disposal in EPA/State-regulated
landfills. Since materials that have been released have properties that are more like those found
in the lower-most range of Class A wastes, it follows that potentially clearable materials can be
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safely disposed of in LLW sites without any further impacts to the public and environment. This
aspect was addressed by comparing typical radioactive inventories of waste accepted by LLW
disposal sites against that associated with releases (SC&A 2003, Section 8.1). A review of the
data indicates that total receipts of radioactivity sent for disposal from 1986 to 2002 are about
9,300 curies, and 2 and 6.2 million curies at the Envirocare, Richland, and Barnwell disposal
sites, respectively. These activity levels represent total curies without the contribution from H-3
and C-14, since these radionuclides contribute only minimally to exposures and doses. A review
of the results presented earlier indicates that such inventories of radioactivity are lower by orders
of magnitude. This comparison indicates that if LLW sites are authorized to receive several
hundred thousands curies and be in compliance with Part 61 regulations, the small incremental
amounts of radioactivity associated with potentially clearable materials will not adversely impact
the site, nor compromise the health and safety of the public and workers. Therefore, no
assessment of General Public or Non-Licensed Facility Worker collective dose is included in this
Draft GEIS for the LLW Disposal Alternative.

3.2.4.2.5 Limited Dispositions Alternative

The Limited Dispositions Alternative involves different disposition pathways for different solid
materials generated from licensed facilities. Tools and equipment released from licensed
facilities could be reused in other locations. Recycling of concrete released from licensed
facilities would be limited to recycling as road bed. Ferrous metals and trash released from
licensed facilities would be limited to EPA/State-regulated disposal. Other dispositions could be
approved on a case-by-case determination by NRC. The collective dose to Non-Licensed
Facility Workers and the General Public resulting from the Limited Dispositions Alternative is
anticipated to be similar to that for the Unrestricted Release Alternative for concrete and similar
to that for the EPA/State-Regulated Disposal Alternative for other materials for ferrous metals
and trash.

The collective dose for concrete under the Limited Dispositions Alternative would be similar to
the Unrestricted Release Alternative, for which the collective dose assessment is based on
concrete reuse as road bed (see Table 3-11). The collective dose for ferrous metals and trash
would be similar to the EPA/State-Regulated Disposal Alternative (Table 3-12). The collective
dose for reuse of tools and equipment would be similar to the Unrestricted Release Alternative.

The collective dose to the General Public associated with the Limited Dispositions Alternative is
the sum of the following collective doses using the IAEA Safety Guide:

e concrete use in roadbeds (48 person-rem (0.48 person-sievert)) (Table 3-11);

» disposal of ferrous metal and trash in EPA/State-regulated disposal facilities (3 person-rem
(0.03 person-sievert)) (Table 3-12); and

* reuse of tools and equipment (61 person-rem (0.61 person-sievert)) (Table 3-10).
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3.2.4.2.6 Summary of Collective Doses for Non-Licensed Facility Workers and the General
Public

Table 3-13 presents a summary of the collective doses to the General Public and Non-Licensed
Facility Workers for the No Action, Unrestricted Use, EPA/State-Regulated Disposal, and
Limited Dispositions Alternatives. This table is based on Tables 3-9 to 3-12 of this report.
Results for the LLW Disposal Alternative are expected to be small (Section 3.2.4.2.4). For
comparison purposes, the collective doses for the Unrestricted Release Alternative are material-
independent and presented for the 1 mrem/yr dose option using the IAEA Safety Guide to be
comparable to the Limited Dispositions Alternative. These collective dose results are for
potentially clearable solid materials released from commercial nuclear reactor facilities.

Table 3-13 Summary of Non-Licensed Facility Workers and General Public
Collective Dose Results (person-rem)

Collective Dose

Alternative i
Concrete  Ferrous metal Trash Equipment Total
Reuse

No Action 4 3,920 <1 72 3,996
Unrestricted Use 48 3,320 <1 61 3,429
EPA/State-Regulated Disposal <1 1 <1 0 2
without Trash Incineration
EPA/State-Regulated Disposal <1 1 1,010 0 1,011
with Trash Incineration
Limited Dispositions 48 3 <1 61 112

3.2.5 Collective Dose from Materials Generated from Licensed Facilities Other Than
Reactors

The collective dose values reported above include only solid materials generated from
commercial nuclear reactor licensees. These materials constitute the majority of the mass,
activity, and collective dose associated with material generated from licensed facilities. The
other licensed facilities (which are described in Appendix F) include:

» Large medical centers: includes regional and university medical centers administering
nuclear medicine.

» Fuel fabrication facilities: includes wastes generated from decontamination and
decommissioning of licensed facilities that fabricate nuclear reactor fuel and daily operations
(e.g., trash).

» Conversion plant: includes wastes generated from decontamination and decommissioning of
licensed facilities that manufacture uranium hexafluoride.

» Non-power reactor: includes wastes generated from decontamination and decommissioning
of research reactors and reactors other than commercial power reactors.
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* Independent Spent Fuel Storage Installations (ISFSI): includes wastes generated from
decontamination and decommissioning of ISFSI and daily operations (e.g., trash).

Other licensed facilities also generate trash from within radiation control areas during operations.

A screening analysis was conducted for materials generated from NRC-licensed facilities other
than commercial reactors for the No Action and Unrestricted Release Alternatives. A screening
analysis was used because the mass and activity of the reactor-generated solid materials is much
greater than that of other licensed facilities. A screening analysis was not necessary for the other
alternatives because the No Action and Unrestricted Release Alternatives would result in the
greatest quantities of materials released. Table 3-14 summarizes the collective doses associated
with solid materials released from NRC licensees other than commercial nuclear reactor facilities
for the No Action and Unrestricted Release Alternatives.

Table 3-14 Summary of Collective Dose Scoping Calculations
for Solid Materials Generated from Licensees other than
Commercial Nuclear Reactors
(person-rem)

Large
Medical Trash
Centers Generated
(person- Conv. Non-power Total from Other
Alternative rem) Fuel Fab. Plant Reactor ISFSI Non- Reactor Licensees
No Action 6 <1 <1 <1 <1 6 <1

Unrestricted Release

10 mrem/yr 1,020 4 1 2 38 1,066 <1
1 mrem/yr 71 <1 <1 <1 4 76 <1
0.1 mrem/yr 4 <1 <1 <1 <1 5 <1
0.03 mrem/yr 1 <1 <1l <1l <1 1 <1

Source: SC&A 2003, Table 5.31, and Tables 3-9 and 3-11 of this report.

The collective dose associated with release of materials from large medical centers was
estimated for the No Action Alternative and for all the dose options under the Unrestricted
Release Alternative. The dose is attributed to tritium and carbon-14, which are the major
long-lived radionuclides contributing to the collective dose. Short-lived radionuclides used in
routine nuclear diagnostic tests (Tc-99m) and therapy (I-131) are not considered since current
practices manage these radionuclides using radioactive decay. The material associated with
routine releases are assumed to consist of miscellaneous glass and plastic wares, absorbent pads,
protective clothing, trays and racks, disposable equipment, and some parts of experimental
apparatus, such as sampling and dispensing devices, fluid path tubing, pumps, filters, etc. It
should be noted that waste volumes could be higher in a few instances, such as when gutting a
room during facility refurbishment or after spills. However, in such instances, all materials
would be disposed as LLW. Collective doses vary from about 1 to 1,000 person-rem (0.011 to
10 person-sievert) over all dose options and for the duration of the Proposed Action (46 years).
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For the No Action Alternative, the collective dose is estimated to be nearly 6 person-rem (0.06
person-sievert). At 1 mrem/yr the collective dose for materials generated from licensees other
than commercial reactor facilities is less than 5 percent of the collective dose associated with
materials generated from commercial reactors for the Unrestricted Release Alternative.

The collective dose associated with materials generated from commercial reactor facilities,
including concrete, ferrous metal, and trash for the Unrestricted Release Alternative is
approximately 3,400 person-rem (34 person-sievert) for the 1 mrem/year dose option using the
IAEA standard (IAEA 2004) (Table 3-11).

Unlike the detailed inventory information available for power reactors, and their very detailed
analysis, the other licensed facilities inventory information was much more limited. Because the
preponderance of contribution to the collective dose comes from the power reactor industry, and
only a small percentage comes from the rest of the licensees, a screening analysis for bounding
the collective dose contribution associated with these other facilities was considered appropriate.
Consequently, the level of detail presented for collective dose breakouts in terms of contributions
from concrete, ferrous metal, trash, etc. was not developed to the same degree as for the more
detailed analysis of commercial nuclear power reactors. However, more details about inventory
(type of material, amount, and curie content) for these licensed facilities is available from
Appendix F. The trash volume is based on a total from all different categories of facilities, and
its method of estimation is presented in Chapter 4 of the collective dose report (SC&A 2003),
which is summarized in Appendix D.

3.2.6  Summary of Collective Doses

The human health and safety impacts are measured in this Draft GEIS in terms of collective dose.
Table 3-8 summarizes the predicted collective doses for Licensed Facility Workers and Table 3-
13 for Non-Licensed Facility Workers and the General Public. All of these doses are small when
compared to the background collective dose to the U.S. population due to natural sources of
radiation and radioactivity (Appendix E).

3.3 TRANSPORTATION

The affected environment and environmental consequences related to transportation of solid
materials released from licensed facilities are related to:

» Radiation doses to Workers at Non-Licensed Facilities and to the General Public, as
associated with the routine transportation of solid materials by truck; and

» Potential non-radiological consequences to Workers at Non-Licensed Facilities and to the
General Public, as related to truck and rail transportation accidents as obtained from
statistical highway and rail data.

Truck drivers transporting materials generated from licensed facilities are categorized as Workers

at Non-licensed Facilities for the purposes of the Draft GEIS. Radiation dose to truck drivers is
included in the collective dose assessment for Non Licensed-Facility Workers and the General
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Public, as discussed in Section 3.2, and is not further discussed in this section. In addition, the
radiological impacts from the transport of all licensed radioactive material has been generically
evaluated in NUREG-0170, “Final Environmental Statement on the Transportation of
Radioactive Material by Air and Other Modes” (NRC 1977). This analysis considered radiation
exposure of transport workers and members of the General Public along transportation routes
from both normal transportation and accidents. Based on this analysis, radiological
transportation impacts are expected to be small for all alternatives. As a result, only non-
radiological impacts from transportation accidents are discussed below.

3.3.1 Affected Environment

The affected environment associated with non routine occurrences (transportation accidents)
involving truck and rail transportation of solid materials are Workers at Non-Licensed Facilities
(truck drivers and railroad workers) and the General Public (persons along a route) potentially
affected by injuries or fatalities resulting from transportation accidents involving trucks or
railcars. Such injuries or fatalities would be the result of accidents during transport (e.g., truck
collisions, railcar derailments). The affected environment with respect to the General Public
includes transportation routes throughout the United States. The locations of the licensed
facilities that would generate solid materials affected by the Proposed Action are known;
however, the specific transportation routes that would be used in transporting solid materials
from licensed facilities to recycling facilities and disposal facilities cannot be fully determined.
The affected environment therefore cannot be associated with specific transportation routes.

The affected environment for transportation is generally similar for all Alternatives except
workers at Non-Licensed Facilities for the LLW Disposal Alternative would include both truck
drivers and railroad workers. Transportation routes in the vicinity of recycling facilities would
be primarily affected under the No Action and Unrestricted Release Alternatives.

Transportation routes in the vicinity of EPA/State-regulated disposal facilities would be
primarily affected under the EPA/State-Regulated Disposal Alternative. Transportation routes in
the vicinity of LLW disposal facilities would be affected under the LLW Disposal Alternative.
The Limited Dispositions Alternative would involve both recycling concrete and EPA/State-
regulated disposal of solid material and would therefore affect transportation routes in the
vicinity of both recycling and EPA/State-regulated disposal facilities.

3.3.2 Transportation Requirements

Transportation safety addresses the performance of rail or motor carriers, trucks or rail cars, and
drivers or crews, and is often measured through accident rates. The Federal Motor Carrier Safety
Administration and Federal Railroad Administration each enforce comprehensive safety
standards and monitor carrier operations. Rail shipments involve compliance with regulations
for track quality and condition, signal and control systems, freight car standards, operating
practices, inspections, crew qualifications, etc.

Intrastate, interstate, and international shipments of hazardous materials (including hazardous

wastes) by any mode of transport are covered by federal and international laws. These laws
cover:
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Proper identification and classification of hazardous materials;

» Required hazard communications, such as shipping papers, markings, labels, and placards;
and

» Material-specific packaging requirements.

Transport of LLW is subject to all of the hazardous materials requirements above, and the U.S.
Department of Transportation (DOT) (in consultation with NRC) establishes the applicable
packaging standards. The disposal of LLW is conducted in accordance with the specific waste
acceptance criteria of the recipient disposal site and Federal regulations. These requirements are
addressed in NRC regulations in 10 CFR Part 61. The requirements of 10 CFR Part 61 are
complemented with Subpart K (waste disposal) and Appendix G (shipping) to 10 CFR Part 20
and DOT regulations for radioactive materials in Subpart I to 49 CFR Part 173. Among others,
the criteria address radiological and non-radiological profiles of waste, containerization and
package labeling, shipping requirements, and use of shipping manifests. There are also RCRA
exclusions that are applicable to the transportation of recycled scrap metal, which can relieve
some of the requirements for packaging, shipping papers, marking, labeling, placarding, etc. for
such materials. However, since the proposed release levels for the Limited Dispositions
Alternative are less than or equal to the DOT activity concentrations for exempt material under
49 CFR Part 173.436, the solid materials are not regulated as radioactive material while in
transport.

3.3.3 Environmental Consequences

This section describes the potential non-radiological environmental consequences to Workers at
Non-Licensed Facilities and the General Public from potential transportation accidents
associated with solid materials released from licensed facilities. In the transportation accident
analysis in this section, for transportation by truck, the analysis is based on the total vehicle
miles traveled for each Alternative. For transportation by rail, in the main analysis, railcar miles
are assumed only for the LLW Disposal Alternative; however, a sensitivity study assumed that
for all the alternatives the material would be shipped to LLW facilities by rail (Section 4.6).
National accident rates for truck and rail transportation are applied to the total miles traveled.
The national accident rates are independent of the material being transported. That is, the railcar
accident rate, in units of the number of accidents per billion railcar miles traveled, applies
equally to railcars containing solid materials released from licensed facilities and railcars
containing salt, grain, or other materials.

The environmental consequences associated with non-routine occurrences (i.e., transportation
accidents) do not include collective dose to Non-Licensed Facility Workers and the General
Public. As discussed in Section 3.2, the collective dose to truck drivers for routine transportation
of solid materials is included as part of the collective dose assessment. It is anticipated that any
individual truck driver would experience no more than a single transportation accident and would
therefore be exposed to no more than one incident of exposure. In addition, it should be pointed
out that the occurrence of an accident does not necessarily result in an additional exposure. Any
additional incremental exposure that did occur would not significantly increase the collective
dose to Non Licensed Facility Workers and the General Public. Therefore, no collective dose
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assessment for potential radiation exposures related to transportation accidents is included in the

Draft GEIS.

Table 3-15 summarizes the transportation characteristics for the No Action, Unrestricted
Release, EPA/State-Regulated Disposal, and LLW Disposal Alternatives under the bounding
dose options. The table shows the total amount of material that would be transported under each
Alternative (SC&A 2003, Tables 10.3 and 10.7) as well as the total truck or rail car miles
traveled. These distances are based on the distances between current nuclear power plants and
recycling and disposal facilities (SC&A 2003, Table 9-62 and page K-25 of this report). The
distances for non-reactors are assumed to be the same. Based on the assumed capacity of the
trucks (25 tons), the number of miles trucks would needed to transport material to recycling or
disposal facilities was calculated (Appendix K).

Table 3-15 Solid Materials Transported Under Alternatives

Unrestricted Release

Unrestricted Release

) ) No Action 10 mrem/yr dose option 0.03 mrem/yr dose option
Solid Material - - - - - -
Tons Vehicle Miles Tons Vehicle Miles Tons Vehicle Miles
Traveled Traveled Traveled
Ferrous metal 2,059,800 22,163,448 2,450,961 26,372, 340 970,286 10,440,278
Concrete 16,213,364 128,409,843 | 19,772,249 156,596,212 | 15,038,234 119,102,813
Trash 20,408 326,528 66,102 1,057,632 13,643 218,288
Aluminum 173 1,861 211 2,270 192 2,066
Copper 5,362 57,695 6,539 70,360 4,255 45,784
Total Released 18,299,107 150,959,375 22,296,062 184,098,814 | 16,026,610 129,809,228
Total to LLW Disposal | 4,406,964 272,174,097 410,009 25,322,156 | 6,679,461 412,523,511
TOTAL | 22,706,071 423,133,472 22,706,071 209,420,970 22,706,071 542,332,740
EPA/State- EPA/State-
Regulated Disposal Regulated Disposal LLW Disposal
Solid Material 10 mrem/yr dose option | 0.03 mrem/yr dose option
Tons Vehicle Miles Tons Vehicle Miles Tons Miles
Traveled Traveled Traveled
Ferrous metal 2,480,000 5,753,600| 1,570,000 3,642,400| 2,498,911 19,791,375
Concrete 19,800,000 45,936,000 | 15,600,000 36,192,000 19,877,341 157,428,541
Trash 66,000 1,056,000 14,000 224,000 323,023 2,558,342
Aluminum 211 490 192 445 212 1,679
Copper 6,369 14,776 4,255 9,872 6,584 52,145
Total Released 22,352,580 52,760,866 | 17,188,447 40,068,717 22,706,071 -
318,710,669 by
. rail
Total to LLW Disposal 353,491 21,831,604| 5,517,624 340,768,458 | 22,706,071 1,402,326,945 by
TOTAL 22,706,071 74,592,470| 22,706,071 380,837,175 22,706,071 truck

Source: Materials tonnage based on SC&A 2003, Tables 4.7, 10.2 and 10.3.

The amount of potentially clearable solid material varies among the Alternatives, depending on
(1) dose limits and (2) whether the material is transported to recycling facilities, EPA/State-
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regulated disposal facilities, or LLW disposal facilities. Separate quantitative analyses are
provided for the 10 mrem/year dose option and the 0.03 mrem/year dose option for the
Unrestricted Release and the EPA/State-Regulated Disposal Alternatives as lower and upper
bounds for all the dose options. Note that some solid material is transported to LLW disposal
facilities under each of the Alternatives. Only a single analysis is provided for the No Action
Alternative and the LLW Disposal Alternative because there are no dose options for these
Alternatives.

The fatal accident rate for large truck transportation is 3.2E-09 fatalities per vehicle mile traveled
for truck occupants (Non-Licensed Facility Workers), and 2.0E-08 fatalities per vehicle mile for
the occupants of other vehicles involved in an accident or for pedestrians (the General Public) as
obtained from statistical highway data (FMCSA 2004). The accident rate for rail transportation is
generally presented as an accident rate per train mile, or a combination of accident rates based on
both train miles and rail car miles depending on the accident cause. In this instance an overall
rate per rail car mile is desired as it is not known how many rail cars might be shipped per train.

Based on Federal Railroad Administration (FRA 2004) statistics, the accident rate for the crew
(Non-Licensed Facility Workers) is 7.6E-10 fatalities per rail car mile traveled, and the rate for
occupants of other vehicles and pedestrians (the General Public) is 2.0E-08 fatalities per rail car
mile traveled.

Table 3-16 provides a summary of predicted transportation fatalities for each of the Alternatives
over the period of the impacts (about 50 years). As shown, the fewest number of transportation
accident fatalities, roughly 2 total fatalities for Non-Licensed Facility Workers and the General
Public, is associated with the 1 mrem/year dose option under the EPA/State-Regulated Disposal
Alternative. This result is because the largest amount of solid materials are transported the
shortest distance under this Alternative and dose option. The highest number of transportation
accident fatalities, approximately 32 fatalities, is associated with the LLW Disposal Alternative
assuming truck transportation. This Alternative involves the highest vehicle miles traveled. For
the LLW Disposal Alternative assuming rail transportation the number of transportation
accidents is approximately 7. By comparison, there are approximately 10 fatalities from
transportation accidents estimated for the No Action Alternative. For the Limited Dispositions
Alternative, there are approximately 9 transportation fatalities.

3.3.3.1 No Action Alternative
The No Action Alternative is predicted to result in 1.4 fatalities for truck drivers (Non-Licensed

Facility Workers) and 8.5 fatalities for the General Public over the time period of the Proposed
Action.
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Table 3-16 Summary of Transportation Impacts (Accident Fatalities)
for Alternatives
(Vehicle Miles are for Trucks, unless indicated)

Dose Option Vehicle Miles Fatalities
Alternative (mreml/year) Traveled NLFW? GP® Total
No Action not applicable 423,133,472 1.4 85 9.9
10 209,420,970 0.7 4.2 4.9
Unrestricted Release 1 230,120,298 0.8 4.6 5.3
0.03 542,332,740 1.7 109 126
10 74,592,470 0.2 15 1.7
EPA/State-Regulated Disposal 1 87,624,470 0.3 1.8 2.1
0.03 380,837,175 1.2 7.6 8.8
) ) 1,402,326,945 (truck) 45 28 325
LLW Disposal not applicable
318,710,669 (rail) 0.2 6.4 6.6
Limited Dispositions RS-G-1.7 405,493,883 1.3 8.1 9.4

a - NLFW = Non-Licensed Facility Workers b - General Public

3.3.3.2 Unrestricted Release Alternative

The 10 mrem/yr and the 0.03 mrem/yr dose options provide a lower bound and upper bound for
the vehicle miles traveled and number of transportation fatalities for the 1 mrem/year, 0.1
mrem/year, and RS-G-1.7 dose options. The fatalities to Non-Licensed Facility Workers are
predicted to fall between 1 and 2 over the period of the Proposed Action, while for the General
Public the range is 4 to 11 over the same period.

3.3.3.3 EPA/State-Regulated Disposal Alternative

The 10 mrem/year and the 0.03 mrem/yr dose options provide a lower bound and upper bound
for the vehicle miles traveled and number of transportation fatalities for the 1 mrem/year, 0.1
mrem/year, and RS-G-1.7 dose options. The fatalities to Non-Licensed Facility Workers are
predicted to fall between 0 and 1 over the period of the Proposed Action, while for the General
Public the range is 2 to 8 over the same period.

3.3.3.4 Low-Level Waste Disposal Alternative

Transportation of solid material under the LLW Disposal Alternative could be conducted by
truck, rail, or a combination of the two. The analyses in Table 3-16 are based on all of the solid
material being transported either by rail or all of the solid material being transported by truck.
Depending on the actual mix of rail and truck, the fatalities predicted would be expected to fall
between 0 and 5 for Non-Licensed Facility Workers and between 6 and 28 for the General Public
over the period of the Proposed Action.
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3.3.3.5 Limited Dispositions Alternative

It is assumed that transportation impacts associated with reuse of tools and equipment are
negligible. The fatalities are predicted to be 1 for Non-Licensed Facility Workers and 8 for the
General Public over the period of the Proposed Action (about 50 years). NRC could allow solid
material (e.g., metal) generated by a particular licensed facility to be recycled as a case-specific
approval. Trash is not anticipated to be recycled. For these specific cases, the total amount of
material that would be transported to recycling facilities and transported to disposal facilities
under the Limited Dispositions Alternative and the associated vehicle miles traveled cannot be
estimated. However, the case-by-case approval of a licensee’s application would include an
environmental review.

3.3.4 Summary of Transportation Impacts

Transportation impacts are measured in this Draft GEIS in terms of fatal vehicle accidents and
railcar incidents (e.g., derailments). Table 3-16 summarizes the predicted transportation
fatalities for each of the alternatives. The Unrestricted Release, EPA/State-Regulated Disposal
and Limited Dispositions alternatives have similar impacts compared to the No Action
Alternative, and the transportation impacts associated with these Alternatives are small.
However, the LLW Disposal Alternative assuming truck transportation has a higher number of
transportation accident fatalities because this alternative involves the highest vehicle miles
traveled. Thus, the transportation impacts associated with the LLW Disposal Alternative are
small to moderate, depending on whether transportation is by rail or truck.

3.4  WATER RESOURCES

This section discusses the potential incremental exposures associated with non-radionuclide
releases to surface water, ground water, and drinking water. Supplemental detailed information
is in Appendix H. The potential radiological impacts in terms of collective dose associated with
discharges to surface water, ground water, and drinking water are addressed in Section 3.2.

The significance of any exposure consequences depends on the presence, identity, and level of
contaminants in the materials released from licensed facilities, and the ability of those
contaminants to migrate to the waters which contact those materials. This section limits the
discussion of the affected environment to populations potentially exposed to waterborne
constituents, and does not address secondary paths involving waterborne constituents which
transfer to other media, such as by adsorption onto soil particles, dispersion as airborne
particulate matter, or conversion to a gaseous state. These secondary pathways are considered to
have negligible exposure consequences. Inhalation pathways are specifically excluded from this
section and covered in Section 3.5. Impacts from stormwater runoff along transportation routes
are considered to be insignificant for all the Alternatives, and therefore are excluded from this
discussion. The analysis begins at the point following release of the material, and does not
address wastewater from decontamination activities. Potential exposure of decontamination
workers to nonradiological constituents of wastewater is considered to be a negligible exposure
pathway.
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The incremental quantities of secondary aluminum and secondary copper under all the
Alternatives will have negligible non-radiological impacts on water resources, and are excluded
from further discussion in this section. The quantity of aluminum generated from commercial
nuclear reactor facilities under the Proposed Action is less than 212 tons. The incremental
impacts of this amount of aluminum, compared to the 1.1 million metric tons (USGS 2004) of
secondary aluminum produced from old scrap in 2003, are negligible. The quantity of copper
generated from commercial nuclear reactor facilities under the Proposed Action is less than 6,600
tons over the period of the Proposed Action. The annual release would be less than 700 tons per
year. The incremental impacts of this amount of copper, compared to the 210,000 metric tons
(USGS, 2004b) of secondary copper produced from old scrap in 2003, are negligible.

3.4.1 Regulatory Framework

The NRC recognizes, in 10 CFR 51.10(c), “ ... that responsibility for Federal regulation of
nonradiological pollutant discharges into receiving waters [from Licensed Facilities] rests by
statute with the Environmental Protection Agency.”

Surface Water

The National Pollutant Discharge Elimination System (NPDES) (40 CFR Part 122) requires
permits for the discharge of pollutants from any point source into waters of the United States
under authority of the Clean Water Act. The requirements for discharge permits cover, among
other activities, process wastewater discharges and industrial stormwater discharges (including
construction activities). Ground water generally does not meet the definition of a water of the
United States and is not subject to NPDES requirements.

NPDES sets two types of discharge criteria: technology-based limits (based on the ability of
dischargers in the same industrial category to treat wastewater) and water quality-based limits (if
technology-based limits are not sufficient to provide protection of the water body). The effluent
limits and conditions in an individual NPDES permit are unique to the permittee.

NPDES regulations apply to the discharge of industrial process water, wastewater and
stormwater. The stormwater regulations define 11 industrial categories. For all the Alternatives,
applicable industrial categories and the relevant covered industries or activities appear in

Table 3-17.

Subtitle D of the Resource Conservation and Recovery Act (RCRA) of 1976 (42 USC 82,
Subchapter 1V) authorized regulation of State or regional solid waste plans. RCRA Subtitle D
covers solid wastes, including hazardous wastes specifically excluded from RCRA Subtitle C.
The promulgated solid waste regulations appear in 40 CFR Part 239 to 282, with Part 257
(Criteria For Classification Of Solid Waste Disposal Facilities And Practices) and Part 258
(Criteria For Municipal Solid Waste Landfills) specifying the siting, design, operational,
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Table 3-17 NPDES Storm Water Discharges Associated with

NPDES Industrial Category

Relevant Industrial Activities

Relevant Covered Industries or Activities

Category (l), 40 CFR Subchapter N

40 CFR 411 Cement manufacturing

40 CFR 420 Iron and steel manufacturing

40 CFR 421 Nonferrous metal manufacturing
40 CFR 433 Metal finishing

40 CFR 443 Paving and roofing materials

40 CFR 464 Metal molding and casting

40 CFR 467 Aluminum forming

40 CFR 468 Copper forming

Category (ii)

SIC Code 33  Primary metal industry
SIC Code 3441 Fabricated structural steel
SIC Code 373 Ship and boat building and repair

Category (iv) Hazardous waste

Subtitle C Hazardous waste disposal facilities

Category (v) Landfills

Category (vi) Recycling Facilities

Industrial waste landfills
Subtitle D landfills receiving industrial waste

Metal scrap yards
Salvage yards

Category (ix) Treatment Works

Category (x) Construction

Domestic or municipal sewage treatment works
or wastewater treatment system

Clearing, grading, and excavation

Category (xi) Light Industry

SIC Code 34 Fabricated metal products

SIC Code 35 Industrial machinery and equipment
SIC Code 36 Electronic and other electric equipment
SIC Code 37 Transportation equipment (except 373)

SIC Code 38 Instruments and related products
SIC Code 39 Miscellaneous manufacturing

Source: 40 CFR Part 122.

monitoring, and closure requirements. Subtitle D landfills that receive or have received any
industrial waste from facilities requiring an NPDES discharge permit are themselves required to
have an NPDES discharge permit. Subtitle D landfills have additional restrictions on run-on and

run-off control, discharges to surface water bodies, and contamination of ground water.

The EPA regulations pertaining to incineration, 40 CFR Part 60 (Standards of Performance for
New Stationary Sources), deal primarily with air emissions. 40 CFR Part 240 (Guidelines for the
Thermal Processing of Solid Wastes), Section 240.204-1 additionally requires that all waters
discharged by a solid waste thermal processing facility "shall be sufficiently treated to meet the
most stringent of applicable water quality standards, established in accordance with or effective
under the provisions of the Federal Water Pollution Control Act, as amended."
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Ground Water

Federal laws provide for ground-water protection primarily by regulating potential sources of
ground-water contamination. EPA oversees ground-water protection activities authorized by the
laws listed in Table 3-18, but actual implementation and enforcement normally resides with
individual States. All 50 States have some form of ground-water protection program.

Table 3-18 Federal Ground-water Protection Laws

Federal Laws Summary Description

Safe Drinking Water Act authorizes maximum contaminant levels in drinking water, regulates
deep well disposal of wastes, designates single aquifer water supply
areas, and encourages development of State wellhead protection
programs

Resource Conservation and Recovery regulates the storage, transportation, treatment, and disposal of solid

Act and hazardous wastes to prevent contaminants from leaching into
ground water from municipal landfills, underground storage tanks,
surface impoundments, and hazardous waste disposal facilities

Comprehensive Environmental authorizes government clean up of contamination caused by chemical
Response, Compensation, and Liability  spills or hazardous waste sites that do or could pose threats to the

Act (Superfund) environment

Federal Insecticide, Fungicide, and controls the availability of pesticides that can leach into ground water
Rodenticide Act

Toxic Substances Control Act controls the manufacture, use, storage, distribution, or disposal of toxic

chemicals that can leach into ground water

Clean Water Act helps States develop ground-water protection strategies

NRC regulations for disposal facility performance objectives (10 CFR 61.41) address only
radiological discharge restrictions. However, 10 CFR 51.10(c) states "In accordance with section
511(c)(2) of the Federal Water Pollution Control Act (86 Stat. 893, 33 U.S.C 1371(c)(2)) the
NRC recognizes that responsibility for Federal regulation of nonradiological pollutant discharges
into receiving waters rests by statute with the Environmental Protection Agency."

Drinking Water

The Safe Drinking Water Act regulates all public water supplies, defined as water systems with
at least 15 service connections or regularly serving at least 25 persons. Under the National
Primary Drinking Water regulations, 40 CFR Part 141, the EPA has set Maximum Contaminant
Levels (MCLs) applicable to public water systems for organic chemicals, inorganic chemicals,
radioactivity, turbidity, microbiological contaminants, and disinfection byproducts. EPA has also
developed non-enforceable National Secondary Drinking Water Standards to regulate
contaminants that may cause cosmetic or aesthetic effects in drinking water.
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3.4.2 Affected Environment

Many of the activities associated with the generation, handling, processing, end use, and disposal
of solid materials are common to two or more of the Alternatives. Under every Alternative,
material handling, stockpiling and loading is expected to occur at the Licensed Facility;
transportation of the material will occur; and some fraction of the material streams may be sent
for direct disposal in LLW Disposal Facilities. Other activities only occur under some
Alternatives. Table 3-19 indicates which activities occur under each Alternative.

Table 3-19 Water Resources Affected Environment for Alternatives

Alternatives Under
Which Activity Occurs
Y
P8 {
P2 g
ioigig
F:i8i7:.8
. §iEi9iE
Activity g 2 é
g iTisi 9
§igi8:8:Q
21827 ¢
cicEiaizi E
Zz D iWwidid
Material handling, stockpiling, and loading at Licensee Facility X i X iX X i X
Material unloading, handling, stockpiling, and loading at recycling facility X i X X
Transportation X i X EX X
Recycling processing X i X X
Disposition to End Use for recycled material X ixXi i X
Disposal in EPA/State-Regulated Landfill X ixXixi X
Disposal in EPA/State-Regulated Incinerator X ixXixi X
......................................................................................................................................................................... RN S S S
Disposal in LLW Disposal Facility XiXiXiXiX

The affected environment for surface water is the surface water in the U.S. Workers at Licensed
Facilities and Workers at Non-Licensed Facilities may potentially be exposed to wastewater,
runoff, or collected leachate either created by direct contact with the materials released from a
licensed site during the generation, handling, processing, usage, or disposal of the released
materials; or created by direct contact with any byproducts, end use products, or waste products
derived from the released materials. The General Public and Ecological Receptors may also
potentially be exposed to surface water bodies into which wastewater, runoff, or collected
leachate flows or is discharged, either directly or through a ground-water pathway.

The affected environment for ground water is all ground waters in the U.S. Workers at Licensed
Facilities, Workers at Non-Licensed Facilities, the General Public, and Ecological Receptors may
potentially be exposed to ground water compromised by process wastewater, surface runoff, or
leachate which is not retained by or escapes barrier systems and subsequently seeps into the soil.
The General Public faces potential non-drinking water exposures to affected ground water
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through dermal contact only. Ground water has little to no ecological influence until it is
extracted from a well. Ground water extracted from a well and used for agricultural or residential
irrigation is not considered a significant pathway for ecological impacts.

Ground water or surface water bodies may be used as sources for drinking water. Standard
monitoring and treatment of public drinking water supplies, including wells on industrial
properties serving more than 25 persons, limit the risk of exposure of Workers at Licensed
Facilities and Workers at Non-Licensed Facilities to elevated levels of contaminants from the
Proposed Action. Ingestion of drinking water by the General Public from private ground-water
wells or private surface water supplies may lead to potential exposures.

3.4.3 Environmental Consequences

Environmental consequences for Workers at Licensed Facilities and Workers at Non Licensed
Facilities are limited to dermal exposure to surface water in the form of process wastewater,
runoff, and collected leachate. There are not anticipated to be any significant ground-water or
drinking water impacts to workers.

The General Public does not face any significant environmental consequences from any of the
Alternatives related to surface water. The General Public may experience impacts from dermal
exposure to ground water extracted from a private well, or ingestion of drinking water from a
private ground-water well or private ground-water fed surface water body. However, such
exposure is expected to be minimal due to the low probability of the simultaneous occurrence of
the combination of factors required.

Ecological receptors only face potential environmental consequences from surface water in
ground-water fed surface water bodies. Ground water extracted from a well and used for
agricultural or residential irrigation is not considered a significant pathway for ecological
impacts.

Water quality effects are primarily associated with point source and area source water discharges
from the storage, handling, and processing of solid materials. For the No Action and
Unrestricted Release Alternatives, the effects are generated mostly by runoff discharges from
rubblization of concrete and runoff and process wastewater discharges from recycling of ferrous
metal. The incremental quantity of these discharges would be small as compared to the overall
amount of discharges generated from the total amount of concrete and ferrous metal being
recycled annually in the U.S. The impact on water quality would be proportionally small.
Similarly, the quantity of additional leachate and potential effects on ground water associated
with disposal of solid materials under the EPA/State-Regulated Disposal Alternative and the
LLW Disposal Alternative would be small compared with the overall amount of leachate being
generated annually by these facilities. Therefore, the overall effects on water quality associated
with all of the alternatives would be small when compared with other sources of discharges. The
quantities of materials released and therefore the volumes of surface water potentially impacted
will differ among the alternatives. The contaminant concentrations in impacted waters may also
be higher in scenarios in which greater volumes of material are released. Table 3-20 presents a
summary of the potential environmental consequences to water resources.
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Table 3-20 Summary of Potential Water Resources Environmental Consequences

Workers General Public Ecological Receptors
Surface Dermal exposure to process Direct discharge precluded by  Direct discharge precluded by
Water water, runoff, and leachate. NPDES requirements. NPDES requirements.
Mitigated by avoidance of Low probability of indirect Low probability of indirect
contact and use of personal impacts from ground-water impacts from ground-water
protective equipment. fed surface water bodies. fed surface water bodies.
Ground Limited potential for contact. Low probability of dermal None
Water impacts from private wells.

Mitigated by avoidance of
contact and use of personal
protective equipment.

Drinking Limited by testing of onsite Low probability of ingestion N/A
Water drinking water wells. impacts from private wells or
ground-water fed surface
water bodies.

3.4.4 Summary of Water Resources Impacts

This section assesses non-radiological impacts to surface water, ground water and drinking water.
Radiological impacts are included in the dose assessments in Section 3.2.

The impacts to surface water described in Sections 3.4.2 and 3.4.3 are expected to be small
because compliance with EPA and State permits (discussed in Section 3.4.1) would preclude
significant impacts from direct discharges, the low probability of the simultaneous occurrence of
the combination of factors required to affect surface water chemistry through ground-water flow
limits the potential for impacts from indirect discharges, and the mild acidity of the majority of
lakes and ponds provides natural protection against the most likely impact, an increase in pH
level.

Ground water impacts are anticipated to be small due to limited opportunities for worker
exposure to ground water and the use of personal protective equipment, and due to the low
probability of the simultaneous occurrence of conditions required to cause dermal impacts to the
General Public from the use of water from private wells.

The General Public may experience impacts from ingestion of drinking water from a private
ground-water well or private ground-water fed surface water body. However such exposure is
expected to be minimal due to the low probability of the simultaneous occurrence of the
combination of factors required.

Furthermore, the incremental quantity of predicted discharges would be small as compared to the
overall amount of discharges generated from the total amount of concrete and ferrous metal being
recycled annually in the U.S. Similarly, the quantity of additional leachate and potential effects
on ground water associated with disposal of solid materials under the EPA/State-Regulated
Disposal Alternative and the LLW Disposal Alternative would be small compared with the
overall amount of leachate being generated annually by these facilities. Therefore, the overall
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effects on water quality associated with all of the alternatives would be small when compared
with other sources of discharges.

3.5 AIRQUALITY

The affected environment and potential environmental consequences discussed in this section
address non radiological air pollutants emitted from activities associated with the release,
handling, processing, transportation, and disposal of potentially clearable solid materials.
Supplemental detailed information is in Appendix I. The affected environment and potential
impacts associated with radionuclide air emissions are included in the collective dose analysis
discussed in Section 3.2.

Activities associated with the Alternatives would occur at licensed facilities, along transportation
routes, and at recycling facilities, EPA/State-regulated disposal facilities and LLW disposal
facilities. The specific locations of recycling facilities, EPA/State-regulated disposal facilities,
and transportation routes where activities would occur cannot be identified. Therefore the
discussion of the affected environment in Section 3.5.2 is not site specific.

Air quality impacts are assessed in Section 3.5.3 through comparison of the air emissions
associated with each Alternative with national air emissions trends. The emissions estimates are
compared to the national emissions estimates for the processes that are involved on an average
annual basis. In the analysis it is assumed that materials generated at the licensed facilities are
released at a uniform rate over a 47 year period. Site-specific air quality impacts are not
addressed, because the locations of activities emitting air pollutants cannot be identified.

3.5.1 Regulatory Framework

There are four broad categories of air pollutants associated with the processes and activities
under the Alternatives. These include:

» Pollutants regulated as National Ambient Air Quality Standards (NAAQS) under Title 1 of
the Clean Air Act (CAA) (EPA 2003b);

» Pollutants regulated by National Emissions Standards for Hazardous Air Pollutants
(NESHAP) under Title 3 of the CAA (EPA 2003c);

» Pollutants regulated for the purposes of public welfare (e.g., acid rain, visibility); and

» Pollutants considered to be greenhouse gases (e.g., carbon dioxide, methane, nitrous oxide).
NAAQS are pollutants that are emitted by or caused by emissions from a wide variety of air
emissions sources and have been identified as contributing to human health effects. All States
are required under the CAA to monitor these pollutants and develop State implementation plans

(SIPs) to control the emissions of these pollutants to achieve and then maintain the concentration
levels stipulated by the NAAQS. Table 3-21 lists the National Ambient Air Quality Standards.
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Table 3-21 National Ambient Air Quality Standards

Parameter Standard National Standard Average Period
Ozone* Primary and Secondary 0.12 ppm (235 pg/m?) 1-hour average
0.08 ppm (150 pg/m®) 8-hour average
. Primary 150 pg/m? 24-hour average
Particulate matter (PM,,) 50* pg/m® Annual average
Fine particulate matter Primary 65 ug/m’ 24-hour average
(PMy5)* Primary and Secondary 15 pug/m?® Annual average
Nitrogen dioxide Primary and Secondary 0.053 ppm (100 pg/m®) Annual average
Secondary 0.50 ppm (1,300 pg/m?) 3-hour average
Sulfur dioxide Primary 0.14 ppm (365 pg/m?) 24-hour average
0.03 ppm (80 pg/md) Annual average
- 3 i
Carbon monoxide Primary 35 ppm (40 mg/T ) 1-hour average
9 ppm (10 mg/m®) 8-hour average
Lead Primary and Secondary 1.5 pg/m? 3-month average

ppm Parts per million

ug/m®  Micrograms per cubic meter.

* The revised ozone standard of 0.08 parts per million (ppm) for an 8-hour averaging period, and the standards for
particulate matter of 2.5 microns in diameter (PM2.5) became effective in September 1997. However, due to legal
challenges EPA has just recently completed designating attainment or nonattainment areas; and SIP plans to
achieve these standards are currently in development.

Source: 40 CFR Part 50.

Hazardous air pollutants (HAPSs), frequently referred to as air toxics, have been linked to human
health effects. These pollutants are generally associated with specific types of air emissions
sources and activities and, therefore, affect primarily specific local areas. Since these pollutants
are emitted by specific types of air emissions sources, they are not regulated under the NAAQS
provisions of the CAA, but are regulated under the source-specific National Emissions Standards
for Hazardous Air Pollutants (NESHAP). Sources of these pollutants are required to apply
Maximum Achievable Control Technology (MACT) to control releases of the HAP pollutants.
A list of NESHAP regulations applicable to source categories related to the Alternatives is
provided in Table 3-22.

Pollutants identified in the CAA associated with public welfare effects include precursors of acid
rain and regional haze. Acid rain is produced by sulfur and nitrogen-containing air pollutants
that react in the atmosphere to create acidic compounds that are then deposited through
precipitation or dry deposition processes onto the surface of the Earth. The accumulation of these
acid compounds over time can damage sensitive aquatic, agricultural, and forest ecosystems
resulting in reduced productivity and reduced biodiversity. Regional haze results from the same
precursors of acid rain, plus organic compounds, and soils that are suspended in the atmosphere
by mechanical processes. The largest stationary sources of sulfur compounds and a major source
of nitrogen compounds are coal-fired power plants. The precursor pollutants of acid rain and
regional haze are also emitted by highway and off road mobile sources, ferrous metal mills, other
secondary metals processes, incinerators, and the processes used to reduce concrete into smaller
pieces that can be hauled away and used as road bed aggregate. These sources, however,
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Table 3-22 Potential Relevant Source Categories Covered by
NESHAP MACT Regulations

Federal Register Date of
Source Category Citation Pollutants Regulated Implementation
Hazardous Waste Combustion 64 FR 52827 dioxins, furans, mercury, 9/20/01
cadmium, lead, antimony,
arsenic, beryllium,
chromium, acid gases and
chlorine gas
Ferroalloys Production 64 FR 27450 particulate matter 5/20/01
Secondary Aluminum Production 65 FR 15689 metals, dioxins, furans, 3/24/03
polycyclic organic matter,
HCI, and chlorine gas
Integrated Iron and Steel 68 FR 27645 particulate matter 5/20/06
Production
Iron and Steel Foundries signed 8/29/03 HAP Metals and HAP
Organics
Subtitle D Landfills 68 FR 2227 Represented as total PM 11/16/03
and Total Organics
Offsite Waste Recovery 61 FR 34140 Removal of HAP Materials 7/10/06

Operations®

Before Treatment

Y Includes non RCRA exempt hazardous waste landfills and incinerators (EPA 2003c).

represent only a small fraction of the emissions resulting from power plants, existing mobile
sources and existing activities of the type related to the Alternatives. Acid rain is regulated
largely by the emissions trading program implemented under Title 4 of the CAA which restricts
the collective emissions of sulfur dioxide and oxides of nitrogen from the largest coal-fired
power plants. Regional haze precursor pollutants are regulated in conjunction with PM2.5
programs and most States are just beginning to implement plans to achieve the visibility

objectives.

Sources associated with the Alternatives emit long lasting air contaminants that absorb heat
energy and are thought to be capable of causing changes in the Earth’s climate. These
compounds act like the panes of glass in a greenhouse to trap heat and, therefore, have become
known as greenhouse gases (GHGs). The primary GHGs are carbon dioxide (CO,), methane
(CH,), and nitrous oxide (N,0O). Carbon dioxide is the dominant gaseous byproduct of fossil and
biomass fuel combustion, and any such combustion source (e.g., industrial furnaces, solid waste
incinerators, gasoline engines, diesel engines) releases CO,. Methane and N,O are also released
by fuel combustion sources, although at very small levels, and also by other industrial processes.
EPA prepares an annual assessment of emissions of GHGs in the U.S* (EPA 2003d):
Greenhouse gases are not currently regulated under the CAA, although there are many voluntary
programs that are being implemented to reduce the amount of these gases that are released in the

! http://yosemite.epa.gov.oar/globalwarming.nsf/ResourceCenterPublicationsGHGEmissions.html.
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U.S. The contribution of the activities associated with the Alternatives to total GHG loading is
negligible in comparison to power generation and total mobile source activities.

3.5.2 Affected Environment

The affected environment, as defined for the purposes of the air quality impact assessment,
includes the ambient air affected by non radiological air pollutants emitted from activities
associated with the release, handling, processing, transportation, and disposal of solid materials
generated from licensed facilities under the Alternatives, and the General Public potentially
exposed to such non radiological air pollutants. The affected environment also includes
environmental receptors potentially affected by air emissions from activities associated with the
Alternatives.

3.5.3 Environmental Consequences

Total national air emissions (in units of tons per year) from processes and activities associated
with the Alternatives are estimated using emission factors. For example, the total amount of
particulate matter (PM) associated with the recycling of ferrous metal under the Unrestricted
Release Alternative is estimated by multiplying the total amount of ferrous metal generated from
licensed facilities that is recycled in ferrous metal mills (in units of tons per year) by a factor for
the amount of particulate matter emitted per ton of ferrous metal recycled (in units of mass PM
per ton ferrous metal processed). Emission factors (EPA 2004a) are applied to appropriate
estimates of the material flow through each process to estimate the incremental effects on air
quality associated with each Alternative. A summary of the total air emissions expected to result
from each of the Alternatives is provided in Table 3-23.

Table 3-23 Summary Table — Total Air Emissions from Alternatives (metric tons)

“No Action and Unrestricted Release Alternatives PM,, @ SO, @ NO, @ VOC  CO
Concrete 1,219 Neg. 4,654 1,132 910
Ferrous Metal 8,362 2,905 7,248 4,614 -
Trash (landfill disposal) 67 Neg. 186 94 94
TOTAL 9,648 2,905 12,124 5,839 1,004
EPA/State-Regulated Disposal Alternative PM,, SO, NO, VOC CO
Concrete (landfill disposal) 1,210 Neg. 3 1,132 910
Ferrous metal (landfill disposal) 36 Neg. 772 60 326
Trash (landfill disposal) 10 Neg. 186 94 94
Trash (incineration) 171 117 337 94 157
TOTAL 1,417 117 5,696 1,285 1,393
LLW Disposal Alternative PM,, SO, NO, VOC CO
All Materials total 93 7 889 94 94
Limited Dispositions Alternative PM,, SO, NO, VOC CO
All Materials 205 62 258 123 21

Note: Neg. means negligible.

Do NoT CITE OR QUOTE — 3/9/05 3-43 Draft GEIS



O©CoONO UL WN -

Chapter 3: Affected Environment and Environmental Consequences

Approximately 19.8 million metric tons of concrete and 2.4 million tons of ferrous metal would
be released from licensed commercial nuclear reactor facilities under any of the Alternatives
(SC&A 2003, Table 10.3). This amount of ferrous metal is compared to approximately

82 million metric tons per year in the United States. Conversely, approximately 6,600 metric
tons of copper and 200 metric tons of aluminum are anticipated to be released from commercial
nuclear reactor facilities. Due to the relatively small quantities, air quality impacts associated
with recycling and disposal of aluminum and copper are not discussed quantitatively in the Draft
GEIS. Approximately 0.066 million metric tons of trash would be released from licensed nuclear
reactor facilities, with an additional 0.886 million tons of trash released from licensed facilities
other than commercial nuclear reactors. This compares with estimates of approximately 209
million metric tons per year of municipal solid waste. The air quality impact analysis for trash is
based on the disposal of trash in either EPA/State-regulated landfills, EPA/State-regulated
incinerators, or LLW disposal facilities. Trash is not assumed to be recycled or reused under any
of the Alternatives.

Sources and activities associated with the Alternatives to which NESHAP standards apply are
described in Appendix I. Process emissions of hazardous air pollutants (HAPs) would be
generated from the recycling of ferrous metal under the No Action and Unrestricted Release
Alternatives. The emission factors for HAPs for ferrous metal recycling are small compared to
the emission factors for the criteria (NAAQS) air pollutants for ferrous metal recycling, in terms
of emissions per ton of ferrous metal recycled. Therefore, the HAP emissions from ferrous metal
recycling would be small as compared to the total inventory of HAPs emitted on a national basis.
Similarly, the HAP emissions associated with disposal of licensee-generated material in Subtitle
D landfills or EPA/State-regulated incinerators would also be small as compared to the total
inventory of HAPs emitted from landfill disposal and incineration of solid waste. In addition,
the facilities where these materials would be processed are already subject to HAP emissions
limitation standards whether or not the materials from licensed facilities are processed.
Therefore, HAP emissions from ferrous metal recycling and landfill disposal and incineration of
solid waste are not discussed quantitatively in the Draft GEIS.

The preceding analysis has been completed based on material quantity estimates for commercial
reactor licensees. There are a variety of other types of activities that release materials that could
be included in the various alternatives. With the exception of trash, the total quantities of the
other materials from these non reactor facilities are extremely low and will not add to the air
quality impacts. The quantity of trash generated from these other licensed facilities is estimated
to be 883,000 tons (SC&A 2003, Tale 5.6). The emissions totals for trash incineration assume
incineration of only the 66,000 tons (SC&A 2003, Table 10.7) generated from commercial
nuclear reactor facilities. These totals remain in the range of less than one percent of existing
emissions represented in the annual national emissions inventory.

3.5.4 Summary of Air Quality Impacts

This section assesses non-radiological impacts to air quality. Radiological impacts are included
in the dose assessments in Section 3.2.
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Non-radiological air emissions associated with processes and activities associated with the
Alternatives are summarized in Table 3-23. These emissions will take place over a large
geographical area, and at various times depending on when individual sites are decommissioned
and the materials are released. Some of these emissions will also occur over the operating life of
the facility. The potential impacts on any individual community will be intermittent and short
lived. Therefore, it is concluded that incremental impacts on ambient air quality and human
exposure to non-radiological air pollutants in individual communities will be inconsequential for
all of the alternatives.

Furthermore, the incremental quantity of predicted air emissions would be small as compared to
the overall amount of air emissions generated from the total amount of concrete and ferrous
metal, being recycled annually in the U.S. The overall effects on air quality associated with all of
the alternatives would be small when compared with other sources of emissions.

3.6 ECOLOGICAL IMPACTS

Section 3.4 concludes the potential non-radiological impacts to surface water, ground water and
drinking water are expected to be small because compliance with EPA and State permits would
preclude significant impacts. Furthermore, ecological receptors only face potential
environmental consequences from surface water in ground-water fed surface water bodies.
Leachate or runoff that seeps into ground water and ultimately reaches a surface water body,
especially a small pond, could alter the pH of or introduce organic and inorganic compounds into
the surface water body. Since the non-radiological impacts to surface water, ground water and
drinking water described in Section 3.4 are expected to be small, then non-radiological impacts
to ecological receptors are also expected to be small.

Radiological impacts to environmental receptors are considered to be insignificant. The current
position of the International Commission on Radiological Protection (ICRP 1991) is that "the
standard of environmental control needed to protect man to the degree currently thought
desirable will ensure that other species are not put at risk." Recently, ICRP has stated that the
ICRP "system for protection of human beings has indirectly provided a fairly good level of
protection of the human habitat.” (ICRP 2003, page 201) However, the ICRP has decided to
develop a framework for the assessment of radiation effects in non-human species. "The primary
purpose of developing such a framework is to fill a conceptual gap in radiological protection; it
does not reflect any particular concern over environmental radiation hazards." (ICRP 2003, page
207) Since a dose rate of 1 mrem/yr is a small fraction of background radiation, there would be
no significant radiological impact to ecological resources associated with the Alternatives.

The DOE standard A Graded Approach for Evaluating Radiation Doses to Aquatic and
Terrestrial Biota (DOE-STD-1153-2002, July 2002, p. xxi) (DOE 2002a) states:

“The technical standard assumes a threshold of protection for plants and animals
at the following doses: for aquatic animals, 1 rad/d (10 mGy/d); for terrestrial
plants, 1 rad/d (10 mGy/d); and for terrestrial animals, 0.1 rad/d (1 mGy/d).
Available data indicate that dose rates below these limits cause no measurable
adverse effects to populations of plants and animals.”
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These exposure thresholds are consistent with the values in the Report of the United Nations
Scientific Committee on the Effects of Atomic Radiation (UNSCEAR) to the General Assembly
- "Effects of Radiation on the Environment" (UNSCEAR 1996). The units associated with
exposure and dose to non-human species, and value of the relative biological effectiveness is
currently the subject of international debate. It should be noted that the annual dose rate
thresholds identified by these agencies are orders of magnitude above any of the dose limits
being considered under the alternatives. As a result, it is impossible under the provisions of the
proposed rule to attain such high dose rates. Consequently, the rule provides ample protection to
biota.

3.7  WASTE MANAGEMENT

Under the five proposed Alternatives, materials generated from licensee facilities can be released
to one or more of the following dispositions: use in general commerce (including recycling into
consumer products or industrial and construction uses); reuse; disposal in EPA/State-regulated
facilities?; or disposal at Low-Level Radioactive Waste (LLW) disposal facilities. The waste
management discussion below describes the affected environment and analyzes potential
environmental consequences of the Alternatives with respect to disposal of materials in
EPA/State-regulated landfills and LLW disposal facilities. Section 3.7.1 provides a discussion
of the affected environment with respect to waste management, and Section 3.7.2 provides a
discussion of the potential environmental consequences with respect to waste management.

3.7.1 Affected Environment

The affected environment for the Proposed Action includes EPA/State-regulated disposal
facilities (landfills and incinerators) and LLW disposal facilities where licensees would dispose
released solid material. Under each of the Alternatives some amount of potentially clearable
material would be disposed of at LLW disposal facilities; the amount of material disposed of as
LLW varies by Alternative. For the LLW Disposal Alternative all of the potentially clearable
material released would be disposed of as LLW. For the other Alternatives a smaller amount of
the material which is below the release criteria would be disposed of as LLW. Under the
EPA/State-Regulated Disposal Alternative almost all of the potentially clearable solid material
would be disposed of in EPA/State-regulated disposal facilities, with the remainder disposed of
in LLW disposal facilities.®> Under the No Action and Unrestricted Release Alternatives
licensees could dispose of solid materials in EPA/State-regulated disposal facilities or recycle the
materials. Under the Limited Dispositions Alternative, ferrous metals and trash could be

2 Disposal in EPA/State-regulated Subtitle C disposal facilities is not being considered as an
Alternative in the Draft GEIS. Please see the discussion on Subtitle C disposal facilities in Chapter 2,
Section 2.4.3.

® Note that under the No Action, Unrestricted Release, and Limited Dispositions Alternatives
byproducts of solid material recycling processes (e.g., furnace slag) are anticipated to be disposed of in
EPA/State-regulated landfills. Such disposal is not quantitatively evaluated in the waste management
consequences analysis in Section 3.7.2., because these quantities are much lower quantities than the
guantities of solid materials that would be disposed of under the Alternatives.
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disposed of in EPA/State-regulated disposal facilities, while concrete could either be recycled
into roadbed material or disposed of in EPA/State-regulated landfills.

The environment in the vicinity of the EPA/State-regulated disposal facilities and LLW disposal
facilities may be affected by disposal in terms of consumption of the existing disposal capacity of
these facilities and associated consumption of available land area. The environmental
consequences analysis for disposal of solid materials in EPA/State-regulated disposal facilities or
in LLW disposal facilities evaluates the effects of such disposal on the existing disposal
capacities of these waste disposal facilities and the potential need for additional facility capacity
and the associated utilization of land. There are three licensed LLW disposal facilities -
Barnwell, South Carolina, Hanford, Washington, and Clive, Utah. These three facilities and their
environs represent the affected environment with respect to LLW disposal conducted under any
of the Alternatives. Under the EPA/State-Regulated Disposal Alternative, NRC would authorize
the disposal of solid materials at any EPA/State-regulated landfill or incinerator (for trash only)
in the United States. The affected environment with respect to EPA/State-regulated disposal
potentially includes any RCRA Subtitle D landfill or incinerator facility in the United States and
the environs of such facilities. However, no site-specific analyses are conducted for EPA/State-
regulated disposal because the specific facilities that may accept solid materials for disposal
cannot be identified, and therefore no site-specific discussion of the affected environment is
provided in this section.

3.7.1.1 EPA/State-Regulated Disposal Facilities
As discussed in Section 2.4.3, the EPA/State-regulated facilities are RCRA Subtitle D landfills.

Capacity data for Subtitle D landfills was obtained from “The State of Garbage in America”, a
report on municipal solid waste published annually in BioCycle (BioCycle 2002). The
methodology and a full discussion of these data can be found in Attachment 2 of Appendix J.
The remaining Subtitle D landfill capacity reported in 2001 is 6,584,885,975 tons. Although
capacity expanded between 1998 and 2000 as a result of the addition of new landfills or
expansion of existing landfills, NRC assumes that the amount of remaining capacity would
remain equal to the 2001 value for the purposes of this environmental consequences analysis.

The actual cubic yards of disposal capacity remaining in the Subtitle D landfills depends on what
assumption is made concerning how tightly the waste is compacted. Using low, middle, and high
end conversion factors (see Table 3-24) gives the following range of the remaining volume of
disposal capacity.

Regional disposal capacity, regional waste generation, and remaining years of capacity have been
calculated as part of Appendix J. In general, the Mountain region of the U.S. has much more
disposal capacity than it needs to dispose of the solid waste generated in that region, while the
New England and the Mid Atlantic regions have the lowest amount of disposal capacity (out of
seven regions) as compared to the amount of solid waste generated in those regions. However,
exporting solid waste to different regions alleviates some of the disparity in capacity. For the
assessment of environmental consequences with respect to Subtitle D landfills in Section 3.7.2,
the national low and high capacity estimates from 2001 in Table 3-24 were used.
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Table 3-24 Remaining Disposal Capacity for Subtitle D Landfills, 2001

Remaining
Capacity Cubic Yards of
in 2001 Cubic Yards Remaining Capacity
(million tons) per Ton (million cubic yards)
6,584 1.66 (low) 10,970
6,584 4.33 (medium) 28,513
6,584 7 (high) 46,094

Source: Online searches and interviews with randomly chosen landfill operators were used to
find standard “tons to cubic yards” conversions. Conversions ranged from 1.66 cubic yards
per ton to 7 cubic yards per ton, depending on the compaction rate and density of waste.

Solid Waste Incinerator Capacity

The existing solid waste incinerator capacity was evaluated with respect to disposal of trash for
the EPA/State-Regulated Disposal Alternative. Solid materials other than trash (concrete and
metal) are assumed not to be incinerated. The incinerator capacity data were derived from
BioCycle’s (BioCycle 2002) annual report. The methodology is described in Appendix J. The
existing solid waste incinerator capacity for the 2001 study year is 33,791,899 tons/year. For the
purposes of the capacity analysis, the analysis assumed that the incineration capacity would
remain equal to the capacity reported in 2001.

3.7.1.2 LLW Disposal Facilities

Three facilities in the country currently accept LLW for disposal. Their total remaining capacity
is roughly 10.4 million cubic yards, as summarized in Table 3-25.

The Hanford LLW disposal facility accepts waste from the Northwest and Rocky Mountain
compacts. Hanford is licensed by the State of Washington to receive wastes in Classes A-C. The
"compact States™ include Washington, Oregon, Idaho, Montana, Utah, Wyoming, Nevada,
Colorado, New Mexico, Alaska, and Hawaii. The only power reactors in these compact States
are the four "Energy Northwest™ units at Hanford. The Barnwell LLW disposal facility currently
accepts waste from all U.S. generators except those in Rocky Mountain and Northwest
compacts. Beginning in 2008, Barnwell will only accept waste from the Atlantic Compact States
(Connecticut, New Jersey, and South Carolina). The Barnwell facility is licensed by the State of
South Carolina to receive wastes in Classes A-C. Therefore, the existing LLW disposal capacity
is reported in the following section with and without consideration of the capacity at the
Barnwell and Hanford facilities, as most commercial nuclear reactor facilities would be
precluded from disposing of LLW at the Hanford and Barnwell facilities during the period of the
Proposed Action.
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Table 3-25 NRC-Licensed LLW Disposal Facility Capacity, 2002

Remaining
- Volume
Facility (million cubic Notes
yards)
Envirocare - Clive, UT 2.7 Remaining capacity as of 12/02
Barnwell Disposal Facility - 0.008 Reported as 230,000 cubic feet.
Barnwell, SC This only accounts for non-
regional* waste. Barnwell will stop
accepting non-regional waste in
2008.
Hanford Off-Site LLW Disposal 7.7 Excluding facilities for wastes
Facility - generated at the Hanford Site.
Hanford, WA
Total 10.4 Not including Barnwell.

* Non-regional waste is anything generated outside the Atlantic Compact, which includes South Carolina, New Jersey, and
Connecticut.

3.7.2 Environmental Consequences

Environmental consequences could affect EPA/State-regulated disposal facilities and LLW
disposal facilities. Potential environmental consequences to RCRA Subtitle D facilities under
each Alternative are discussed in Section 3.7.2.1. Potential environmental consequences to LLW
disposal facilities under each Alternative are discussed in Section 3.7.2.2.

3.7.2.1 EPA/State-Regulated Disposal Facilities

Under four of the five Alternatives, some amount of solid material released from licensed
facilities could be disposed of in EPA/State-regulated licensed landfills. For the Unrestricted
Release Alternative and the EPA/State-Regulated Disposal Alternative, the amount of material
that could be disposed of at EPA/State-regulated landfills would depend upon the specific dose
option for the Alternative. For the No Action and the Limited Dispositions Alternatives the
amount of material that could be disposed of in EPA/State-regulated landfills would be
determined by case-by-case assessment by NRC, and therefore the amount of material that
would be disposed of cannot be estimated. However, the No Action and Limited Dispositions
Alternatives would be bounded by the Unrestricted Release and EPA/State-Regulated Disposal
Alternatives.

The environmental consequences of disposal of solid materials in EPA/State-regulated landfills
relates to the consumption of disposal capacity of the existing population of landfills,
displacement of materials from other sources that would normally have been disposed of in
EPA/State-regulated landfills, and potential exceedance of available disposal capacity. If only a
small percentage of the overall existing landfill disposal capacity would be utilized under a
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particular Alternative, then neither exceedance of capacity nor displacement of materials would
occur. The following evaluation of environmental consequences is based on the projected
amount of material released for disposal and the remaining capacity of EPA/State-regulated
landfills. The analysis demonstrates that the existing capacity of Subtitle D landfills is adequate
for disposal of all potentially clearable solid materials that could be released under any of the
alternatives.

3.7.2.1.1 No Action Alternative

Solid materials can currently be released for unrestricted use or disposal. Any future changes in
the proportion of those dispositions would be covered by the impacts of the Unrestricted Release
and EPA/State Regulated Disposal Alternatives. The EPA/State-regulated landfill capacity
discussed in Section 3.7.1 would be adequate to accommaodate the disposal of solid material in
RCRA Subtitle D landfills under the No Action Alternative.

3.7.2.1.2 Unrestricted Release Alternative

Under the Unrestricted Release Alternative five dose options are considered for the release of
solid materials. For purposes of this analysis, it is assumed that all of the ferrous metal, concrete,
and trash’ released for each dose option would be disposed of in EPA/State-regulated landfills.
This assumption would represent the maximum amount of material that would be disposed of in
Subtitle D landfills under any of the Alternatives and would include solid material that could
otherwise be recycled under the Unrestricted Release Alternative. Under this assumption, the
amount of material that would be disposed of in EPA/State-regulated landfills under the
Unrestricted Release Alternative is approximately the same as the amount that would be disposed
of in EPA/State-regulated landfills under the EPA/State-Regulated Disposal Alternative. This
also bounds the amount from the Limited Dispositions Alternative.

Figure 3-2 shows the amount of total material released and the amounts of ferrous metal,
concrete, and trash under each dose option. The amount of material released under each dose
option is: 8.4 million cubic yards for the 0.03 mrem/yr dose option; 9.9 million cubic yards for
the 0.1 mrem/yr dose option; 11.1 million cubic yards for the 1 mrem/yr dose option, and

11.3 million cubic yards for the 10 mrem/yr dose option. The amount of material that would be
released under the Unrestricted Release Alternative RS-G-1.7 dose option would be
approximately the same as the 1 mrem/yr dose option.

Table 3-26 provides a comparison of the estimated remaining Subtitle D landfill capacity and the
maximum estimated amount of material anticipated to be released under the Unrestricted Release
Alternative that could be disposed of in EPA/State-regulated landfills.

By 2049 an estimated 6.4 million cubic yards of concrete and 1.9 million cubic yards of ferrous
metal is anticipated to be released under the 0.03 mrem/yr dose option for the Unrestricted
Release Alternative. This 8.3 million cubic yards of material represents 0.08 percent of the

* These figures represent the total amount of concrete, ferrous metal, and trash. Note that aluminum,
and copper are not included in this capacity analysis.
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Chapter 3: Affected Environment and Environmental Consequences

Table 3-26 Estimated Remaining Subtitle D Disposal Capacity and Projected Materials
Released under the Unrestricted Release Alternative

Estimated Projected Material Released
Remaining (million cubic yards and percent of
Disposal remaining capacity)*
Capacity
Subtitle D (million
Landfill cubicyards) .03 mrem/yr .1 mrem/yr 1 mrem/yr 10 mrem/yr
Low
Capacity 10,970 84 0.08% 99 0.09% 111 0.10% 113 0.10%
Estimate
High
Capacity 46,094 84 0.02% 9.9 0.02% 111 0.02% 11.3 0.02%
Estimate

* Figures for “projected material released” apply to the period of 2003 to 2049.
3.7.2.1.3 EPA/State-Regulated Disposal Alternative

The EPA/State-Regulated Disposal Alternative would require that all potentially clearable
materials released from licensed facilities be disposed of in EPA/State-regulated landfills or
incinerators (for trash only). The same five dose options evaluated under the Unrestricted
Release Alternative apply to the release of materials for disposal in EPA/State-regulated landfills
under this Alternative. Each dose option represents a different amount of material released, as
shown in Figure 3-2. Under the EPA/State-Regulated Disposal Alternative, all solid material
would be prohibited from general commerce (recycling into consumer products and industrial
and construction uses). The maximum amounts of materials assumed to be disposed of in
EPA/State-regulated landfills under the EPA/State-Regulated Disposal Alternative under each
dose option are the same as for the Unrestricted Release Alternative in Section 3.7.2.1.2.

The estimated remaining Subtitle D landfill disposal capacity under the EPA/State-Regulated
Disposal Alternative is the same as shown in Table 3-26. The maximum amount of remaining
Subtitle D landfill capacity that would be utilized under the EPA/State-Regulated Disposal
Alternative is approximately 0.10 percent. There will therefore be no additional environmental
waste management impacts from the release of materials for disposal in Subtitle D landfills under
the EPA/State-Regulated Disposal Alternative.

3.7.2.1.4 Low-Level Waste Disposal Alternative

No solid material would be disposed of in Subtitle D disposal facilities under the LLW Disposal
Alternative.
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3.7.2.1.5 Limited Dispositions Alternative

Under the Limited Dispositions Alternative concrete could be recycled only into roadbed
material. Other materials would be required to be disposed of in EPA/State-regulated disposal
facilities, except for those materials released in a case-by-case assessment by NRC. Tools and
other equipment could be reused under this Alternative. Therefore the amount of solid material
anticipated to be disposed of in EPA/State-regulated landfills under this Alternative would be
less than that anticipated to be disposed under the EPA/State-Regulated Disposal Alternative
described in Section 3.7.2.1.3 above.

3.7.2.2 LLW Disposal Facilities

Similar to the discussions above for environmental consequences to EPA/State-regulated
disposal facilities, environmental consequences associated with waste management at LLW
facilities can be categorized in two main groups: potential exceedance of capacity of the current
population of LLW facilities or displacement of materials from other sources that would
normally have been disposed of in a LLW facility. Exceedance of capacity or displacement of
materials would most likely precipitate construction of new LLW facilities or expansion of
existing facilities. The impacts associated with construction of new facilities or expansion of
existing facilities are outside of the scope of the Proposed Action, but are discussed qualitatively
in Section 3.7.3 below.

The total amount of potentially clearable solid material anticipated to be released from
commercial nuclear reactor facilities is summarized in Table 3-27. Under the LLW Disposal
Alternative all of this material would be disposed of in LLW disposal facilities. The amount of
solid material that would be disposed of as LLW under the other four Alternatives will be less.
Table 3-28 lists the estimated amount of material to be disposed of as LLW under each of the
Alternatives.

Table 3-27 Mass of Potentially Clearable Materials
from Commercial Nuclear Reactor Facilities

Material Total Mass (tons)
Ferrous Metal 2,498,911
Concrete 19,877,341
Trash 323,023
Aluminum 212
Copper 6,584
Total 22,706,071
Total Cubic Yards 11.5 Million Cubic Yards

Source: SC&A 2003, Table 10.3.
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Chapter 3: Affected Environment and Environmental Consequences

Table 3-28 Projected Material Released to LLW Disposal* and Estimated
Remaining Disposal Capacity Under Each Alternative

Percent of Estimated Remaining LLW
Disposal Capacity

Projected Material Hanford, Barnwell

Released and Envirocare
(million cubic (10.4 Mil cubic Envirocare Only
Alternative yards) yards) (2.7 Mil cubic yards)

No Action 2.27 21.9 84.5
Unrestricted Release  0.03 mrem/yr 3.4 32.5 125

1.0 mrem/yr  0.41 4 15.2

10 mrem/yr ~ 0.21 2.1 7.9
EPA/State- 0.03 mrem/yr 2.8 26.9 103
Regulated 1.0 mrem/yr  0.29 2.8 10.9
Disposal 10 mrem/yr  0.18 1.7 6.6
LLW Disposal 115 111.6 425.9
Limited Dispositions RS-G-1.7 0.41 4 15.2

* Figures for “projected material released” apply to the period 2003 to 2049.

Source: Volume of materials based on Table 10.3 SC&A 2003 and Tables 3-15 and 3-27 of
this report. Tonnage to cubic yard conversions assume a density of 0.51 cubic yard per ton.

The estimated remaining LLW disposal capacity for each alternative is shown in Table 3-28. It is
anticipated that because of waste acceptance restrictions on the Hanford and Barnwell facilities
the only licensed facility that would be available to accept LLW generated under the Proposed
Action would be the Envirocare facility in Utah. As shown above, several of the “projected
material released” scenarios exceed the current capacity of the Envirocare LLW facility. Under
the No Action Alternative the amount of solid material anticipated to be disposed as LLW would
utilize 84 percent of the available Envirocare facility disposal capacity or 22 percent of the
available capacity of all three of the currently licensed LLW disposal facilities. The amount of
solid material anticipated to be disposed of as LLW under the LLW Disposal Alternative is
equivalent to 426 percent of the LLW disposal capacity of the Envirocare facility, or 112 percent
of the disposal capacity of all three of the currently licensed LLW disposal facilities.

Note that these disposal capacity utilization estimates include only the solid materials that would
be generated from commercial nuclear reactors under the Proposed Action. Given the anticipated
rate of generation of LLW from all facilities under the Proposed Action, the existing LLW
disposal capacity at the Envirocare disposal facility may be either completely utilized or come
close to capacity for at least one dose option under each of the Alternatives. This is even without
considering the fact that facilities that are not reactors would also continue to generate LLW
during the time frame of the Proposed Action. The 1 mrem/yr dose option under the Unrestricted
Release and EPA/State-Regulated Disposal Alternatives, however, would not exceed the current
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LLW disposal capacity, but would utilize only 11 to 15 percent of Envirocare’s total available
disposal capacity.

If the existing LLW disposal capacity is completely utilized within the time frame of the
Proposed Action, then either other material will need to be displaced from LLW disposal, waste
acceptance restrictions on the Hanford and Barnwell facilities will need to be lifted, or LLW
facilities will need to be constructed or expanded to accommodate the LLW disposal. Note
however that under the LLW Disposal Alternative, even if all the waste acceptance restrictions
were lifted from the Hanford and Barnwell facilities, the total capacity of the three licensed LLW
disposal facilities would not be sufficient to accommodate all of the LLW that would be
generated. Potential construction of new LLW disposal facilities or expansion of LLW disposal
facilities is discussed in Section 3.7.3, however quantitative evaluation of construction impacts is
not within the scope of the Draft GEIS.

3.7.3 Potential Impacts from Construction of Additional Facilities

There will be no need for construction of additional RCRA Subtitle D disposal facilities as a
direct result of any of the Alternatives described in Section 3.7.1 above. The existing Subtitle D
landfill capacity will not be adversely affected under any of the Alternatives and associated dose
options and therefore no land-take for future construction would occur related to these
Alternatives in the time period analyzed. Because there will be no new construction, there are no
associated waste management consequences from disposal in current landfills. If in the future, a
need for constructing new Subtitle D landfills arises in response to any site-specific conditions,
then a site-specific environmental review would be conducted for that Proposed Action as it falls
outside of the scope of this analysis.

The need for construction of additional LLW disposal facilities or expansion of existing facility
capacity may result from any of the Alternatives described in Section 3.7.2. This would depend
upon the specific dose option. The LLW Disposal Alternative would result in utilization of more
than 100 percent of the available LLW disposal capacity. The availability of LLW disposal
facility capacity could potentially be adversely affected by several of the proposed Alternatives,
and therefore land-take for future construction of new facilities or expansion of existing facilities
may be necessary. Potential environmental consequences related to new construction or
expansion of LLW facilities are outside of the scope of this Draft GEIS, however. If, in the
future, new LLW disposal facilities are proposed to be constructed or existing facilities
expanded, then site-specific environmental reviews would be conducted that would evaluate all
related environmental consequences.

3.8  CUMULATIVE IMPACTS

Cumulative impact is defined in 40 CFR 1508.7 as “the impact on the environment which results
from the incremental impact of the action when added to other past, present, and reasonably
foreseeable future actions regardless of what agency (Federal or non-Federal) or person
undertakes such other actions. Cumulative impacts can result from individually minor but
collectively significant actions taking place over a period of time.” CEQ guidelines (CEQ 1997)
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describe those attributes that should be considered when analyzing cumulative impacts of a
proposed action (such as this rulemaking), including:

» Determining which resources are affected by the proposed action;

» Identifying other past, present, and reasonably foreseeable future actions that either have or
might affect those resources;

» Identifying and evaluating potential impacts, but focusing on the most important cumulative
impact issues; and

» Determining the magnitude and significance of the proposed action in the context of the
cumulative impacts of other past, present and future actions.

The environmental consequences we considered were doses to the public and LLW disposal
capacity. The cumulative impacts considered in this section are (1) exposure of individuals to
multiple sources, (2) disposition of DOE scrap metals, (3) industrial activities involving
naturally-occurring radioactive materials (NORM), and (4) the proposed NRC licensing of
facilities with significant quantities of LLW.

Individuals could be exposed to very low levels of radioactivity from more than one source, for
example from a vehicle’s engine block and recycled concrete in a roadbed. Appendix E
considers the possible frequency of multiple scenarios affecting the same individual. There could
be multiple radionuclides involved, or multiple kinds of materials released, or multiple
concurrent scenarios (such as multiple facilities releasing materials, or processing released
materials while using consumer products made from released materials). Appendix E concludes
the likelihood of such multiple concurrent exposures becomes vanishingly small as the number
of potential concurrent scenarios increases. While it is difficult to estimate the actual probability
of a particular scenario, with each additional scenario, the potential for all the scenarios occurring
together becomes smaller. Even with only a few scenarios, this potential is very small.

Another source of potentially clearable solid materials is the decommissioning of DOE facilities.
DOE is developing an environmental impact statement (EIS) related to the disposition of DOE
scrap metals with small amounts of radioactivity. At this time, because DOE has not yet
published its EIS, NRC has found insufficient information in the published literature to
quantitatively characterize DOE facilities. Although the relative contribution of DOE materials
to public doses cannot be estimated, the release of DOE scrap metal could contribute to
cumulative impacts if the material leaves DOE sites.

Most Department of Defense facilities using potentially clearable materials are licensed by the
NRC and are thus captured by the licensed facilities analyzed in this GEIS.

Other sources of potentially clearable solid materials are commercial industries not licensed by
NRC that use or process materials that contain NORM, which because of their operations create
higher concentrations of radioactivity than that associated with an undisturbed natural setting.
This material is defined as technologically enhanced NORM (TENORM). The following
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industries generate TENORM - petroleum production, uranium mining, phosphate and
phosphate fertilizer production, fossil fuel combustion, drinking water treatment, metal mining
and processing, and geothermal energy production. Radioactive species associated with
TENORM are typically uranium, thorium and their decay products. Contaminated equipment
could be decontaminated and reused, disposed of, or sold as scrap. Limited information was
uncovered in the published literature to quantitatively characterize potential cumulative impacts
(DOE 1996).

Investigation of the recycle of scrap metal contaminated with NORM has found that the NORM
goes into the slag rather than the metal products. Because the same NORM species present as
contamination are present in the ore or raw materials that initially contain the metals, and these
species go to the slag during processing, recycle of metals from these industries has been
performed for decades and gives no cause for concern. Although NORM use is not federally
regulated, many States have promulgated regulations to control exposure from TENORM. In
2004, the States published model State regulations and Implementation Guidance for TENORM
(Part N of the Suggested State Regulations for Control of Radiation), which were developed
working through the Conference of Radiation Control Program Directors, Inc. Adoption of State
regulations equivalent to Part N provide basic radiation protection standards for TENORM that
are the same as the basic standards for radiation protection in NRC’s 10 CFR Part 20. Although
the industries mentioned above are not licensed by NRC, some States may amend their
TENORM regulations in response to an NRC rulemaking on controlling the disposition of solids.

When considering cumulative impacts related to LLW disposal capacity, the analysis considered
proposed NRC-licensed facilities that would generate large quantities of solid materials that
would be classified as LLW. There are two proposed new uranium enrichment plants, one
proposed by the USEC, Inc. for construction in Portsmouth, Ohio and one proposed by Louisiana
Energy Services (LES) for construction in Lea County, New Mexico, that would generate LLW.
In the event that NRC does not license a new enrichment plant, the existing USEC enrichment
plant in Paducah, Kentucky is anticipated to remain in operation. (The Paducah plant is
anticipated to cease operations if a new USEC plant is licensed.) Each proposed enrichment
plant and also the existing USEC Paducah plant, if it continues to operate, would generate
depleted uranium hexafluoride (DUF;) that under current DOE requirements would be converted
to uranium oxide (DU,0,) in a DUF, conversion plant. DOE is proposing to construct and
operate two conversion facilities for converting DUF, at Portsmouth, OH and Paducah, KY.
These facilities would convert DOE’s inventory of DUF, to a more stable chemical form suitable
for beneficial use or disposal. For the proposed USEC enrichment plant, LLW would be
generated from site preparation activities including D&D of existing USEC-controlled buildings
and structures at the USEC Portsmouth and Paducah plants. For the proposed USEC and LES
enrichment plants, additional LLW would be generated from D&D of the enrichment plants at
the end of their operating life. The amount of such D&D waste that would be classified as LLW
would depend upon what Alternative NRC selects for the Proposed Action.

The license application processes for the proposed USEC and LES enrichment facilities are in
their early stages and quantitative estimates of the amount of LLW that would be generated from
these proposed facilities are not available. In the event that no new commercial LLW disposal
capacity is constructed in the U.S. during the time frame of the Proposed Action, the Proposed
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Action itself would have a small to large (significant) impact on existing LLW disposal capacity.
The combined amount of LLW generated from the Proposed Action and the two proposed
uranium enrichment plants would have a greater impact on existing LLW disposal capacity than
the Proposed Action alone.

When considering past, present, and foreseeable future actions and the impacts from the
proposed rulemaking, cumulative impacts to doses to the public are expected to be small due to
the low doses considered in the NRC rulemaking. In considering cumulative impacts on LLW
disposal capacity, NRC will continue to follow DOE’s environmental review of the recycling of
DOE scrap metals and the licensing of the USEC and LES enrichment facilities. NRC considers
the cumulative impacts on LLW disposal capacity to be potentially small to large (significant),
depending on the Alternative considered under this Proposed Action.

3.9 UNAVOIDABLE ADVERSE ENVIRONMENTAL IMPACTS, SHORT-TERM
USES OF THE ENVIRONMENT, AND LONG-TERM PRODUCTIVITY

The radiation doses that would occur as a result of the proposed action are well below NRC
regulatory limits and represent a small fraction of the existing background levels of radiation.
Unavoidable adverse environmental impacts, short-term uses of the environment, and long-term
productivity were previously considered under the activities expected during operation and
decommissioning of licensed facilities.

3.10 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES

For all but the LLW Disposal Alternative, no resources would be lost because the Proposed
Action falls within the activities expected during operation and decommissioning of licensed
facilities. For the LLW Disposal Alternative, no solid material would be released and all the
potentially clearable material would be disposed of in LLW disposal facilities. This amount of
LLW would be more than four times the available LLW disposal capacity at Envirocare and
more than the disposal capacity at Hanford, Barnwell and Envirocare combined (Table 3-28).
The LLW Disposal Alternative would result in the commitment of land for additional LLW
facilities or the expansion of current LLW facilities.

The Proposed Action would also commit energy resources related to transportation of the solid
material to either recycling or disposal facilities. For the No Action Alternative, approximately
475 million vehicle miles would be traveled transporting the solid materials to recycling facilities
and licensed LLW disposal facilities (Table 3-15). By comparison, under the LLW Disposal
Alternative, approximately 1.4 billion vehicle miles would be traveled transporting by truck all of
the solid materials released to licensed LLW disposal facilities. The LLW Disposal Alternative
represents approximately a 350 percent increase in energy expended for transportation as
compared to the No Action Alternative.

The No Action and Unrestricted Release Alternatives would result in recycling of concrete,
ferrous metal, aluminum and copper. The Limited Dispositions Alternative would result in
recycling of concrete but not metals, except by case-by-case determination by NRC. For the No
Action Alternative 18.3 million tons of solid material, including 16.2 million tons of concrete
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and 2.06 million tons of ferrous metal, would be recycled (Table 3-15). The recycled ferrous
metal could displace the need for production of more than 2 million tons of new ferrous metal.
Production of one ton of recycled ferrous metal requires less energy and materials than
production of one ton of new ferrous metal using virgin materials. Therefore the No Action
Alternative and Unrestricted Release Alternative, under which ferrous metal would be recycled,
would commit fewer resources towards steelmaking than would the EPA/State-Regulated
Disposal Alternative or LLW Disposal Alternative, under which no recycling would be
conducted. The amount of ferrous metal that would be recycled under the Limited Dispositions
Alternative cannot be estimated but would likely be much lower than the amount for the No
Action or Unrestricted Release Alternatives.

3.11 MITIGATION MEASURES AND MONITORING

All radioactive materials used, possessed, or stored onsite are required to be periodically
monitored and inventoried. The monitoring includes the conduct of external radiation and
surface contamination surveys. The inventory addresses quantities of radioactive materials as to
their physical and chemical forms, uses, and dispositions, including radioactive decay. These
requirements are stated in 10 CFR Part 20 and as license conditions stipulated in each license.
Accordingly, the radiological status and locations of materials, before being designated for
release, fall under the full control of the radiation safety program of each licensee. As a result, no
additional mitigation measures are anticipated as a result of implementing any of the alternatives.
The implementation of the rule will be monitored through inspections, similar to those for
releases to sewers.

3.12 COMPARISON OF PREDICTED ENVIRONMENTAL IMPACTS

NEPA regulations require a comparison of the environmental impacts of the alternatives, in order
to define the issues and provide a clear basis for choice among the alternatives. This section
presents a comparison of the environmental impacts of the alternatives described in Section 2.4
of this Draft GEIS, based on information and analysis presented in Chapter 3, Affected
Environment and Environmental Consequences. Table 2-1 provides a summary of the impacts.

Some environmental issues are not analyzed in detail in this Draft GEIS because NRC does not
anticipate activities that could have the potential to impact these environmental resources. These
environmental resources and issues include soils, noise, ecological resources, socioeconomics,
historic and cultural resources, environmental justice, visual and scenic resources, and land use.
In the event that there are site-specific construction activities associated with the disposition of
solid material, any such activities would be subject to site-specific NEPA analysis conducted on
a case-by-case basis.

3.12.1 Human Health and Safety
The radiological effects to the General Public, Non-Licensed Facility Workers, and Licensed

Facility Workers are assessed in this Draft GEIS in terms of collective dose, in units of person-
rem. Even using the highest dose option (10 mrem/year), the effects of exposure on all three
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categories of exposed groups would be small when compared with background exposure coming
from other sources (Appendix E). However, there is a variation between alternatives.

Table 3-29 presents a summary of the collective dose results discussed in Section 3.2. For the
Unrestricted Release Alternative, the dose option chosen for the comparison is the IAEA Safety
Guide RS-G-1.7, which is also part of the Limited Dispositions Alternative. For Licensed
Facility Workers, the collective doses associated with all of the alternatives are similar, except
that for the LLW Disposal Alternative the collective dose is lower because there is no
decontamination of the solid materials.

Table 3-29 Summary of Collective Dose Results (person-rem)

Collective Dose

Non-Licensed
Facility Workers

Alternative Licensed Workers and General Public
No Action 631 3,996
Unrestricted Release 631 3,429
EPA/State-Regulated Disposal without 631 2
Trash Incineration
EPA/State-Regulated Disposal with Trash 631 1,011
Incineration
LLW Disposal 323 -
Limited Dispositions 631 112

For Non-Licensed Facility Workers and the General Public, the highest collective doses are for
the No Action and Unrestricted Release Alternatives because for these alternatives the collective
dose is dominated by exposure of the General Public to products made from recycled ferrous
metal. The lowest collective dose to Non-Licensed Facility Workers and the General Public is
for the EPA/State-Regulated Disposal Alternative without incineration. Collective dose was not
calculated for the LLW Disposal Alternative for Non-Licensed Facility Workers and the General
Public, but is assumed to be low, similar to the collective dose for the EPA/State-Regulated
Disposal Alternative. The collective dose for the Limited Dispositions Alternative is smaller
than for the No Action and Unrestricted Release Alternatives.

3.12.2 Transportation

Transportation effects are measured in this Draft GEIS in terms of fatal vehicle accidents and
railcar incidents (e.g., derailments). These effects are based on statistical information on non-
radiological accidents. The effects are highest for the LLW Disposal Alternative, with an
estimated 32 fatal accidents over the 250 year period of the analysis if the material is transported
by truck, or approximately 7 accidents if it is transported by rail (Table 3-16). This results from
the fact that the analysis for the LLW Disposal Alternative assumes that all materials must be
transported to a single LLW disposal site in Utah, which is an average trip of 1,544 miles.
Transport distances associated with all the other alternatives are significantly shorter, resulting in
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significantly lower transportation effects. The number of fatal accidents under the No Action
Alternative is estimated at 11, which is about double the effect associated with the Unrestricted
Release Alternative at 1 mrem/yr. For the EPA/State-Regulated Disposal Alternative, the effect
would be even lower due to the large number of Subtitle D landfills located throughout the
country resulting in short transportation distances, typically less than 100 miles. For the Limited
Dispositions Alternative, there are approximately 9 fatalities.

3.12.3 Water Quality

As discussed in Section 3.4, impacts to water quality are expected to be small because
compliance with EPA and State permits would preclude significant impacts. Water quality
effects are primarily associated with point source and area source water discharges from the
storage, handling, and processing of solid materials. For the No Action and Unrestricted Release
Alternatives, the effects are generated mostly by runoff discharges from rubblization of concrete
and runoff and process wastewater discharges from recycling of ferrous metal. The incremental
quantity of these discharges generated would be small as compared to the overall amount of
discharges generated from the total amount of concrete and ferrous metal being recycled annually
in the U.S., and the impact on water quality would be equally small. Similarly, the quantity of
additional leachate and potential effects on ground water associated with disposal of solid
materials under the EPA/State-Regulated Disposal Alternative and the LLW Disposal Alternative
would be small compared with the overall amount of leachate being generated annually by these
facilities. Therefore the overall effects on water quality associated with all of the alternatives
would be small when compared with other sources of discharges.

3.12.4 Air Quality

Air quality effects are primarily associated with mobile source emissions from transportation of
solid materials to recycling and disposal facilities, fugitive dust emissions from rubblization of
concrete, process emissions from recycling of ferrous metal, and emissions from the incineration
of trash (Section 3.5). The effects on air quality would be greatest for the EPA/State-Regulated
Disposal Alternative trash incineration variation. The air quality effects associated with all other
alternatives would be negligible. However, the overall effects on air quality associated with all
of the alternatives are small when compared with other sources of emissions (Table 3-23).

3.12.5 Waste Management

The resource being evaluated for waste management is disposal capacity. The EPA/State-
regulated disposal facilities considered were RCRA Subtitle D landfills. The analysis in Section
3.7 demonstrates that the existing capacity of Subtitle D landfills would be adequate for the
disposal of all of the potentially clearable materials that could be released under any of the
alternatives.

Section 3.7 also discusses the analysis of disposal capacity at LLW disposal sites for all the
alternatives. A summary of the LLW disposal capacity analysis is shown in Table 3-30. For the
Unrestricted Release and EPA/State Regulated Disposal Alternatives, the dose option chosen for
the comparison is IAEA Safety Guide RS-G-1.7, which is also part of the Limited Dispositions
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Chapter 3: Affected Environment and Environmental Consequences

Alternative. For small impacts, there is currently sufficient LLW disposal capacity and the need
to expand existing LLW storage is small. For moderate impacts, there is currently insufficient
LLW disposal capacity and expansion of existing LLW storage capacity would be needed. For
large impacts, the amount of additional LLW disposal capacity needed is of such a magnitude
that this impact should be avoided.

Table 3-30 Summary of LLW Disposal Capacity Analysis

Percent of Estimated Remaining
LLW Disposal Capacity

Alternative
Hanford, Barnwell .
; Envirocare Only
and Envirocare
No Action 22 84
Unrestricted Release 41 15
EPA/State-Regulated Disposal 3! 11
LLW Disposal 112 426
Limited Dispositions 4 15

! Percentage presented is based on the 1 mrem/yr dose option. See Table 3-28.

The effects associated with the LLW Disposal Alternative are considered large. Under this
alternative, the amount of solid material projected to be disposed of in the Envirocare LLW
facility totals more than four times the existing capacity of the facility under its current State
licenses and permits. Under the No Action Alternative, the amount of solid material that would
be sent to the Envirocare LLW disposal site is approximately 84 percent of the existing capacity
of the site; this is considered a moderate impact. For the other Alternatives, the impacts are
small. Under the Unrestricted Release and Limited Dispositions Alternatives the amount of
potentially clearable solid material that would be disposed of at the Envirocare LLW disposal
site, would total approximately 15 percent of the existing LLW disposal capacity of the
Envirocare facility for the 1 mrem/year dose option. Similarly, for the EPA/State-Regulated
Disposal Alternative, the amount of potentially clearable solid material that would not be
disposed in an EPA/State-regulated landfill, but would be disposed at the Envirocare LLW
disposal site, would correspond to approximately 11 percent of the existing LLW disposal
capacity of the Envirocare facility.

3.12.6 Cost/Benefit

The cost/benefit analysis is discussed in Chapter 4 and summarized in Table 3-31 for the dose
limit of 1 mrem/yr. The No Action Alternative is the baseline and by definition there are no
incremental costs or benefits associated with this alternative. Incremental costs for the other
alternatives are those costs above the No Action Alternative costs. In Table 3-31 only the most
significant attributes are shown. Public and Occupational Health (Routine) includes collective
doses to the public and licensed workers and represents less than 0.5 percent of the total
incremental benefit or cost of each alternative. Public and Occupational Health (Accident)
includes traffic accidents and represents about 1 percent of the total. Industry Operations

Do NoT CITE OR QUOTE — 3/9/05 3-62 Draft GEIS



coO~NO O A~ WN P

10
11

12
13

14

15

16
17
18
19
20
21
22
23
24
25
26
27
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includes the cost of surveys, disposal fees, and transportation costs and represents about

99 percent of the total. Environmental considerations include air emissions and reductions in the
use of virgin materials due to recycling and represent less than 1 percent of the total.
Transportation and disposal costs are the most significant sub-attributes when considering costs
and benefits.

Table 3-31 Summary of Net Incremental Benefit (Cost)
Associated with Major Attributes by Alternative

Benefit (Cost)
in Millions of Dollars

Publicand  Public and
Occupational Occupational

Health Health Industry Environmental

Alternative (Routine) (Accident) Operations Considerations Total
No Action - - - - -
Unrestricted Release <1l 0 246 1 247
EPA/State-Regulated 1 0 181 @ 181
Disposal
LLW Disposal 1 (23) (1,378) (13) (1,404)
Limited Dispositions 1 0 258 (2) 257

The incremental costs and benefits associated with the various alternatives vary greatly. The
highest incremental costs are associated with the LLW Disposal Alternative and are estimated to
exceed $1.4 billion, primarily from transportation and disposal costs. For the Unrestricted Use
and EPA/State-Regulated Disposal Alternatives, the incremental costs and benefits are highly
dependent on the dose option selected. For both, benefits are associated with the 1 mrem/yr and
10 mrem/yr dose options, but costs are associated with the 0.03 mrem/yr and 0.1 mrem/yr dose
options due to the fact that under these smaller dose options, smaller amounts of solid material
are cleared, and larger amounts must be transported and disposed of in LLW disposal sites. For
the comparison of the Unrestricted Release, EPA/State-Regulated Disposal and Limited
Disposition Alternatives in Table 3-31, the 1 mrem/yr dose option was chosen. For these three
alternatives, the total benefits are similar.
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CHAPTER 4
COST-BENEFIT ANALYSIS

4.1 INTRODUCTION

This chapter describes the costs and benefits of the alternatives described in Chapter 2. Although
a cost-benefit analysis is not a specific NEPA or CEQ requirement, NRC regulations in 10 CFR
51.71(d) specify that “draft environmental impact statements should also include consideration
of the economic, technical, and other benefits and costs of the proposed action and alternatives.”

The cost-benefit analysis sets forth the various economic benefits and costs of the alternatives
under consideration, including environmental benefits. Benefits and costs are assessed at the
national level. The benefits and costs are with respect to the No Action Alternative, which is the
baseline. Table 4-3 summarizes the net incremental benefits for each alternative by dose option.
Table 4-4 presents a summary of the net incremental benefits for each “attribute” by alternative
and dose-option. (Attributes are defined in Section 4.3) Some costs and benefits may be
significant but not quantifiable in terms of dollars, as discussed in Section 4.5, and these are not
reflected in Tables 4-3 and 4-4. Further details on the cost-benefit analysis are provided in
Appendix K.

Based on the currently available data:

» The Limited Dispositions Alternative is expected to result in a net incremental benefit of
about $257 million (present value, 2003$) (compared to the No Action Alternative).

* The Unrestricted Release Alternative is projected to result in a net incremental benefit under
the 1 mrem/yr, 10 mrem/yr and IAEA RS-G-1.7 dose options, but to result in a net cost at the
lower dose option levels.

» The Unrestricted Release Alternative results in a benefits of $247 million, which is
approximately the same as, but slightly lower than the benefit of $257 million associated with
the Limited Dispositions Alternative for the IAEA RS-G-1.7 dose option. This may appear
counter intuitive because in the Limited Dispositions Alternative ferrous metals cannot be
recycled, resulting in the loss of a revenue stream and the addition of a disposal fee.
However, a larger quantity of material can be released in the Limited Dispositions Alternative
than in the Unrestricted Release Alternative, resulting in a benefit that offsets those costs.

» The EPA/State-Regulated Disposal Alternative, while less beneficial than the Unrestricted
Release Alternative, also would result in a substantial net incremental benefit at the
1 mrem/yr, 10 mrem/yr and IAEA RS-G-1.7 dose options, but would result in a net cost
under the lower dose levels. This net benefit arises because under this Alternative a larger
quantity of material can be released than in the No Action Alternative. Thus the avoided
transport and disposal costs for LLW create a benefit relative to the No Action Alternative,
which is offset slightly by the loss of recycling revenues and the cost of EPA/State-regulated
disposal.
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» The LLW Disposal Alternative would result in a substantial net cost of about $1.4 billion.
4.2 SCOPE OF COST-BENEFIT ANALYSIS

Ideally, the cost-benefit analysis should analyze each of the following five rule alternatives under
consideration:

1. No Action
2. Unrestricted Release
»  Material-specific limits
»  Material-independent limits
3. EPA/State-Regulated Disposal
» RCRA Subtitle D Landfill Disposal without Incineration
» Disposal with Trash Incineration
4. LLW Disposal
5. Limited Dispositions

The five dose options (for the dose-specific alternatives):

- 0.03 mreml/yr;

- 0.1 mremlyr;

- 1.0 mremlyr;

- 10.0 mrem/yr; and

- IAEA Safety Guide No. RS-G-1.7.

All facility types:

- Light water reactors (LWRS);

- Independent spent fuel storage installations (ISFSIs);

- Research reactors;

- Facilities included in the site decommissioning management plan (SDMP);

- Fuel cycle facilities; and

- Other materials licensees including, but not limited to medical, academic, industrial, source,
and special nuclear licensees.

All affected materials:

- Ferrous Metal,
- Concrete;

- Copper;

- Aluminum;

- Equipment, and
- Trash.

Due to the broad scope of this Draft GEIS and limited data availability, not all facility types and
materials could be evaluated for all rule alternatives. Nevertheless, the analysis captures a
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substantial majority of material and activity (i.e., radioactivity) that could be released, as well as
the resulting dose.

Alternatives/Dose Options Considered

The cost-benefit analysis addresses all of the alternatives under consideration. For the dose-
specific alternatives (Unrestricted Release and EPA/State-Regulated Disposal), all five dose
options are evaluated.

Materials/Facilities Covered

This analysis quantitatively addresses LWRs for ferrous metal, concrete, and trash. LWR copper,
aluminum, and equipment suitable for reuse were analyzed qualitatively, because distributions of
these materials were not available over time for the alternatives analyzed. The analysis focuses
on LWRs because the collective dose for materials generated from licensees other than
commercial reactor facilities is approximately 5 percent or less of the collective dose associated
with materials generated from commercial reactors for both the No Action and Unrestricted
Release Alternatives.

4.3 IDENTIFICATION OF AFFECTED ATTRIBUTES

This section identifies the factors within the public and private sectors that the alternatives are
expected to affect. These factors are classified as "attributes™ using the list of potential attributes
provided in Chapter 5 of the Regulatory Analysis Technical Evaluation Handbook (NRC 1997b).

» Environmental Considerations. For each alternative, air emissions could be affected by the
number of vehicle miles traveled and/or the relative production of new versus recycled
materials (i.e., ferrous metal, copper, aluminum).

* Industry Operation. Industry may incur operational costs or savings related to surveys,
transportation of either LLW or released material, disposal as either LLW or released
material, and recycling fees or revenues for released material.

» Public Health (Routine). The dose to the public associated with release levels or released
materials may increase or decrease as a result of the alternatives. The dose is monetized
using a value of $2,000 per person rem.

» Occupational Health (Routine). The dose to workers associated with release levels or
released materials may increase or decrease as a result of the alternatives. The dose is
monetized using a value of $2,000 per person rem.

» Public Health (Accidental). The number of driver deaths associated with accidents may be

affected by changes in the number of vehicle miles traveled. Deaths are monetized using a
value of $3 million per death.
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Industry Implementation. One-time costs or savings may result from incremental activities
such as reading the regulations and guidance documents; training employees on new
procedures; capital outlays for equipment; increased recordkeeping if required; and
researching markets and vendors for released material.

NRC Implementation. The NRC may incur an incremental staff burden to conduct the
following implementation tasks: develop guidance, procedures, and aids for use by NRC;
develop enforcement procedures; and develop guidance, procedures, and aids for use by
licensees.

NRC Operation. The NRC may incur an annual incremental staff burden to conduct
inspections, evaluate licensee compliance, and conduct enforcement activities.

Other Government. Other government costs could include costs related to rulemakings in
Agreement States. (This excludes facilities that are assumed to be covered under the
industry operation and industry implementation attributes, such as DOE and DoD facilities.)

In addition to the above, two attributes are evaluated on an entirely qualitative basis:

Regulatory Efficiency. The alternatives will result in benefits associated with the
streamlining of procedures compared with baseline (current) procedures.

Other Considerations. Public confidence in NRC may be affected by the outcome of this
action.

The following attributes are not expected to be affected:

4.4

Occupational Health (Accidental),
Offsite Property,

Onsite Property,

Other Costs to General Public,
Improvements in Knowledge,

Antitrust Considerations, and
Safeguards and Security Considerations.

ANALYTICAL METHODOLOGY

This section describes the process used to evaluate benefits and costs associated with the
alternatives. The benefits include any desirable changes in affected attributes (e.g., improved
safety, monetary savings) while the costs include any undesirable changes in affected attributes
(e.g., increased radiological exposure, monetary costs).
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With the two exceptions noted above, the analysis evaluates all attributes quantitatively.
Quantitative analysis requires a baseline characterization of factors such as the number of
affected facilities, the quantities of materials generated, the rate and time over which the
materials are generated, cost information, and a range of other factors. Additional details
regarding the calculations used in the analysis are presented in Appendix K. The appendix also
presents equations for the analysis and input data, including data on unit costs, hourly wage rates,
number of affected facilities, and other information.

4.4.1 Baseline for Analysis

The analysis measures the incremental impacts of each alternative relative to a baseline, which is
how things would be if the alternative were not imposed (i.e., the No Action Alternative). The
baseline used in this analysis assumes full licensee compliance with existing NRC requirements,
including current regulations. This is consistent with the Regulatory Analysis Guidelines of the
U.S. Nuclear Regulatory Commission which states that, “...in evaluating a new requirement for
existing plants, the staff should assume that all existing NRC and Agreement State requirements
have been implemented” (NRC 2000c). The incremental costs and savings relative to this
baseline are presented in Section 4.5.

4.4.2 Data and Assumptions

As discussed in more detail in Appendix K, this analysis draws on data regarding material
quantities, doses, and survey costs that were developed in the SC&A 2003 and NRC 2004a
reports, prepared under technical basis contracts for NRC. Some additional information was
collected as part of the Draft GEIS and regulatory analysis.

The collective dose is based on the time period when each reactor will be decommissioned. For
metals, the modeling is a cumulative total of all source terms and pathways having significance.
Since all of the expected amounts of materials are expected to be generated during the
remediation of power reactors, the analysis considers the time period (47 years) during which
such materials will be generated and 200 years beyond in assessing long-term impacts. The
analysis assumes that the remediation work of all power reactors effectively will be completed by
2050. The time period of the analysis in SC&A 2003 is 250 years, which is the time during
which potentially clearable materials from existing licensees would be released. It should be
noted that because most of the radioactivity is due to radionuclides with half-lives measured in
years (fraction of a year to about 30 years) rather than in thousands of year, the doses and impacts
beyond 250 years become vanishingly small. For the impacts associated with landfill disposals,
the analysis was carried out to 1,000 years. However, in both cases, no specific distinction is
made between the results associated with the 250 or 1000-year analysis given that beyond 250
years collective doses become negligible.

! A third attribute, environmental considerations, is evaluated partly quantitatively and partly
qualitatively. In addition, the analysis addresses certain subsets of material on a qualitative basis (copper
and aluminum from LWRs and all materials from research reactors).
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The analysis estimates costs based on the actual remaining operating lives of the LWRs. For the
analysis as a whole, however, costs and savings are estimated for 47 years, with each year’s costs
and savings discounted back to the present at a 7 percent discount rate, in accordance with
NUREG/BR-0184 (NRC 1997b). The 47 year period encompasses the planned shutdown dates
and subsequent decommissioning of all LWRs. Dose is estimated for 100 years, because the
dose will not cease at the end of 47 years (SC&A 2003). In fact, dose will continue after

100 years, however, after that point, dose becomes negligible in the cost-benefit analysis. As a
sensitivity analysis, the analysis also presents results calculated using a 3 percent discount rate, as
called for by NUREG/BR-0184 and the Office of Management and Budget (OMB) Circular A-4
(OMB 2003). Section 4.6 presents the results of this sensitivity analysis.

SC&A 2003 estimates differing quantities of materials that could be released under each dose
option and each alternative. In many combinations of alternative and dose option, more material
could be released than in the No Action Alternative. Consequently, this shift in the amount of
material released has a great impact on the calculated costs, often eclipsing the impacts on costs
associated with the shifts in management of the material. Tables K-10 and K-11 in Appendix K
show the quantities of materials assumed to be released under each alternative and dose option.
By far, the attribute that has the biggest effect on the overall benefits and costs of the rule is
industry operation, which includes paperwork costs, survey costs, transportation costs and
disposal costs. Section 2.2 of Appendix K describes the major assumptions and unit costs
associated with this attribute.

The analysis assumes economic rationality (i.e., least cost behavior) on the part of all entities
affected by the rule. For example, under the Unrestricted Release Alternative, in which ferrous
metal could be recycled, this analysis assumes that ferrous metal will only be recycled if it is
more profitable (or less costly) to recycle steel than to dispose of it. Similarly, the costs
associated with a municipal solid waste (MSW) incinerator are greater than those associated with
an MSW landfill due to transport and disposal costs. Therefore, this analysis assumes that
facilities will not choose to send their trash to an MSW incinerator, even if allowed to do so, and
instead will dispose of their trash in a MSW landfill. Consequently, the costs and benefits of
EPA/State-regulated trash incineration are the same as the RCRA Subtitle D Landfill Alternative.
Table 4-1 summarizes the assumptions made about how materials are managed in the baseline
and in each alternative under consideration.

Table 4-1 Disposition of Released Material under Baseline and Alternatives

Alternative Concrete? Ferrous Metal Trash
Baseline/No Action Recycled Recycled MSW Landfill
Unrestricted Release Recycled Recycled MSW Landfill
EPA/State-Regulated Landfill Disposal MSW Landfill MSW Landfill MSW Landfill
LLW Disposal LLW LLW LLW
Limited Dispositions Recycled MSW Landfill MSW Landfill

! Concrete would be released at or below the 1 mrem/yr criterion and could be recycled into roadbed material.

MSW = municipal solid waste; LLW = low-level waste.
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The analysis also assumes it will not be cost effective to decontaminate and resurvey any material
that is not releasable based on the initial survey. Such material is assumed to be sent for disposal
ata LLW facility. Additionally, recycling fees and/or revenues from recycling are calculated
only for the first recipient of the material (e.g., a scrap yard) because after that point, the material
has been released.?

Finally, the analysis assumes that future disposal costs will not change. It is possible that new
disposal capacity will be required, or required earlier, as a result of some alternatives of this rule.
Appendix J presents a capacity analysis addressing this subject. As available disposal capacity is
used, or if new disposal facilities are constructed, it is possible that disposal costs will change as

a result. To address the uncertainty of LLW disposal cost, which is a major cost driver, this
analysis conducts a sensitivity analysis that considers the effect of a 15 percent increase in
disposal costs effective in the year 2020 (see Section 4.6).

Inventory information on other metals, besides ferrous metal, indicated these were primarily
copper or aluminum, and there is a small amount of these materials generated as compared to
ferrous metal. The results of a screening analysis indicated that collective doses for copper and
aluminum are about one to two orders of magnitude lower than that of ferrous metals (Section
3.2.4.2.2 and Appendix F, Table F-1). Consequently, these materials were not included in the
cost-benefit analysis. Since data on the type and quantity of tools and equipment available for
reuse and the frequency at which they are being released were not available, equipment reuse
was not included in the cost-benefit analysis, but a scoping assessment of collective doses is
presented in Appendix D, Section 12.

45 RESULTS

The quantifiable net benefits associated with each of the various alternatives are presented in
Table 4-2. Negative benefits (shown in parentheses) reflect net costs, rather than benefits. These

Table 4-2 Net Incremental Benefit (Cost) Associated with Rule Alternatives
by Dose Level ($2003)

Unrestricted Unrestricted LLW
Dose No Release Release Material EPA Disposal/ Limited
Action Material Independent Landfill posa Dispositions
I v Prohibition
Specific Limits Limits

0.03 mrem/yr ($1,402,791,183) | ($1,404,275,647) @ ($1,402,724,765)
0.1 mrem/yr ($226,445,926) ($293,721,822) ($282,786,154)
1 mrem/yr $294,339,854 $247,048,219 $180,994,024
10 mrem/yr $323,222,558 $306,761,633 $193,277,348
IAEA RS-G-1.7 $246,520,945 $180,993,217 $257,201,896
No Action -
LLW Disposal ($1,404,070,173)

Notes: Results are calculated as the present value of all quantitatively analyzed attributes calculated over 50 years and discounted at 7 percent.
This excludes attributes described qualitatively in Section 4.5 (regulatory efficiency and other considerations).

2 In contrast, dose is calculated through end users.
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benefits are broken out by attribute in Table 4-3. Appendix K presents year-by-year
undiscounted costs for each alternative, by dose option and attribute, in Tables K-15 through
K-28. Qualitative results are discussed below.

By definition, there are no benefits or costs associated with the No Action Alternative.

The Unrestricted Release Alternative is expected to result in net incremental benefits under
the 1 mrem/yr, 10 mrem/yr, and IAEA RS-G-1.7 dose options. As shown in Table 4-4, most
of the benefits result from changes in industry operations (i.e., costs and benefits associated
with survey, transportation, and recycling or disposal of material). Public health benefits
arise as there are fewer vehicular accidents. Environmental benefits arise as there are fewer
air emissions due to a decrease in vehicle miles traveled and as a result of favorable
manufacturing tradeoffs as recycled steel replaces virgin steel. (The changes in ferrous metal
scrap due to this rule would be approximately a tenth of a percent of the total U.S. market
and therefore not expected to have any significant disruptions.) Sometimes these benefits are
slightly offset by a cost resulting from a slight increase in dose to the public.

Conversely, under the Unrestricted Release Alternative, at the 0.1 mrem/yr and 0.03 mrem/yr
dose option levels, the analysis projects net costs, because more material fails to clear and,
therefore, must be transported across the country for disposal as low-level waste.

The EPA/State-Regulated Disposal Alternative, while less beneficial than the Unrestricted
Release Alternative also is expected to result in substantial net incremental benefits at the 1
mrem/yr, 10 mrem/yr, and IAEA RS-G-1.7 dose options. In this alternative, benefits result
from changes in industry operation. A small additional benefit results from changes in public
health (routine) because the dose to the public is less than in the baseline. However, some
benefit is offset by environmental costs related to a decrease in recycling.

The LLW Disposal Alternative is projected to result in a net cost of approximately

$1.4 billion. Most of this cost results from changes in industry operation, including
transportation and disposal of materials as LLW. Other substantial costs result from change
in public health - accidental, as a result of more deaths from the increased transportation
distances. A lower collective dose to the public is the only benefit of this alternative. All of
the other quantifiable attributes contribute to a net cost.

The Limited Dispositions Alternative is expected to result in a net incremental benefit of
about $260 million. Most of the benefits result from changes in industry operations (i.e.,
benefits associated with survey, transportation, and recycling or disposal of material). Public
health benefits arise from both lower radiological doses and fewer vehicular accidents. There
is a slight environmental cost associated with the loss of otherwise recyclable ferrous metals
being disposed in landfills. Because this material is not recycled, recycled ferrous metal
cannot replace virgin ferrous metal production.
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Table 4-3 Net Incremental Benefit (Cost) Associated with Attributes by Alternative and Dose Level ($2003)

Public and Public and
Alternative Dose option Occupational  Occupational Industry Industry NRC NRC Other Environmental Total
P Health Health Implementation Operation Implementation Operation Government Considerations
Routine Accident
No Action NA $0 $0 $0 $0 $0 $0 $0 $0 $0
Unrestricted Release Material 0.03 $1,174,216 ($13,514,350) ($219,720) ($1,376,897,891) ($3,395) $0 ($451,377) ($12,878,667)  ($1,402,791,183)
Specific Limits 0.1 $960,746 $0 ($219,720) ($226,113,873) ($3,395) $0 ($451,377) ($618,308) ($226,445,926)
1 ($787,022) $0 ($219,720) $293,675,372 ($3,395) $0 ($451,377) $2,125,995 $294,339,854
10 ($8,167,397) $0 ($219,720) $329,263,365 ($3,395) $0 ($451,377) $2,801,081 $323,222,558
Unrestricted Release Material 0.03 $1,233,593 ($13,514,350) ($219,720) ($1,378,418,237) ($3,395) $0 ($451,377) ($12,902,162)  ($1,404,275,647)
Independent Limits 0.1 $1,205,052 $0 ($219,720) ($291,974,108) ($3,395) $0 ($451,377) ($2,278,274) ($293,721,822)
1 $713,415 $0 ($219,720) $246,021,542 ($3,395) $0 ($451,377) $987,754 $247,048,219
10 ($1,851,424) $0 ($219,720) $306,935,439 ($3,395) $0 ($451,377) $2,352,109 $306,761,633
RS-G-1.7 $186,142 $0 ($219,720) $246,021,542 ($3,395) $0 ($451,377) $987,754 $246,520,945
EPA/State-Regulated Disposal 0.03 $1,240,634 ($13,514,350) ($219,720) ($1,376,897,891) ($3,395) $0 ($451,377) ($12,878,667)  ($1,402,724,765)
(Landfill) 0.1 $1,240,530 $0 ($219,720) ($281,093,000) ($3,395) $0 ($451,377) ($2,259,193) ($282,786,154)
1 $1,239,881 $0 ($219,720) $181,462,308 ($3,395) $0 ($451,377) ($1,033,674) $180,994,024
10 $1,237,267 $0 ($219,720) $193,637,557 ($3,395) $0 ($451,377) ($922,985) $193,277,348
RS-G-1.7 $1,239,074 $0 ($219,720) $181,462,308 ($3,395) $0 ($451,377) ($1,033,674) $180,993,217
LLW Disposal/Prohibition NA $1,240,689 ($13,514,350) $0 ($1,378,439,254) ($3,395) $0 ($451,377) ($12,902,486)  ($1,404,070,173)
Limited Dispositions RS-G-1.7 $1,227,219 $0 ($219,720) $258,149,485 ($3,395) $0 ($451,377) ($1,500,316) $257,201,896

Notes: Results are calculated as the present value of all quantitatively analyzed attributes calculated over 50 years and discounted at 7 percent. This excludes attributes described qualitatively in Section 4.5 (regulatory efficiency and other

considerations).
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Table 4-4 Sensitivity Analysis in Net Incremental Benefit

Using a 3 Percent Discount Rate ($2003)

Unrestricted

Unrestricted

Dose No Release Material Release Material EPA LLW Disposal/ Limited
Action e Independent Landfill Prohibition Dispositions
Specific Limits L
Limits
0.03 mrem/yr ($3,096,851,438)  ($3,098,955,560) = ($3,096,677,677)
0.1 mrem/yr ($503,025,207) ($648,746,117) ($625,205,528)
1 mrem/yr $646,271,345 $546,801,706 $398,563,623
10 mreml/yr $704,293,966 $677,063,566 $422,314,544
IAEA RS-G-1.7 $545,402,481 $398,561,911 $567,379,193
No Action
LLW Disposal ($3,098,503,318)

Notes: Results are calculated as the present value of all quantitatively analyzed attributes calculated over 50 years and discounted at 3 percent.
This excludes attributes described qualitatively in Section 4.5 (regulatory efficiency and other considerations).

» For the 0.03 mrem/yr dose options (regardless of the Alternative) it is economically infeasible
to survey concrete and ferrous metal. Consequently, these materials are sent to LLW
disposal, resulting in costs similar to the LLW Disposal Alternative. Because trash can still
be surveyed at this dose level, some trash is sent to EPA landfills, resulting in a slightly lower
cost than the LLW disposal alternative.

* Note that OMB considers a rule “economically significant” under Executive Order 12866 if
annual effects are greater than $100 million. The $1.4 billion cost associated with the LLW
Disposal Alternative and the 0.03 dose options of the Unrestricted Release and EPA/State-
Regulated Disposal Alternatives are discounted. When these costs are spread over the 47
year time frame of the analysis using a 7 percent discount rate, the annual cost exceeds the
$100 million threshold and thus would qualify as “economically significant.”

Qualitative Results

» Regulatory Efficiency - By developing standardized procedures to clear material, there will
be increased regulatory efficiency for both NRC and for facilities that are undergoing
decommissioning (except under the No Action Alternative). By having clearly defined
procedures for clearing materials, facilities will be more certain of the options open to them
at decommissioning. At the same time, NRC will have guidance in place that address how
material can be released.

» Other Considerations - Public confidence in NRC likely will be affected by this action,
regardless of which one of the alternatives NRC adopts. Early public comment indicated that
the public is concerned about the safety issues related to radioactive materials. NRC will

need to consider public confidence as it proceeds in the decision making process.
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Chapter 4: Cost-Benefit Analysis

4.6  DISCUSSION OF SENSITIVITY RESULTS

This analysis utilizes many assumptions to estimate the net costs and benefits of the alternatives.
This section presents several sensitivity analyses to determine the impact of several key
assumptions.

Table 4-4 presents a sensitivity analysis using a three percent discount rate. Compared to the
seven percent discount rate used in the main analysis, all net benefits and costs are roughly twice
as high using the three percent discount rate. This reflects the relatively long timeframe (i.e.,
almost 50 years) in which materials will be affected.

As described in Section 4.4.2, there is uncertainty about future LLW disposal costs. Table 4-5
presents the results of a sensitivity analysis in which LLW disposal costs increase by 15 percent
in 2020 to address increases in cost associated with the need for additional LLW disposal
capacity. These results are not significantly different from the results of the main analysis. For
example, for the Limited Dispositions Alternative, the change in disposal costs results in about a
five percent increase in the overall benefit. The benefits increase because more material is sent
to LLW Disposal in the baseline than in the alternative. In the LLW Disposal alternative, the
change results in about a four percent decrease in overall benefit. The benefits decrease because
more material is sent to LLW disposal in this alternative than in the baseline, resulting in a higher
cost.

Table 4-5 Sensitivity Analysis in Net Incremental Benefit Assuming a 15 Percent
Increase in LLW Disposal Costs in 2020

Unrestricted Unrestricted
No - Release Material EPA LLW Disposal/ Limited
Dose - Release Material - e . "
Action e Independent Landfill Prohibition Dispositions
Specific Limits e
Limits

0.03 mrem/yr ($1,467,655,460) | ($1,469,165,029) @ ($1,467,589,042)
0.1 mrem/yr ($223,501,643) ($293,222,556) ($276,935,787)
1 mrem/yr $307,248,543 $258,283,611 $194,858,206
10 mrem/yr $337,467,478 $320,393,318 $207,587,058
IAEA RS-G-1.7 $257,756,338 $194,857,399 $270,719,576
No Action
LLW Disposal ($1,468,959,903)

Notes: Results are calculated as the present value of all quantitatively analyzed attributes calculated over 50 years and discounted at 3 percent.
This excludes attributes described qualitatively in Section 4.5 (regulatory efficiency and other considerations).

A third sensitivity analysis was performed to assess the impact of transportation costs on the
overall benefits and costs of the alternatives. In the main analysis all material was assumed to be
shipped by truck. However, given the long distances that are involved in transporting material to
LLW disposal facilities (1,544 miles on average), a sensitivity analysis was run in which all
material being shipped to LLW facilities was shipped by rail. Table 4-6 presents the results of
this analysis. Use of rail lowers the cost of this rule by about 40 percent for the LLW Disposal
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Table 4-6 Sensitivity Analysis in Net Incremental Benefit (Cost) Assuming

Transport of Material Destined for LLW Disposal by Rail ($2003)

Unrestricted

Unrestricted

Dose No Release Material Release Material EPA LLW Disposal/ Limited
Action e Independent Landfill Prohibition Dispositions
Specific Limits L
Limits
0.03 mrem/yr ($883,613,800) ($884,334,260) | ($883,547,382)
0.1 mrem/yr ($242,967,381) ($284,430,964) | ($325,705,793)
1 mrem/yr $195,798,319 $166,990,577 $73,595,507
10 mreml/yr $211,169,015 $203,341,050 $80,396,722
IAEA RS-G-1.7 $166,463,304 $73,594,700 $152,405,179
No Action -
LLW Disposal ($884,118,225)

Notes: Results are calculated as the present value of all quantitatively analyzed attributes calculated over 50 years and discounted at 3 percent.
This excludes attributes described qualitatively in Section 4.5 (regulatory efficiency and other considerations).

Alternative as well as the 0.03 mrem/yr dose option in the Unrestricted Release and EPA/State-

Regulated Disposal Alternatives. The benefit of this rule for the Limited Dispositions

Alternative, and the 1 mrem/yr and and 10 mrem/yr dose options for the Unrestricted Release
and EPA/State-Regulated Disposal Alternatives is reduced, because the more expensive truck
transport of material to LLW disposal is avoided, reducing overall baseline costs.
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Chapter 5. Staff Assessment

CHAPTER S
STAFF ASSESSMENT

Based on the analyses presented in this document, it can be concluded that for all the alternatives
there are no significant impacts, except for the LLW Disposal Alternative. For this alternative,
there are higher estimated transportation accidents, a large impact on LLW disposal capacity,
and a large cost. A summary of the environmental impacts of the alternatives is presented in
Section 2.6.

The No Action Alternative (NRC’s current approach) is workable and familiar to licensees.
However, there is a lack of an overall risk basis or consistent approach, the measurement bases
are outdated, there is no regulation associated with the current approach, licensees have
problems using the current approach when dealing with materials day-to-day, and there are
expenditures of NRC staff resources on case-specific reviews.

The National Academies report indicates that NRC’s current approach for controlling the
disposition of solid materials (the No Action Alternative) is “sufficiently protective of public
health that it does not need immediate revamping.” However, the National Academies report
also indicates that the current approach is incomplete and inconsistent and that NRC’s approach
should be risk-informed. As a result, the National Academies study states that NRC should
conduct a process to evaluate alternatives to provide clear risk-informed direction on controlling
the disposition of solid materials. This Draft GEIS is part of that process and considers several
alternatives which are risk-based rulemakings.

One of the rulemakings considered is the Unrestricted Release Alternative. This alternative
would allow solid materials to be released for use in general commerce if a radiation survey
verifies that radionuclide concentrations in a dose-based regulation have been met. This
alternative satisfies the NRC strategic goal of ensuring protection of public health and safety and
the environment. A dose limit of 1 mrem/yr was analyzed for this alternative because it is a
small fraction of the public dose limit, the National Academies recommended it in their study,
and it is consistent with national and international clearance guidelines. Other dose limits (0.03,
0.1 and 10 mrem/yr) were also considered as options. The lower dose limits were rejected
because there are difficulties in surveying at these dose limits (Appendix K) and disposal costs
would be higher. Larger amounts of material were released for the 10 mrem/yr dose limit.

Some commenters viewed the Unrestricted Release Alternative as the least expensive option,
while still providing adequate protection. They found disposal of all potentially clearable solid
materials in a licensed LLW disposal facility is costly to licensees without an accompanying
health and safety benefit and would cause a severe economic impact for small licensees (e.g.,
medical facilities, universities). However, most of the public commenters were concerned that
risks associated with unrestricted use of these solid materials are avoidable and involuntary, the
risks of radiation are underestimated, there is a potential for exposures to multiple products, and
releases would not be accurately measured and tracked. Also commenters from the steel and
concrete industries, who would receive the cleared material, indicated that their potential costs
could be very large because consumers could choose not to purchase items made from material
recycled from licensed facilities.
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Chapter 5. Staff Assessment

To answer some of the public’s concerns with unrestricted use, we also examined the EPA/State-
Regulated Landfill Disposal Alternative. This alternative considers release of solid materials
only to EPA/State-Regulated RCRA Subtitle D facilities. This approach would prevent solid
material from licensed facilities from entering general commerce, thus limiting the potential for
radiation dose to the general public. Also, limiting disposal of released solid materials to an
EPA/State-Regulated landfill would place a smaller economic burden on licensees than disposal
of all potentially clearable solid materials at a licensed LLW disposal site. (Some potentially
clearable solid material would still go to a LLW facility if it was above the dose limit.)
However, this alternative would allow higher radionuclide concentrations because a greater
amount of activity could be released to landfills than the amount that would be released to
general commerce under the Unrestricted Release Alternative.

The next alternative considered was the LLW Disposal Alternative, also referred to as
Prohibition. In this alternative, all potentially clearable solid material would be prohibited from
general commerce. The solid material would be required to be disposed of in a LLW disposal
site. This approach would prevent potentially clearable solid material from licensed facilities
from entering general commerce, thus limiting the potential for public exposure to radiation.
However, if all potentially clearable material (which has no, or very small amounts of,
radioactivity and which has some economic value) is sent to LLW disposal sites, this would be
costly to licensees. Furthermore, there is a large impact on LLW disposal capacity - the solid
materials to be generated from the existing commercial nuclear reactors would represent more
than the existing LLW disposal capacity.

After assessing the above alternatives, NRC considered the Limited Dispositions Alternative.
Under this alternative, potentially clearable solid material (concrete, steel and trash) could be
released, if it were below radionuclide concentrations associated with a dose criterion of 1
mrem/yr, but with only certain authorized dispositions to limit the potential for public exposures.
Three pre-authorized dispositions are considered in this alternative - RCRA Subtitle D landfill
disposal, concrete use in road beds, and the reuse of tools and equipment. Any requests to
release material other than the three pre-approved dispositions (for example, soils or industrial
uses such as metals in bridges, sewer lines, or industrial components in a factory) or at higher
radionuclide concentrations would require case-specific approval.

To minimize the potential impacts of the unlikely release of solid material into other products,
the radionuclide concentrations considered in this alternative are based on unrestricted release.
The IAEA radionuclide concentrations were chosen to be consistent with national and
international numeric guidelines. Another economic benefit is that potentially clearable solid
materials could be used under certain authorized conditions, rather than using the more costly
licensed LLW disposal facilities. As shown in Table 3-29, the collective dose for this alternative
is lower than for the No Action Alternative because exposures to the public are more limited. To
ensure that the material releases are occurring to the pre-approved dispositions, there would be
licensee recordkeeping and these activities would be evaluated periodically during routine staff
inspections at licensed facilities. Also enforcement action would be taken if necessary.
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Chapter 5. Staff Assessment

Municipal solid waste operators, EPA and the State agencies have the discretion of allowing or
refusing disposals in Subtitle D facilities. Even if allowed, EPA and the State agencies might
impose additional constraints on such disposals. Accordingly, the implementation of the rule
would have to consider EPA and State agency requirements as well as the concerns of the
landfill operators. It is envisioned that some landfill operators might not want to receive such
materials, but others would, considering economic factors. At this time, however, it is not
possible to determine readily which landfill operators and State agencies might find the NRC
rule an effective option.

Most landfills routinely monitor incoming waste shipments for the presence of radioactivity.
The radiation monitoring systems typically are installed at the scales where trucks are weighed
before being sent to specific waste processing areas. The alarm set-points are set at varying
levels, typically at a multiple of ambient background levels. If a waste shipment were to set off
an alarm, the shipment is typically set aside and the originator of the shipment is informed of the
situation. Also, landfill operators may call the State agency responsible for radiation protection
for guidance on how to proceed. Licensees will have to be aware of monitoring practices for
incoming shipments to landfills or other destinations as part of their business practices, in
addition to complying with the nuclide concentrations in this regulation for release of solid
materials from licensed control.

Recommendation

After considering the costs, benefits, and impacts of all the alternatives, the staff has
preliminarily concluded that the Limited Dispositions Alternative would ensure that doses are
maintained well below levels established to ensure protection of public health and safety and the
environment, has among the lowest costs, and its dose criterion is consistent with international
guidelines. The No Action Alternative (NRC’s current approach) sufficiently protects public
health, but there is a need for a risk-informed regulation. Most public commenters were
concerned about the Unrestricted Release Alternative because of the increased potential for
exposures to consumer products. The EPA/State-Regulated Disposal Alternative would limit the
potential for radiation dose to the general public, but the radionuclide concentration limits for
only landfill disposal are higher than for unrestricted release. For the LLW Disposal Alternative,
there are higher estimated transportation accidents, a large impact on LLW disposal capacity,
and a large cost. Thus the Limited Dispositions Alternative is the staff’s preliminary
recommendation.

Do Nor CITE OrR QUOTE — 1/28/05 5-3 Draft GEIS



[this page left intentionally blank]



01N LN kWi

B BB PSS D D WWLWLWLWWLWWLWUWWINNNNPDNDNDODNNPDDNNDFEEE === ===
NN B WO, OOV NDEDE WO, OOV NDSAEWNDRL, OOV AW~ OO0

Chapter 6. List of Preparers

CHAPTER 6
LIST OF PREPARERS

Mariana Arcaya (Waste Management)
B.A., Environmental Science and Policy, Duke University, 2003.

Sheryl Burrows (Dose Assessment)
M.S., Nuclear Engineering, University of New Mexico, 1993.

Frank Cardile (NRC Project Manager for Rulemaking)
B.S., Mechanical Engineering, University of Notre Dame, 1969. M.S., Nuclear Engineering,
University of Illinois, 1970.

John Collier (Cost-Benefit Analysis)
B.A., Economics, University of Chicago, 1983. M.B.A., Finance, University of Chicago
Graduate School of Business, 1987.

Jean-Claude Dehmel (Dose Assessment)
B.S., Health Physics, Manhattan College, 1977. M.S., Environmental Health Physics, New York
University, 1980.

Carl Feldman (Dose Asessment)
B.S., Physics, City College of New York, 1960. M.S., Physics, Rutgers University, 1963.
Ph.D., Solid State Physics, Rutgers University, 1967.

Ralph Grismala (Water Resources)
B.S., Civil Engineering, Massachusetts Institute of Technology, 1978. M.S., Civil Engineering,
Massachusetts Institute of Technology, 1978.

Donald Hammer (ICF Project Manager for GEIS and Rulemaking)
B.S., Geology, Colorado State University, 1983.

Anthony Huffert, CHP (Alternatives)
B.A., Physics, Adelphi University, 1981. M.S., Earth Science, Adelphi University, 1984. M.S.,
Health Physics, Georgetown University, 1997.

Kim Karcagi (Rulemaking)
B.S. Neurobiology and Physiology, University of Maryland, 2002.

Robert Lanza (Affected Environment, Environmental Impacts)
B.Sc., Chemical Engineering, Cornell University, 1980. M.Eng., Chemical Engineering, Cornell
University, 1982.

Jennifer Mayer (Cost-Benefit Analysis)
B.S., Chemical Engineering, Bucknell University, 1992.

Do Nor CITE OrR QUOTE — 1/28/05 6-1 Draft GEIS



01N LN kW~

b BRBRBRDWWLWUWWUWWUWLWWOWWINNDNNDNNPDNPDNDNODEND ==
N WL, OOVOINNI,AA WD, OOVUXOIDNNEE WD, OOVUXINWN DKW — OO

Chapter 6. List of Preparers

Robert A. Meck (Dose Assessment)
Ph.D., Biophysics, University of California at Berkeley, 1973.

J. Renee Morin (Affected Environment, Environmental Impacts)
B.S., Chemistry, Wake Forest University, 1994. M.S., Environmental Management and Policy,
University of North Carolina at Chapel Hill, 2000.

Kevin O’Sullivan (Cost-Benefit Analysis)
A.B. Economics, University of Illinois, 1975. M.S. Economics, University of Illinois, 1977.

Jenny Peters (Alternatives)
B.A., Biology, Wittenberg University, 1986. Master of Environmental Management (M.E.M),
Duke University, 1988.

George Powers (Survey Costs)
Ph.D., Radiobiology and Health Physics, Colorado State University, 1976.

Mark Saeger (Air Quality)

B.S., Atmospheric Sciences, State University of New York at Albany, 1975. M.S.P.H.,
Environmental Science and Engineering, University of North Carolina at Chapel Hill, 1977.
Ph.D., Environmental Sciences and Engineering, University of North Carolina at Chapel Hill,
1985. M.B.A., Global Management, University of Phoenix, 2003.

Duane Schmidt (Dose Modeling, Current Approach)
B.A. Mathematics, Johns Hopkins University, 1984. M.S. Health Physics, Georgia Institute of
Technology, 1985.

Christine Schulte (Alternatives, Environmental Impacts)
B.A. Sociology, Dickinson College, 1993. M.S. Environmental Science and Policy, Johns
Hopkins University, 2000.

Adam Schwartzman (Dose Assessment)
M.S., Environmental Toxicology, Clemson University, 2001.

Phyllis Sobel (NRC Project Manager for GEIS)
B.S., Geological Sciences, The Pennsylvania State University, 1969. Ph.D., Geophysics,
University of Minnesota, 1978.

Neil Sullivan (Purpose and Need)
B.Sc., Human and Physical Geography, University of Reading, 1994. M.Sc., Integrated
Environmental Management, University of Bath, 1999.

Hovalin Woods (Cost-Benefit Analysis, Alternatives)
B.S., Finance, Indiana University, 1999. M.P.A., Environmental Policy and Management,
Indiana University, 2001.

Do Nor CITE OrR QUOTE — 1/28/05 6-2 Draft GEIS



O©ooO~NOoO O, WN -

Chapter 7: References

10.

11.

12.

13.

CHAPTER 7
REFERENCES

Arthur D. Little, Inc. 1993. “Electric Arc Furnace Dust - 1993 Overview.” CMP Report
No. 93-1. EPRI Center for Materials Production. 1993.

AISI 2001. American Iron and Steel Institute. “Shipments of Steel Products by Market
Classification.” Report ASI 16. 2001.

ACCA 2004. American Coal Ash Association, 2003 Coal Combustion Product (CCP)
Production and Use Survey, Aurora, CO. October 2004.

Anigstein, R. et al. 2001. “Technical Support Document—Potential Recycling of Scrap
Metal From Nuclear Facilities, Part I: Radiological Assessment of Exposed Individuals.”
Washington DC: U.S. Environmental Protection Agency, Office of Radiation and Indoor
Air. <http://www.epa.gov/radiation/cleanmetals/docs/tsd>. August 12, 2002.

ANL 2000. “Development of Probabilistic RESRAD 6.0 and RESRAD-BUILD 3.0
Computer Codes.” C. Yu, et al, Argonne National Laboratory, Environmental Assessment
Division, NUREG/CR-6697, ANL/EAD/TM-98. November 2000.

ANL 200l1a. “User’s Manual for RESRAD Version 6.” C. Yu, et al, Argonne National
Laboratory, Environmental Assessment Division, ANL/EAD-4. July 2001.

ANL 2001b. C. Yu, K.A. Orlandini, J.J. Cheng, and B.M. Biwer. “Assessing the Impact of
Hazardous Constituents on the Mobilization, Transport, and Fate of Radionuclides in RCRA
Waste Disposal Units.” Argonne National Laboratory, Environmental Assessment Division,
ANL/EAD/TM-93. August 2001.

Beck 1980a. Beck, H. L., Gogolak, C. V., Miller, K. M., and Lowder, W. M.. Perturbations
on the Natural Radiation Environment Due to the Utilization of Coal as an Energy Source,
in “Natural Radiation Environment I11.” U.S. Department of Energy CONF-780422.

Beck 1980b. Beck, H. L. and Krey, P. W. “Cesium-137 Inventories in Undisturbed Utah
Soils - Interim Report on Radionuclides in Soils of Populated Areas.” U.S. Department of
Energy, Report EML-375.

Beshers 2004. Beshers, Eric. ICF Consulting Transportation Technical Expert. Phone
conversation from April 1, 2004. (202) 362-9247.

BioCycle 2002. “The State of Garbage in America.” 1998.
BioCycle 2002. “The State of Garbage in America.” 1999.

BioCycle 2002. “The State of Garbage in America.” 2000.

Do NoT CITE OR QUOTE — 1/28/05 7-1 Draft GEIS



O oo ~NOoO UL WN -

Chapter 7: References

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

217.

BioCycle 2001. “The State of Garbage in America.” 2001.
BioCycle 2000. “The State of Garbage in America.” 2002.
BioCycle 2002. “The State of Garbage in America.” 2004.

CAIWMB 2004. State of California Solid Waste Information System database. CAIWMB
2004,

DOE 1996. U.S. Department of Energy. “Integrated Data Base Report-1995: U.S. Spent
Nuclear Fuel and Radioactive Waste Inventories, Projections, and Characteristics.”
DOE/RW-0006, Rev. 12. December 1996.

DOE 1999. U.S. Department of Energy. “Final Programmatic Environmental Impact
Statement for Alternative Strategies for the Long-Term Management and Use of Depleted
Uranium Hexafluoride.” DOE/EIS-0269. April 1999.

DOE 2000. U.S. Department of Energy Office of Industrial Technologies. “Energy and
Environmental Profile of the US Steel and Iron Industry.” Prepared by Energetics Inc.,
August 2000. DOE/EE-0229.

DOE 2002a. U.S. Department of Energy. “A Graded Approach for Evaluating Radiation
Doses to Aquatic and Terrestrial Biota.” DOE-STD-1153-2002. July 2002.

DOE 2002b. U.S. Department of Energy Report to Congress “The Cost of Waste Disposal:
Life Cycle Cost Analysis of Disposal of DOE Low Level Radioactive Waste at Federal and
Commercial Facilities.” DOE Office of Environmental Management. July 2002 p. 2.

DOT 1997. Nationwide Personal Transportation Survey. 1995.
DOT 2003. U.S. Department of Transportation, Federal Highway Administration

“Summary of Michigan Recycled Concrete Aggregate Review.”
http://www.fhwa.dot.gov/pavement/rcami.htm. 2003.

DOT 2004. U.S. Department of Transportation. “Hazardous Materials Regulations;
Compatibility With the Regulations of the International Atomic Energy Agency.” 69 FR
3632. January 26, 2004.

Einziger et al. 1998. “Extended Dry Storage of Spent LWR Fuel for Up to 100 Years.”
EPRI, International Symposium on Storage of Spent Fuel from Power Reactors. Vienna,
Austria. November 9-13 1998.

Environmental Cost Handling Options and Solutions 2001. “Environmental Remediation
Cost Data-Unit Price.” 7th annual edition. R.S. Means Company, Inc. and Talisman
Partners, Ltd., publishers. 2001.

Do NoT CITE OR QUOTE — 1/28/05 7-2 Draft GEIS



O© oo ~NOoO UL WwN -

Chapter 7: References

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

EPA 1987. U.S. Environmental Protection Agency. EPA Exposure Factors Handbook.
1987.

EPA 1994a. U.S. Environmental Protection Agency, Guidance for the Data Quality
Objectives Process. EPA/600/R-96/055, EPA QA/G-4, Final, EPA, Quality Assurance
Management Staff, Washington. 1994.

EPA 1994b. Schroeder, P.R., T.S., Dozier, P.A. Zappi, B.M. McEnroe, J. W. Sjostrom, and
R.L. Peton, 1994. The hydrologic evaluation of landfill performance model (HELP):
Engineering Documentation for Version 3. EPA/600/R-94/1686. United States
Environmental Protection Agency, Cincinnati, OH. 1994.

EPA 1995. U.S. Environmental Protection Agency Office of Solid Waste. “Decision
Maker's Guide to Solid Waste Management, VVolume 11.” EPA 530-R-95-023. 1995.

EPA 1997. U.S. Environmental Protection Agency. Technical Background Document on
the Efficiency and Effectiveness of CKD Landfill Design Elements, Draft, Office of Solid
Waste. June 1997.

EPA 1998. U.S. Environmental Protection Agency. Draft, Technical Background
Document on Ground Water Controls at CKD Landfills, Office of Solid Waste. June 1998.

EPA 1999. U.S. Environmental Protection Agency. Partition Coefficients for Metals in
Surface Water, Soil, and Waste, Office of Solid Waste. June 1999.

EPA 2003a. U.S. Environmental Protection Agency. “40 CFR Chapter 1. Approaches to
an Integrated Framework for Management and Disposal of Low- Activity Radioactive
Waste: Request for Comment; Proposed Rule.” 68 FR 65119. November 18, 2003.

EPA 2003b. U.S. Environmental Protection Agency. Technology Transfer Network,
National Ambient Air Quality Standards (NAAQS). <http://www.epa.gov/ttn/naaqs/.>

EPA 2003c. U.S. Environmental Protection Agency. Technology Transfer Network, Air
Toxics Web Page, Rules and Implementation, National Emissions Standards for Hazardous
Air Pollutants. <http://www.epa.gov/ttn/atw/mactfnlalph.html.>. 2003.

EPA 2003d. U.S. Environmental Protection Agency. “U.S. Greenhouse Gas Emissions
Inventories” <http://yosemite.epa.qov/oar/
globalwarming.nsf/content/ResourceCenterPublicationsGHGEmissions.html>. Modified
April 15, 2003.

EPA 2003e. U.S. Environmental Protection Agency. “Compilation of Air Pollutant
Emission Factors, AP-42, Fifth Edition, Volume 1: Stationary Point and Area Sources”
<http://www.epa.gov/ttnchiel/ap42/index.html>. Modified December 10, 2003.

Do NoT CITE OR QUOTE — 1/28/05 7-3 Draft GEIS



O oo ~NOoO UL WN -

Chapter 7: References

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Do NoT CITE OR QUOTE — 1/28/05 7-4 Draft GEIS

EPA 2003f. U.S. Environmental Protection Agency Office of Transportation and Air
Quality. Modeling and Inventories, MOBILE6 Vehicle Emissions Modeling System.
<http://www.epa.gov/otag/m6.htm>. 2003.

EPA 2003g. U.S. Environmental Protection Agency Office of Transportation and Air
Quality. Modeling and Inventories, NONROAD Model.
<http://www.epa.gov/otag/nonrdmdl.htm.>. 2003.

EPA 2003h. U.S. Environmental Protection Agency Office of Solid Waste and Emergency
Response. “Characterization of Municipal Solid Waste in the United States: 2001 Update.”
EPA530-R-03-011. October 2003.

EPA 2003i. Environmental Protection Agency. “EPA’s Composite Model for Leachate
Migration with Transformation Products (EPACMTP); Parameters/Data Background
Document.” U.S. Environmental Protection Agency, Office of Solid Waste. April 2003.

EPA 2004. U.S. Environmental Protection Agency. “1999 National Emission Inventory
Documentation and Data.” <http://www.epa.gov/ttn/chief/net/1999inventory.htmi>
Modified January 28, 2004.

European Commission 2000a. “Recommended Radiological Protection Criteria for the
Recycling of Metals from the Dismantling of Nuclear Installations, Radiation Protection
89.” Office for Official Publications on the European Communities, Luxembourg. 2000.

European Commission 2000b. “Practical use of the concepts of clearance and exemption;
Part 1: Guidance on clearance levels for practices, Radiation Protection 122.” Office for
Official Publications on the European Communities, Luxembourg. 2000.

FMSCA 2004. Federal Motor Carrier Safety Administration. Large Truck Crash Facts,
2002. April, 2004.

FRA 2004 Federal Railroad Administration. Railroad Safety Statistics, Annual Report
2002, Department of Transportation. March, 2004..

GA 2003. State of Georgia, 2003 Solid Waste Annual Report, Department of Community
Affairs. 2003.

Gogolak 1982. Gogolak, C. V. “An Evaluation of the Potential Radiological Impact of Oil
Shale Development.” U.S. Department of Energy Report EML-406. 1982.

Greenfield Logistics LLC. “Packaging. Greenfield Logistics LLC.”

<http://www.greenfieldlogistics.com/Services/Transportation%20Services/Packaging.htmli>

. Accessed February 2004.



O oo ~NOoO UL WN -

Chapter 7: References

52.

53.

54.

55.

56.

57,

58.

59.

60.

61.

62.

63.

IAEA 2004. International Atomic Energy Agency. “Application of the Concepts of
Exclusion, Exemption and Clearance, Safety Guide.” No. RS-G-1.7, Vienna. IAEA Safety
Guide RS-G-1.7. 2004.

ICF Consulting Inc 1998. Memorandum from ICF Consulting to U.S. Environmental
Protection Agency. “Baseline Costs and Cost Comparisons Between Hazardous Waste,
Hazardous Material, and Non-Hazardous Shipments,” Appendix A. August 31, 1998.

ICRP 1975. International Commission on Radiological Protection. Reference Man:
Anatomical, Physiological and Metabolic Characteristics. ICRP Publication No. 23,
Pergamon Press, Oxford. 1975.

ICRP 1977. International Commission on Radiological Protection. Annals of the ICRP,
Vol. 1, No. 3. ICRP Publication No. 26, Pergamon Press, Oxford. 1977.

ICRP 1979. International Commission on Radiological Protection. Limits for Intakes of
Radionuclides by Worker. ICRP Report 30, 8 volumes set, Elsevier Science, Inc.,
Tarrytown, NY. 1979.

ICRP 1990. International Commission on Radiological Protection. “1990
Recommendations of the International Commission on Radiological Protection.” ICRP
Report 60, Elsevier Science, Inc., Tarrytown, NY. 1990.

ICRP 1991. International Commission on Radiological Protection. “1990
Recommendations of the International Commission on Radiological Protection.” ICRP
Publication 60.

ICRP 1994. International Commission on Radiological Protection. Dose Coefficients for
Intakes of Radionuclides by Workers. ICRP Publication 68, Annals of the ICRP, 24(4),
Elsevier Science, Inc., Tarrytown, NY. 1994.

ICRP 2003. International Commission on Radiological Protection. Annals of the ICRP, “A
Framework for Assessing the Impact of lonizing Radiation on Non-human Species.” ICRP
Publication 91. 2003.

IIED 2002. “The Life Cycle of Copper, its Co-Products and By-Products.” International
Institute for Environment and Development. 2002.

11S1 2002. International Iron and Steel Institute. “World Steel Life Cycle Inventory
1999/2000.” 2002.

Jones 2004. Jones R.T. “Economic and environmentally beneficial treatment of slags in
DC arc furnaces.” VII International Conference on Molten Slags, Fluxes and Salts, The
South African Institute of Mining and Metallurgy. 2004.

Do NoT CITE OR QUOTE — 1/28/05 7-5 Draft GEIS



O© oo ~NOoO UL WN -

Chapter 7: References

64.

65.

66.

67.

68.

69.

70.

71.

72,

73.

74,

75.

76.

Melendez 1996. Melendez, Beth, A Study of Leachate Generated from Construction and
Demolition Landfills, Department of Environmental Engineering Sciences, University of
Florida. August 2, 1996.

Miller 2001. Private communication William C. Thurber, SC&A Inc., and Jim Miller, Sales
& Estimating Dept., Southern Crushed Concrete Inc. December, 2001.

Myrick 1983. Myrick, T. E., Berven, B. A. and Haywood, F. F. “Determination of
Concentrations of Selected Radionuclides in Surface Soil in the U.S.” Health Physics 45,
631-642. 1983.

NAS 1990. National Academy of Sciences. “Health Effects of Exposure to Low Levels of
lonizing Radiation, BEIR V.” National Academy Press, Washington, D.C. 1990.

NCRP 1987a. National Council on Radiation Protection and Measurement. “Exposure of
the United States and Canada from Natural Background Radiation.” NCRP Report 94.
1987.

NCRP 1987b. National Council on Radiation Protection and Measurement. “lonizing
Radiation Exposure of the Population of the United States.” NCRP Report 93. 1987.

NCRP 1995. National Council on Radiation Protection and Measurement. “Principles and
Application of Collective Dose in Radiation Protection.” NCRP Report 121. 1995.

National Research Council 2002. “The Disposition Dilemma - Controlling the Release of
Solid Materials from Nuclear Regulatory Commission-Licensed Facilities.” National
Academy Press, Washington, D.C. 2002.

NRC 1977. U.S. Nuclear Regulatory Commission. “Final Environmental Statement on the
Transportation of Radioactive Material by Air and Other Modes.” NUREG-0170. 1997.

NRC 1979. U.S. Nuclear Regulatory Commission. NRR Branch Technical Position,
Revision 1, “An Acceptable Radiological Environmental Monitoring Program,” November
1979.

NRC 1980. U.S. Nuclear Regulatory Commission. “Radiological Effluent Technical
Specifications for PWRs.” NUREG-0472. 1980.

NRC 1981. U.S. Nuclear Regulatory Commission, Office of Inspection and Enforcement.
“Control of Radioactively Contaminated Material.” IE Circular 81-07. May 14, 1981.

NRC 1983a. U.S. Nuclear Regulatory Commission, Division of Industrial and Medical
Nuclear Safety. “Guidelines for Decontamination of Facilities and Equipment Prior to
Release for Unrestricted Use or Termination of Licenses for Byproduct, Source, or Special
Nuclear Material, Policy and Guidance Directive.” FC 83-23. November 4, 1983.

Do NoT CITE OR QUOTE — 1/28/05 7-6 Draft GEIS



OO ~NO O, WN -

Chapter 7: References

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

NRC 1983b. U.S. Nuclear Regulatory Commission. “Radiological Assessment - A
Textbook on Environmental Dose Analysis.” NUREG/CR-3332. 1983.

NRC 1984. U.S. Nuclear Regulatory Commission. “De Minimis Waste Impacts Analysis
Methodology.” NUREG/CR-3585. 1984.

NRC 1985a. U.S. Nuclear Regulatory Commission, Office of Inspection and Enforcement.
“Surveys of Waste Before Disposal From Nuclear Reactor Facilities.” Information Notice
85-92. 1985.

NRC 1985b. U.S. Nuclear Regulatory Commission. “Standard Radiological Effluent
Technical Specifications for BWRs.” NUREG-1073. 1985.

NRC 1988a. U.S. Nuclear Regulatory Commission. Information Notice No. 88-22:
Disposal of Sludge from Onsite Sewage Treatment Facilities at Nuclear Power Stations,
May 12, 1988.

NRC 1994a. U.S. Nuclear Regulatory Commission. “Background as a Residual
Radioactivity Criterion for Decommissioning.” Draft Report, NUREG-1501.

NRC 1994b. U.S. Nuclear Regulatory Commission, Division of Regulatory Applications,
Office of Nuclear Regulatory Research. “Generic environmental impact statement in
support of rulemaking on radiological criteria for decommissioning of NRC-licensed nuclear
facilities.” NUREG-1496. 1994.

NRC 1997a. U.S. Nuclear Regulatory Commission. “Multi-Agency Radiation Survey and
Site Investigation Manual (MARSSIM).” NUREG-1575. 1997.

NRC 1997b. U.S. Nuclear Regulatory Commission. “Regulatory Analysis Technical
Evaluation Handbook.” NUREG/BR-0184. January, 1997.

NRC 1998. U.S. Nuclear Regulatory Commission. “Revised Analysis of Decommissioning
Reference Non-Fuel-Cycle Facilities.” NUREG/CR-6477. July, 1998.

NRC 1999a. U.S. Nuclear Regulatory Commission. “Release of Solid Materials at
Licensed Facilities: Issues Paper, Scoping Process for Environmental Issues, and Notice of
Public Meetings.” 64 FR 35090. June 30, 1999.

NRC 1999b. “Request for Technical Information, Question 42 and 43.” SP-99-074.
November 2, 1999

NRC 2000a. U.S. Nuclear Regulatory Commission. “Control of Solid Materials: Results of
Public Meetings, Status of Technical Analyses and Recommendations for Proceeding.”
SECY-00-0070. 2000.

NRC 2000b. U.S. Nuclear Regulatory Commission. “Summary and Categorization of
Public Comments on the Control of Solid Materials.” NUREG/CR-6682. 2000.

Do NoT CITE OR QUOTE — 1/28/05 7-7 Draft GEIS



OO ~NO O, WN -

Chapter 7: References

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

NRC 2000c. U.S. Nuclear Regulatory Commission, Office of Nuclear Regulatory Research.
“Regulatory Analysis Guidelines of the U.S. Nuclear Regulatory Commission.”
NUREG/BR-0058, Revision 3, Final Report. July 2000.

NRC 2000d. “Program Management Information: NRC Guidance on Case-specific Release
of Solid Materials Licensing Decisions.” STP-00-070. August 22, 2000.

NRC 2001a. U.S. Nuclear Regulatory Commission, Office of Nuclear Regulatory Research.
“Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM).”
NUREG-1575, Rev. 1, Washington, DC. June 2001.

NRC 2001b. “Program Management Information: Case-specific Licensing Decisions on
Release of Soils from Licensed Facilities.” STP-01-081. November 28, 2001.

NRC 2002a. U.S. Nuclear Regulatory Commission. “Control of Solid Materials: Options
and Recommendations for Proceeding.” SECY-02-0133. 2002.

NRC 2002b. U.S. Nuclear Regulatory Commission. Memorandum: Update on Case-
Specific Licensing Decisions on Controlled Release of Concrete from Licensed Facilities.
December 27, 2002.

NRC 2002c. U.S. Nuclear Regulatory Commission. “Information Digest 2002 Edition.”
NUREG-1350 Vol, 14. 2002.

NRC 2003a. “Update on Case-specific Licensing Decisions on Controlled Release of
Concrete from Licensed Facilities.” STP-03-003. January 15, 2003.

NRC 2003b. U.S. Nuclear Regulatory Commission. “Rulemaking on Controlling the
Disposition of Solid Materials: Scoping Process for Environmental Issues and Notice of
Workshop.” 68 FR 9595. February 28, 2003.

NRC 2003c. U.S. Nuclear Regulatory Commission. “Notice of Public Workshop for
Rulemaking and Scoping for Environmental Issues on Controlling the Disposition of
Solid Materials.” 68 FR 19232. April 18, 2003.

NRC 2003d. U.S. Nuclear Regulatory Commission. “Radiological Assessment for
Clearance of Materials from Nuclear Facilities.” NUREG-1640. 2003.

NRC 2003e. U.S. Nuclear Regulatory Commission. “Draft Regulatory Analysis for
Amendment to 10 CFR 30: Rules of General Applicability to Domestic Licensing of
Byproduct Material for Security Requirement for Portable Gauges.” Attachment to
SECY-0092. June 5, 2003. 2003.

Do NoT CITE OR QUOTE — 1/28/05 7-8 Draft GEIS



O©CoO~NOoO O, WN -

Chapter 7: References

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

NRC 2003f. U.S. Nuclear Regulatory Commission, Office of Nuclear Material Safety
and Safeguards, Division of Waste Management. “Consolidated NMSS
Decommissioning Guidance,” NUREG-1757. September 2003.

NRC 2003g. U.S. Nuclear Regulatory Commission, Office of Nuclear Regulatory
Research. “Occupational Radiation Exposure at Commercial Nuclear Power Reactors
and Other Facilities - 2002,” NUREG-0713, Vol. 24. Washington, D.C. Oct. 2003.

NRC 2004a. U.S. Nuclear Regulatory Commission. “Summary and Categorization of
Public Comments on Controlling the Disposition of Solid Materials.” NUREG/CR-
6682 Supplement 1. February 2004.

NRC 2004b. U.S. Nuclear Regulatory Commission. “Compatibility With IAEA
Transportation Safety Standards (TS-R-1) and Other Transportation Safety
Amendments.” 69 FR 3698. January 26, 2004.

NRC 2004c. U.S. Nuclear Regulatory Commission, Office of Nuclear Regulatory
Research. “Clearance Survey Costs: Technical Bases for Developing Survey Costs.”
Letter Report, Draft. February 2004.

NRC 2004d. U.S. Nuclear Regulatory Commission. “Strategic Plan, FY2004-2009.”
NUREG-1614, v. 3. August 2004.

NRC 2005a. U.S. Nuclear Regulatory Commission. “Regulatory Guidance for
Controlling the Disposition of Solid Material - Program-Specific Guidance About the
Control of Solid Material.” NUREG-1813, Draft. March 2005.

NRC 2005b. U.S. Nuclear Regulatory Commission. “Radiological Assessments for
Clearance of Materials from Nuclear Facilities.” NUREG-1640 Supplement 1. 2005.

Obery, Angie M. and Landis, Wayne G. 1999. “Assessment of Environmental Toxicity
from Spent Recycled Glass Abrasives Part A. Data Review.” Institute of Environmental
Toxicology and Chemistry. IETC Technical Report 01-99. July 1, 1999.

OMB 2003. OMB Circular A-4, Regulatory Analysis. U.S. Office of Management and
Budget. September 2003.

OPM 2003. U.S. Office of Personnel Management. “General Schedule (GS) Salary
Table 2003.” http://www.opm.gov/oca/03tables/indexGS.asp. 2003.

OPM 2004. U.S. Office of Personnel Management. “General Schedule (GS) Salary
Table 2004.” http://www.opm.gov/oca/O4tables/html/gs_h.asp. 2004.

Ottinger et al. 1990. Ottinger, Richard L, et al., Pace University Center for
Environmental Legal Studies, Environmental Costs of Electricity, New York. 1990.

Do NoT CITE OR QUOTE — 1/28/05 7-9 Draft GEIS



OO ~NO O, WN -

Chapter 7: References

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

Oweis & Khera 1998. Oweis, Issa and Raj Khera, “Geotechnology of Waste
Management,” 2nd Edition, PWS Publishing Company, Boston. 1998.

Recycler’s World 2003. “Global Access to Recycling Market; current market price as
of November 25, 2003; http://www.recycle.net/price/metals.html. 2003.

Recycler’s World 2004. “Global Access to Recycling Market; current market price as
of Tuesday, January 27, 2004" February 3, 2004.
<http://www.recycle.net/price/metals.html>. 2004.

Reinhart et. al 1998. Reinhart, Debra R. and Grosh, Caroline J. “Analysis of Florida
MSW Landfill Leachate Quality.” Florida Center for Solid and Hazardous Waste
Management, Report #97-3. July 1998.

Reinhart 2004. Reinhart, Debra,. MSW Learning Tool, Characteristics and Quantity of
MSW, University of Central Florida, http://msw.cecs.ucf.edu/lesson2new.html.
November 2004.

Repa Edward 2001. “The Tip Off.” Waste Age. May 1, 2001.
<http://wasteage.com/ar/waste_tip_off/index.htm>. 2001.

SC&A 2003. “Collective Doses Associated with Clearance of Material From
NRC/Agreement State-Licensed Facilities.” Contract Number NRC-04-01-049. Draft
Report Revision 2. December 31, 2003.

Serkiz 2001. Serkiz, S.M.. “Recommended Partition Coefficient (Kd) Values for
Nuclide Partitioning in the Presence of Cellulose Degradation Products, DOE Technical
Report.” WSRC-TR-2000-00262. February 2001.

Townsend 1998. Townsend, Timothy G. “Characteristics of Leachate from
Construction and Demolition Waste Landfills.” Florida Center For Solid and
Hazardous Waste Management, Gainesville FL, Report #98-4. August 1998.

Turley W. 2002. Private communication William C. Thurber, SC&A, Inc., and William
Turley, Executive Director, Construction Materials Recycling Association. January 7,
2002.

UNSCEAR 1988. United Nations Scientific Committee on the Effects of Atomic
Radiation. “Sources, Effects and Risks of lonizing Radiation.” United Nations, New
York. 1988.

UNSCEAR 1996. United Nations Scientific Committee on the Effects of Atomic
Radiation (UNSCEAR) to the General Assembly. “Effects of Radiation on the
Environment.” 1996.

Do NoT CITE OR QUOTE — 1/28/05 7-10 Draft GEIS



O©oO~NOoO Ol WN -

Chapter 7: References

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

US ACE 1984. U.S. Army Corps of Engineers. “Engineering and Design - Drainage
and Erosion Control, Mobilization Construction.” EM 1110-3-136. April 1984.

U.S. Atomic Energy Commission 1974. “Termination of Operating Licenses for
Nuclear Reactors (ML003740243).” Regulatory Guide 1.86. 1974.

USGS 1998a. U.S. Geological Survey. “Crushed Cement Concrete Substitution for
Construction Aggregates—A Materials Flow Analysis.” USGS Circular 1177. Prepared
by Kelly, Thomas. 1998.

USGS 2000. U.S. Geological Survey. “Recycled Aggregates—Profitable Resource
Conservation.” USGS Fact Sheet FS-181-99. February 2000.

USGS 2004a. U.S. Geological Survey. Mineral Commodity Summary 2003,
Aluminum. U.S. Geological Survey. 2004.

USGS 2004b. US Geological Survey. Mineral Commodity Summary 2003, Copper.
U.S. Geological Survey. 2004.

USGS 2004c. U.S. Geological Survey. Copper Statistics, Open File Report 01-006,
Last modification: October 28, 2003. Accessed at;
http://minerals.usgs.gov/minerals/pubs/of01-006/ on December 1, 2004.

USGS 2004d. U.S. Geological Survey. Aluminum Statistics, Open File Report 01-006,
Last modification: August 26, 2002. Accessed at:
http://minerals.usgs.gov/minerals/pubs/of01-006/ on December 1, 2004.

USGS 2004e. U.S. Geological Survey. Iron and Steel Statistics, Open File Report
01-006, Last modification: May 26, 2004. Accessed at:
http://minerals.usgs.gov/minerals/pubs/of01-006/ on December 3, 2004.

USGS 2004f. U.S. Geological Survey, Iron and Steel Scrap Statistics, Open File
Report 01-006, Last modification: February 19, 2004. Accessed at:
http://minerals.usgs.gov/minerals/pubs/of01-006/ on December 3, 2004.

Ziemkiewicz, P 1998. “Steel Slag: Applications for AMD Control”, “Proceedings of
the 1998 Conference on Hazardous Waste Research.” 1998.

Do NoT CITE OR QUOTE — 1/28/05 7-11 Draft GEIS



[this page left intentionally blank]



A W N —

Appendix A: Scoping Summary Report

APPENDIX A
SCOPING SUMMARY REPORT

Do Nor CITE OR QUOTE — 1/28/05 A-1

Draft GEIS



A W N —

[this page intentionally left blank]



SCOPING SUMMARY REPORT

Controlling the Disposition of Solid Materials

March 2004

U.S. Nuclear Regulatory Commission
Rockville, MD




1. INTRODUCTION

The U.S. Nuclear Regulatory Commission (NRC) staff is preparing a generic environmental
impact statement (GEIS) on the proposed rulemaking on controlling the disposition of solid
materials. This rulemaking concerns materials at NRC-licensed facilities that have very low
amounts of, or no, radioactivity. The purpose of the rulemaking is to continue to assure the
control of the disposition of solid materials in a manner that protects public health and safety
and the environment while improving efficiency in regulation. This GEIS is part of the NRC
staff's decision-making process.

The NRC, the U.S. Environmental Protection Agency (EPA), the U.S. Department of Energy
(DOE) and the States have an interest in the proposed rulemaking and have agreed to
participate as cooperating agencies. EPA sets radiation protection standards in the general
environment. DOE is preparing a Programmatic EIS on alternatives for disposition of DOE
scrap metals at their facilities. Also, the proposed NRC rulemaking could result in related
rulemakings in the Agreement States and Suggested State Regulations; the Conference of
Radiation Control Program Directors (CRCPD) and the Organization of Agreement States
(OAS) have identified the State of Massachusetts as the State representative in the preparation
of the GEIS.

The NRC's regulations in 10 CFR Part 51 contain requirements for conducting a scoping
process prior to preparation of an EIS. As part of the NRC staff’'s examination of its approach
for control of solid materials, including the scope of an environmental impact statement, the
NRC staff sought early input on the major issues associated with this effort. In June 1999, the
NRC staff published an Issues Paper (64 FR 35090) for public comment that described issues
and alternatives related to the release of solid materials. To provide further opportunity for
public input, the NRC staff held a series of four public meetings during the fall of 1999. The
NRC staff received over 800 public comment letters and emails from stakeholders representing
the metals, metal scrap, and concrete industries; citizens groups; licensees and licensee
organizations; landfill operators; Federal and State agencies; and Tribal governments.
Comments were also received from stakeholders at the four public meetings. Comments were
sharply diverse in the views expressed, and there was support and rationale provided by
commenters for a range of alternatives for controlling the disposition of solid materials. On
March 23, 2000, the NRC staff provided the Commission with a paper (SECY-00-0070) on the
diversity of views expressed in public comments received on the Issues Paper. Attachment 2 of
SECY-00-0070 provides a summary of views and comments received; summaries of the
comments can also be viewed in NUREG/CR—-6682, “Summary and Categorization of Public
Comments on the Control of Solid Materials” (September 2000). SECY—-00-0070 also provided
the status of the staff's technical analyses being developed as support for making decisions in
this area and noted the related actions of international and national organizations and agencies
that could be factors in the NRC staff's decision-making.

To solicit additional input, the Commission held a public meeting on May 9, 2000, at which
stakeholder groups presented their views and discussed alternatives for controlling the
disposition of solid materials. On August 18, 2000, the Commission decided to defer a final
decision on whether to proceed with rulemaking and directed the staff to request that the
National Academies conduct a study of alternatives for controlling the disposition of solid



materials. The Commission also directed the staff to continue to develop technical information
and to stay informed of international and U.S. agency activities in this area. The National
Academies study of alternatives for controlling the disposition of solid materials was initiated in
August 2000. As part of the study, the National Academies held three information gathering
meetings in January, March, and June of 2001, at which it obtained input from various
stakeholder groups similar to those that presented information to the NRC staff earlier. Based
on these meetings, and on its deliberations on this topic, the National Academies submitted a
report to the NRC in March 2002 (“The Disposition Dilemma - Controlling the Release of Solid
Materials from Nuclear Regulatory Commission-licensed Facilities”). The report contains nine
recommendations on the decision-making process, potential approaches for controlling the
disposition of solid materials, and additional technical information needed. One finding of
particular note in the National Academies report was that NRC'’s current approach for
controlling the disposition of solid materials protects public health and does not need immediate
revamping. However, the National Academies report also states that NRC’s current approach is
incomplete and inconsistent and concludes that the NRC staff should therefore conduct a
process to evaluate a broad range of alternatives to provide clear risk-informed direction on
controlling the disposition of solid materials. The report notes that broad stakeholder
involvement and participation in the NRC staff's decision-making process on the alternatives is
critical as the process moves forward. A summary of the National Academies report can be
found in an NRC staff paper, SECY-02-0133, and a link to the National Academies report, itself,
is contained in the Background section of the NRC’s web page on Controlling the Disposition of
Solid Materials (http://www.nrc.gov/materials.html; click on “Controlling the Disposition of Solid
Materials” under “Key Issues”).

As an additional part of its continuing efforts to solicit stakeholder involvement, the NRC staff
published on February 28, 2003, a Request for Comments on the scope of a proposed
rulemaking and notice of workshop in the Federal Register (68 FR 9595). In this Federal
Register Notice, the NRC staff sought stakeholder participation and involvement in identifying
alternatives and their environmental impacts that should be considered as part of a rulemaking
and analyzed in a GEIS. The NRC staff also announced in this Federal Register Notice its
intent to conduct a workshop to solicit new input with a focus on the feasibility of alternatives
that would limit where solid materials could be released. The workshop was held at NRC
Headquarters in Rockville, MD May 21-22, 2003. A summary of the results of this workshop is
available on NRC’s web page on Controlling the Disposition of Solid Materials.

Over 2,600 public comment letters and emails were received in addition to the discussion at the
workshop. NUREG/CR-6682 Supplement 1 (“Summary and Categorization of Public
Comments on Controlling the Disposition of Solid Materials,” March 2004) summarizes the
comments received as a result of the NRC staff's request for comment and the workshop
discussion. Comments were received from various stakeholder groups, including
environmental and citizen’s groups, members of the general public, scrap and recycling
companies, steel and cement manufacturers, hazardous and solid waste management facilities,
the U.S. Environmental Protection Agency (EPA), U.S. Department of Energy (DOE), State
agencies, Tribal Governments, scientific organizations, international organizations, and NRC
licensees and licensee organizations.



The 1999 and 2003 public comments are summarized in Section 2 of this report. All comments
received to date have been considered. The comments have been categorized to ease reader
understanding of the issues raised.

The scoping process helped to determine the scope of the GEIS, including significant issues to
be analyzed in depth. For example, in response to comments received during the scoping
process, the GEIS will include an alternative where the potentially clearable material can only
be disposed of in a licensed low-level waste (LLW) disposal facility. Issues outside the scope of
the DGEIS have been forwarded to appropriate staff and may be discussed in other parts of the
rulemaking package.

Section 3 identifies the issues the GEIS will address, and Section 4 identifies those issues that
are not within the scope of the GEIS. Although issues raised during the scoping period will be
considered in the preparation of the Draft GEIS, some of those issues will either be analyzed in
less detail or will not be analyzed at all, depending on their relevance to the proposed action
and the anticipated impacts. Issues that will be considered, but not analyzed in detail, are
addressed in Section 4.



2. SCOPING COMMENT SUMMARY

2.1 INTRODUCTION

The comments were extensive and wide-ranging, focusing on specific alternatives and technical
issues that should be considered as part of NRC’s rulemaking process. In addition, there were
numerous comments related to potential impacts on public health and safety as well as on
various industries.

Some commenters indicated that there is a significant need to establish a national standard for
the release of solid materials, citing a lack of consistency in criteria and problems with
implementation under the current system. Others, however, believe that the current system is
both protective and easily implement able. These groups cite reports by national and
international standards setting bodies that indicate that health risks at dose levels being
considered are negligible or trivial. Some commenters suggested that NRC adopt the American
National Standards Institute (ANSI) standard N13.12-1999, Surface and Volume Radioactivity
Standards for Clearance.

Many commenters stated that there should be no release of solid materials from licensed
facilities even if the calculated dose or health risks are low. In particular, potential recipients of
solid material, such as scrap, metals, and cement industry representatives, objected to the
release of solid materials. These commenters noted that there could be significant negative
economic impacts on their industries if consumers had concerns over the presence of
radioactivity in products. A large number of citizen groups and members of the public also
expressed concern about the health effects of the potential presence of released material in
consumer products and recommended that NRC prohibit the release of this material to isolate it
from the public. Some of these commenters further suggested that NRC should implement a
program to identify and recover all materials previously released under the current regulation.

Commenters also described concerns with a restricted use alternative, citing possible oversight
and enforce ability issues. A number of commenters discussed the possible alternative of
disposal in either EPA-regulated or NRC/Agreement State-licensed disposal facilities. Most
commenters believe that disposal in an NRC/Agreement State-licensed disposal facility is the
most appropriate alternative.

A number of commenters provided input on the National Environmental Policy Act (NEPA)
process which governs the development of the Generic Environmental Impact Statement. Still
more commenters weighed in on NRC'’s rulemaking process.

2.2 NO ACTION/CURRENT APPROACH

Advantages of Current Approach

Protective: The current approach protects public health and safety; released materials are

monitored; no one has been placed at risk from release of materials; the National Academies
report concluded that it protects public health.



Current approach is useful: It has been a useful tool for 20 years; there is common
understanding on how to use it; it is easier to implement than a dose-based approach because
exposure pathways do not have to be calculated; the National Academies report concluded
that it is workable.

Disadvantages of Current Approach

Criteria not risk-based: They are currently based on instrument detection capabilities and
concentrations in effect since 1974; the NAS report notes that the criteria are not explicitly risk-
based.

Not a good regulatory framework: The current approach does not provide an adequate or
logical regulatory framework, and does not provide clear guidance.

Not cost-effective and a waste of resources: The current approach can cause substantial
additional cost and resources, especially at decommissioning, and may cause replication of
effort from previous submittals. Without clear guidance some material is currently disposed of
as radioactive waste even though there is not enough radioactive material to cause an
exposure. This is an inappropriate use of resources.

Implementation is inconsistent: There can be fluctuations in background, different
geometries and nuclides, differences in instrumentation approaches and efficiencies, analytic
techniques, and inconsistencies in use of the “non-detectable” guideline. It is slow, resource
intensive, can be difficult to implement, and can cause questions. This is also noted in the NAS
report.

Volumetric contamination not considered: Volumetric contamination is not considered; this
is also noted in the NAS report.

Decision criteria needed: Materials need to be released from facilities each day (and more
material will be available for release in the future because of decommissioning) and improved
decision criteria are needed about what should be done with these materials.

Current standard can be redundant: It can entail redundancy of oversight between the NRC
and State agencies.

Cumulative Impacts: Cumulative impacts are not considered.
General Opposition to the Current Approach

No records: There is concern that NRC allows release (and possible recycle) of solid material
based on case-by-case considerations under Regulatory Guide 1.86. There is also concern
that people had been exposed without their knowledge and whether there are records of
material released so far. Any releases should be tracked and records kept available to the
public.



Not safe: The current approach is unsafe, and unacceptable to the metals industry and the
public. There are no scientific data or proof available to show that what has been released so
far using Regulatory Guide 1.86 levels has not harmed the public. This approach should cease.

Warning labels: There must be warning labels at a minimum so these products could be
avoided.

Outdated: Regulatory Guide 1.86 is out of date and should not be updated or used because it
lacks the full force and legitimacy of a final rule done under the Administrative Procedures Act
(APA).

Being misused: Regulatory Guide 1.86 was developed based on criteria for decontamination
of buildings and not for releasing materials involving intimate public contact. Regulatory Guide
1.86 should not be misused to allow releases into the marketplace or converted to dose basis.

Do not use: Regulatory Guide 1.86 should be removed from licenses so that licensees cannot
release radioactive wastes into garbage for landfills or the marketplace.

2.3 DOSE-BASED REGULATION ON UNRESTRICTED USE

In general, comments on the dose-based regulation on unrestricted use alternative can best be
characterized by stakeholder grouping. Therefore the comments in this section are presented
by stakeholder group.

2.3.1 Citizen Groups and General Public

Unrestricted Release of Contaminated Materials

General opposition: Several commenters generally indicated that they were opposed to
releasing materials for unrestricted release.

Health/Risk Considerations

NRC performance goal: NRC should do its job and abide by its own performance goal of
protecting public health and safety for both present and future generations by preventing
exposures to unjustified practices; NRC should not shift its responsibility to reducing the burden
on industry.

Precautionary principle: Based on uncertainties of risk, and unexpected outcomes, the
prudent course of action would be to bar distribution of radioactive materials into the public
domain.

Psychological impacts: NRC should consider impacts on citizens and their confidence;
radiation in products will contribute to pessimism about our culture and economic system.

Cannot reverse releases: As more is learned about the risks of low-level radiation (e.g.,
bystander effect), we will not be able to reverse the effects of materials already released.



Mixing materials: Large amounts of material will be released and more highly contaminated
material will be mixed with this material to ensure compliance with any established standard.

Other organisms: Release of this material will increase background levels in the environment
and will be bad for the environment; additional analysis and supporting evidence regarding how
other organisms are being protected is required.

No safe dose of radiation: Low levels of radiation cannot be proven as trivial, and we do not
know specific health effects at low doses of radiation. Low levels of radiation can have long
term health effects and can sometimes be more harmful per unit of exposure than higher levels
of radiation. Every additional exposure, no matter how small, increases the chances for, and
numbers of, cancer.

NRC studies biased: The studies NRC depends on are biased and not publicly acceptable
(e.g., International Commission on Radiological Protection (ICRP) studies). The 2003
Recommendations of the European Commission on Radiological Risk (ECRR) address health
effects of low dose radiation and document criticism of the 1988 ICRP low dose models and
failures of the Hiroshima study to predict consequences of exposure; this document indicates
health risks are 100 times greater than predicted by current radiation limits.

Other studies cited: Other studies of health effects of low level radiation were noted which
show that there is no safe dose of radiation below which no damage results and have confirmed
ways that radiation alters cells. These studies should be considered by NRC; they have been
ignored to date. These studies include: (a) indications of effects from depleted uranium in
weapons; (b) medical studies that show that radiation is riskier than previously assumed; (c) the
book “No Immediate Danger” by Rosalie Bertell documents that there is no safe level of
radiation and predicted the increase in certain health effects that we have now (and also
“Uncertain Science and Failure of Trust”); (d) studies by Gofman and others conclude that all
radioactive contamination is cumulative; (e) those by independent scientists, including Dr. Alice
Stewart, Morgenstern, Kadheim, Bulakova, Wing, Feuerhake, Wright, Viel, and the BEIR V
Committee; (f) studies of Japanese atomic survivors bear out that radioactivity released slowly
over time is more dangerous than a quick high dose; (g) J. Kahn article in NY Times (6/17/03)
on lung damage to Chinese workers; and (h) cancer incidence rates are rising, especially at
sites with radioactive contamination.

Long-term risks: These risks are long term risks and it is not known what the risk would be to
future generations, including genetic and reproductive capabilities.

Linear No Threshold (LNT) model: NRC has acknowledged the validity of the LNT model of
human exposure which holds that any increase in dose, no matter how small results in an
increase in risk. Therefore, the NRC’s mission to ensure adequate protection of public health
and safety must restrict all radioactive material from general commerce and require disposal in
a licensed LLW disposal facility.

Sensitive populations: Some populations have higher sensitivities to radiation and must be
protected, even if their dose is less than the critical group.



Dose from man-made nuclides: The risk from man-made nuclides is not comparable to that
from naturally occurring ones because internal doses (which can occur from recycled products)
can be more damaging than external ones; also, man-made nuclides bond to DNA and certain
human organs in ways that naturally occurring ones, to which life on earth has adapted, do not.

Unwanted risks: The risks being considered here expose the public without their consent and
are unwanted, avoidable, involuntary, and unnecessary (unlike the dose a person gets from
medical treatments), even if they are small, especially since the practices are unjustified.

Cannot accurately predict doses: Computer models cannot accurately predict all doses to
the public (especially when considering the different nuclide behaviors and half-lives and
associated risks in the environment and in humans). Doses cannot be measured, and thus
projections of reasonable/acceptable risks are meaningless. Also, doses may be higher than
estimated because some mills may receive a higher amount of metal from licensees than
estimated in NRC'’s technical analyses. There may be unexpected outcomes and untraceable
impacts. RESRAD is not reliable. Not all isotopes present are considered. Validation with data
from actual releases should be done. The total quantity of material to be released in
commercial products is uncertain and therefore it is unclear how NRC can reasonably evaluate
health impacts, including the ability to determine how much is in the environment at any time.
Analyses will not be able to determine the total dose, non-fatal cancers, reduced immunities to
other health problems, non-cancer health effects, cumulative effects, impacts from multiple
exposures, or effects to children or adults working with the materials.

Worker risks: Releases of solid materials will expose workers at steel mills, scrap metal
facilities, road construction, sewer workers, etc. to potentially significant levels of contamination;
they should not be exposed to any additional risk levels. Steel workers are an unprotected
workforce from this hazard and are not routinely monitored for radioactive contamination, do not
receive hazardous duty pay or long term medical monitoring, and might have to choose
between their job security and radiation exposure.

Risk too high: The risk of exposure to 1 mrem/yr is that 1 of every 28,600 exposed will have a
fatal cancer; these risks are too high, especially when projected over the U.S. population.

Do not add to background: The fact that we receive a dose from background does not justify
adding more dose even if it is less than background; no dose above background is acceptable.

Synergistic effects: We do not know, and analyses will not be able to determine, synergistic
interrelationships between dose and other hazardous impacts.

Other standards: The fact that there are air and liquid emission standards does not justify
allowing more releases of solids into consumer products.

Current practice is no justification for release: The fact that material is released now is not a
justification for releasing more material.



Consumer Products/Isolation

Unnecessary risk: Introduction of radioactive waste materials into consumer products (in
particular products in the home, in home construction or in roadways, or playgrounds) poses
unnecessary risks to workers and the public and the potential for multiple exposures.

No direct benefit: There are no direct benefits from releasing materials to the public.

Consumers would be unknowing: Labels would be needed to identify products made from
released material, otherwise people would be exposed without any warning; There would
probably not be any labels on the consumer products so there would be no way for consumers
to know what dose they are getting.

Right-to-know and choose: The individual should have the right to choose the risk to which
they are exposed.

Cost-benefit and Liability Considerations

No societal benefit: It should not be assumed that operation and decommissioning of reactors
are socially justified nor that the releases are therefore justified. People get no direct personal
benefit from the releases.

Rule aids industry at public expense: A rule is just an economic aid to the nuclear industry.
Reducing costs of compliance to licensees should not be one of NRC’s major considerations on
this matter. Saving licensees money on waste disposal (for a relatively small amount of
material) comes at too high a price, i.e., human health and socioeconomic costs. Most
Americans do not have adequate health insurance to deal with the consequences of increased
unnecessary radiation exposures. Those generating material should pay for disposal of it as
part of the cost of doing business; NRC should protect the public instead.

Do not transfer problem: NRC should not transfer its problem of what to do with this material
by passing the problem to scrap dealers and steel manufacturers, which could put them at legal
and financial risk; consumers would avoid products made from recycled metals, resulting in
more resources being expended to make products with virgin uncontaminated ores.

Burden: The burden of calculating releases would be reduced if material is simply not released.

Liability: There would not be any clear liability as to who is responsible for materials released
once they have gotten into the public sector.

Tracking Released Materials

Cannot measure doses: Dose-based release standards cannot be physically measured,
verified, or enforced, and each consumer product cannot be monitored. Thus, releases cannot
be tracked and consumers will not know their dose from recycled products. So, even though
NRC says the dose limit is only 1 mrem/yr, how can this be trusted when it cannot be verified?



Public will not know dose: A person would have no way of knowing what products contain
radioactive material. There should be labels on any products made so that consumers can
know what dose they are getting and can control it.

Need for safeguards/no detectable radiation: NRC should not allow releases that are not
tested or safeguarded and should not allow detectable materials to be released.

Security issues: There should not be additional releases in this time of increased security
concerns; radioactive materials released from licensed facilities will make it more difficult for
efforts by local, State, and Federal agencies to detect dirty bombs. Materials in the nation’s
scrap could affect Homeland Security technology where road monitors will be reading levels in
vehicles.

Detectors are not reliable: It is not clear if detectors can reliably survey materials and protect
the public - NRC will not be able to measure releases accurately or enforce criteria because
field conditions do not fit computer models and monitoring low levels of radiation near
background to assure compliance is difficult and uncertain; large pieces of equipment can have
complicated geometries (and workers will tend to avoid these areas - uncertainties are several
percent for simple geometries and will be even higher for more complex geometries); non-
uniform contamination; hot spots in large piles of scrap metal can be missed; equipment can
malfunction; there are problems of false negatives; and there are issues of sorting materials.

Improper releases: Improper releases and mistakes cannot be avoided, especially when there
are large volumes being handled, there is a lack of resources, and there is a need to survey
quickly.

Multiple exposures: A person could be exposed to many items because once the material is
released it will not be controlled.

Material in environment: Released material cannot be tracked especially over long time
periods which will be an environmental headache for years to come.

Penalties: There should be penalties to those releasing material in violation of any standard.
Public Confidence

NRC has a goal of increasing public confidence: NRC should abide by its own safety goal
of increasing public confidence by keeping this material out of the public domain.

NRC's sincerity in protecting public health is questioned: NRC tries to downplay hazards
associated with this material; people are given incorrect information about potential risks from
this material. NRC says it is safe but cancers continue to occur.

Dose assessments are suspect: Computer codes, and dose and pathway models are not

trusted and can be manipulated so that predicted doses meet limits; supporting analyses for
this rulemaking were prepared by nuclear advocates.
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Economics may influence technical accuracy: Workers at licensed facilities cannot be
trusted to detect radiation in releases because of carelessness or because it may not be in the
best economic interests of the licensee; this could result in substantial amounts of material
being released in violation of whatever standard is set.

Past issues have contributed to mistrust: Licensees and DOE cannot be trusted because
workers have been misled about radiation hazards in the past and because other rules have not
always been followed, and because DOE has failed to manage material safely. Thus, it is not
clear if a rule in this area would be followed. There is little public trust in DOE. NRC must
consider in its rulemaking the limitations of the entities responsible for releasing materials.

Failure of orphan source program: NRC has failed on the orphan source problem and there
is no reason to believe that more problems would not occur.

Unreported releases are problematic: There have been unreported releases at NRC
licensed facilities and NRC must fully disclose all metals that have been released and are
currently in consumer products.

2.3.2 Metals Industry
Release of Contaminated Material

Radioactively contaminated scrap metal (from impacted or restricted areas) should not
be released into the stream of commerce: The metals manufacturing industry suggests that
the definition of radioactive contaminated scrap metal should be that which originates in
impacted or restricted areas. Scrap metal is not considered to be radioactively contaminated if
it does not originate from restricted or impacted areas, was never in such areas, and can be
certified as never having been exposed to radiation. Scrap metal not originating in impacted or
restricted areas can be released providing that NRC requires at least one of the following
safeguards: (a) where there is clear process knowledge that the scrap metal is not originating
from radiological areas and the license certifies that the scrap has not been radioactively
contaminated; (b) stringent radiation surveys of the scrap metal shows it does not exceed dose-
based clearance standards or background radiation levels for the area from which it is released
(whichever is lower), or (c) the scrap metal is manifested, labeled, and tracked.

Criteria for release should be agreed upon by stakeholders: The scrap metals industry
noted that any new regulation for the release of material that is contaminated at low levels must
be based on criteria acceptable to affected stakeholders. Before criteria could be established,
stakeholders should review several issues, including: (a) the effect of contamination on
employees and equipment; (b) the capability to detect radioactivity in material; (c) potential uses
of recycled material acceptable to affected industries and the general public; and (d) the
potential to assure that such material could be used only for the purposes acceptable to the
affected industries and the general public. There is probably a substantial amount of material
at licensed facilities that has never become contaminated with radioactive material. While this
material could be recycled, all affected stakeholders would need to agree on a measurable
definition and acceptable means for proving and documenting that such material did not
become contaminated by radioactive material and that the material did not become mixed with
contaminated material at any time prior to release.
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Health and Environmental Considerations

Worker health risks: There may be health risks to workers because of radionuclides in the
steel mill (including the baghouse dust), even if in small concentrations, that may build up over
time; loss of control of orphan sources; and illicit trafficking of materials.

Public safety risks: Steel may be used in applications that might not be safe to the public.

Lack of environmental benefit: There would be little environmental benefit of recycling of
metals from licensed facilities because the amount of such metal is small compared to the total
feedstock and the impact would be less than 1 percent per year and would not affect the
amount of mining conducted.

Cost-benefit Considerations

Property contamination: There will be increased risk of property contamination at metals
companies, including on equipment and in byproducts, and in generation of mixed wastes.

New regulatory requirements: If the steel industry has to handle radioactive material, it may
also be required to comply with more stringent regulatory requirements governing worker
exposure.

Legal liabilities: This would increase metals industry liability in potential civil suits.

Large economic impacts - product de-selection: There could be a very large economic
impact on steel industries because consumers (who are their customers) do not want products
because of concerns, even if only perceived, over presence of radiation and will de-select
products. Such impacts could include loss of revenue and jobs if customers refuse to buy
products made with metals. The resulting impact on the steel industry could be as high as $600
million even if there was only a 1 percent reduction in purchases.

Lack of trust: Recycling of metal from licensed facilities undermines public trust in the safety
of consumer products. Perhaps safe levels can be set, however the marketability of products
will be set by public perception and it is unlikely that the public will accept products that they use
each day containing what will be characterized in the media as “radioactive material.” There is
a sense of risk from uncertainty and the public will feel that any risk is not worth it no matter
how low a standard is set, and will not trust government to tell them what is safe.

Business disruption/orphan sources: The history of problems with loss of control of orphan
sources has resulted in significant decontamination costs at steel mills; the presence of
additional radioactivity would affect metals companies ability to detect and intercept orphan
sealed sources.

Need to mine virgin ore: Public perception could influence industry to mine more virgin ore to
vouchsafe that metals used in consumer products do not contain radioactive materials.
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Shifting responsibility: The issue and problem of what to do with this material should not be
shifted to the commercial metals industry but rather dealt with at the source by the generators
of the material.

Small economic benefit to recycle: The amount of recycled steel from NRC-licensed
facilities is so small that the economic advantage of recycling it is small and there exists an
oversupply of most of these metals (ferrous metals are not likely to be affected although copper
and nickel producers could be).

Acceptance Criteria

Steel mill detectors: Detectors are set at low dose rates that will alarm at levels near an NRC
standard that might be promulgated (these detection systems are used because of previous
problems with orphan sources). Steel and scrap yard detectors are becoming even more
sensitive. The metals industry does not have the capability to distinguish the source of the
alarm and hence it will reject the entire shipment.

Rejection of shipments: The steel industry would likely reject shipments of material released
from NRC licensees even if the material is in compliance with an NRC standard.

Financial liabilities: The metals industry cannot take the financial liability of allowing
radioactive material into their mills and exposing individuals and incurring economic loss.

2.3.3 Cement Industry
Release of Contaminated Materials

General opposition: There should be no release of materials for unrestricted uses in
commerce and be recycled into concrete and other like products.

Health/Risk Considerations

Public health: Public exposure to products made with concrete is high, including use of
concrete in drinking water reservoirs, tanks, and pipes, in residences, schools, and office
buildings, and in driveways, sidewalks and train stations. In addition, there can be exposures to
concrete masons in the concrete industry.

No benefit: Acceptance of radioactive material has no benefit to the cement and concrete
industry but only possible endangerment to the industry’s workers and customers.

No extra doses: Exposures from other solid materials would add to potential radioactive doses
from concrete products. Preventing additional exposure to the public from man-made sources
in consumer goods is in the best interest of the public and should be NRC’s primary activity in
carrying out its Congressional mandate to protect public health and safety.
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Cost-benefit Considerations

Large economic impact - product de-selection: Any real or perceived public health risks
posed by radioactive consumer goods, regardless of how slight the risk is, will not be tolerated
by consumers who will be concerned about health effects despite scientific evidence.
Consumers will not find the benefits of recycling by release of solid material from NRC
licensees into commerce as persuasive reasons to accept the perceived additional exposures.
These consumers will decide not to purchase these goods, as they will not wish to live or work
in a building containing material recycled from licensees. This will translate into loss of market
for the cement industry and threaten viability of the cement industry. The cement industry
wants to be able to fully disclose to customers the origin and any radioactivity level and hazard
from material - failure to do so will cause fiscal harm to the cement industry.

Costs for detectors: Increased potential for the release of radioactive material for reuse in the
cement and concrete industry will cause them to incur significant additional expenses for
surveillance for incoming radioactive material as well as management of any radioactive
materials. Cement companies do not have the instruments and personnel training necessary to
do these surveys and the industry would incur significant expenses for purchase of radioactivity
monitoring equipment, training for personnel, facility modifications to segregate material,
disposal costs for “orphan” radioactive material, liability insurance, and legal costs.

Shift of economic burden: A rulemaking will effectively shift the economic burden of disposal
of the solid materials from the NRC licensees to the industries that would receive these wastes
as recyclable material. This appears unfair considering that the licensees profited from the
producing of these wastes.

Low economic benefit: The economic value for used concrete used as a fill material for
aggregate is very low compared to virgin materials.

Public issues: NRC should practice gaining the public’s trust on issues where the potential
adverse economic effects are limited to its licensees’ businesses before attempting a
rulemaking that could have adverse economic effects on businesses outside of the licensees.

Potential for Rejection of Material

Need for detectors: Concrete dealers might begin to use detectors for screening because it is
likely they will have similar concerns as the steel manufacturers regarding consumer
unwillingness to purchase their products if there are concerns about the products containing
radioactivity.

Potential Use of Fly Ash

Use of fly ash: The Issues Paper noted that the dose from use of recycled coal ash in concrete
block as permitted by EPA can be about 3 percent of natural background (about 10 mrem/yr)).
One reason fly ash is used in concrete is that in 1983 the EPA issued guidelines requiring
purchase of cement containing fly ash in both government and the private sector. The
guidelines were a response to a directive from Congress to provide some relief to companies
that generate fly ash in coal generated electricity with regard to disposal of this high volume,
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low-hazard waste. Indicating at this time that EPA has set a precedent such that the
radioactivity levels in fly ash are appropriate seems egregious. It may be that, if the
government had made a greater effort on public participation on this issue originally, the
public’s sensitivity to unnecessary radiation exposure might have prevented this use of fly ash.

2.3.4 Licensees, including Universities, Medical facilities, Fuel Cycle Facilities, and
Nuclear Power Plants

Safe Criteria Can and Should be Set

There is a need for a clear dose-based standard: A dose-based standard is needed for the
unrestricted re-use or disposal of solid material. This standard should clearly define a dose
level (1 mrem/yr) at which protection of public health and safety is assured without the need for
continued regulatory oversight.

No unrestricted release for direct recycling: No generic permission for unrestricted release
of licensed solid radioactive material for the purpose of direct recycling should be allowed.

A regulatory framework is needed for recycling: A regulatory framework for case-by-case
consideration of proposals for recycling of materials so as to consider specific details involved
and allow request for public notice (i.e., for general uses or for conditional or restricted uses)
should be implemented.

Guidance is needed: Regulatory guidance should be developed to describe acceptable
methods for demonstrating with reasonable assurance that materials released for reuse or
disposal are actually directed to those purposes and not diverted to recycling.

Specific criteria should be established: Criteria for unrestricted release of solid materials,
based on a dose/risk standard that is inherently safe and cost-effective (like 1 mrem/yr), should
be developed.

Adopt the ANSI N13.12 standard: NRC should adopt ANSI N13.12, which ensures the public
will not receive doses in excess of 1 mrem/yr and does not impose unnecessary regulatory
burdens.

There is a need for flexibility in the standard: Flexibility for special circumstances currently
in 10 CFR 20.2002 should be preserved.

Health/Risk/Environmental Considerations

Risks are trivial: Safe criteria can be set. The doses and risks being considered are very low
and scientific bodies such as the National Council on Radiation Protection and Measurements
(NCRP) (see NCRP Report No. 116), the ICRP, and EPA indicate that levels around 1 mrem/yr
are negligible or trivial in risk considerations; the NAS recommendations provided similar
information.

Risks may be nonexistent: There is considerable scientific uncertainty as to whether any risks
exist at all at these levels; there may be no risk at these levels. Diagnostic medical procedures
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give patients between 500 to 1000 mrem without adverse effects; therapeutic procedures give a
dose of 10,000 mrem or more without adverse effects. Health effects below 10 mrem are either
too small to be observed or are non-existent.

Small fraction of background: The doses being considered would be a small fraction of
background variations and would be well below doses received in routine activities of life;
everyday sources of radiation (such as environmental radiation, home building materials, travel
in airplanes, certain foods) contain radiation levels at or above these levels but do not have a
social mandate that they be regulated.

Suggested standards are a fraction of other standards: The levels suggested are a fraction
of other similar standards including EPA’s 4 mrem/yr in drinking water; 10 mrem in air; and
CERCLA cleanup standards. In addition, NRC currently has standards of 100 mrem/yr as a
public protection value, 25 mrem/yr for decommissioning and 5 mrem/yr in airborne effluents.

Offsets other impacts: There is an environmental impact of having to replace the material
which is thrown away at a LLW site, instead of reusing it in some way.

Cost-benefit Considerations

Cost of LLW disposal is significant and unjustified: Disposing of very low activity material
with low potential risk in LLW burial grounds is very costly and imposes unnecessary financial
burden on businesses and the economy. The cost impact of having to send very low activity
waste to LLW can have a severe economic impact on small businesses, universities, and
medical facilities and hospitals that handle and use radioactive materials. Health care will be
negatively affected by a rule that is unreasonably stringent.

Waste of resources: Disposing of very low activity in LLW sites poses unnecessary burden on
precious natural resources (land at an LLW site) which could be used for more beneficial
purposes.

Societal benefits: There is a benefit that society has realized from productive use of these
materials in medicine, research, product development, and power production. Release of low
activity materials is part of that cost-balancing equation. There is a societal benefit in reusing
the material.

International issues: There will be a large negative economic impact on U.S. trade with other
countries if the international community establishes criteria and the U.S. does not have a
standard or has a much more stringent standard.

Reduction of burden: The regulatory burden of the current system would be reduced because
a simple standard could be established, compliance could be easily verifiable, and there would
be fewer requests for approval of alternative criteria for disposal.

Public Confidence

Clear standard would boost public confidence: A standard would increase public
confidence because there would be clear safety criteria.
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Suggested Approaches for Unrestricted Use

Base on steel mill detectors: Materials for release should be sent through portals having the
same detection levels as steel mills.

Record-keeping: There should be complete and careful record-keeping of releases so that the
end user knows the identity of the material. Other comments noted that there is not a need to
document every item that enters and exits a restricted or radiation controlled area, and if an
item is surveyed to well-defined standards then there is not a benefit to document every
release.

Inventory criteria: Generators should maintain disposition inventories and verify compliance
with the yearly limit prior to disposition.

ANSI N13.12: Criteria should be set based on ANSI N13.12 which is a national consensus
standard addressing the safe release of solid materials. According to the National Technology
Transfer Act, NRC is required to use such a technical standard unless it is inconsistent with
applicable law or otherwise impractical. Also, the screening levels in ANSI N13.12 should be
used.

Criteria that is ‘safe’, ‘clean’, ‘non-rad’;: Criteria should be set at, and define, a level at which
the material is no longer considered to be radioactive and/or can be defined to be “clean” and
should indicate unequivocally that the standard is safe.

Dose criteria: Suggestions include: (1) 1 mrem/yr consistent with NCRP; (2) 1-10 mrem/yr; (3)
between 1 and 5 mrem/yr consistent with Appendix | to 10 CFR Part 50, 10 CFR Part 20, and
40 CFR 190; (4) 1 mrem/yr and a second level of 10 mrem/yr to allow storage of materials with
dose of 10 mrem/yr or less for onsite storage; (5) consistent with EPA drinking water standards
and current airborne effluents; and (6) 10 mrem/yr consistent with statistical variation of
background in U.S.

Implementation of standard: Several issues were discussed: (1) the ability to implement the
standard should be considered. The standard must be low enough to protect the public yet not
so low as to be unworkable with common field instruments or such that survey costs could be
significant; e.g., need to consider if there are hand held instruments that can measure at these
levels. It must be clear to the public that whatever standards are developed can be measured
so that materials can be controlled to the standard; (2) levels in the range of 1-10 mrem/yr are
practical; (3) criteria below 1 mrem/yr may cause detection problems; (4) should address survey
procedures; (5) there is a need to consider ability to measure specific nuclides, e.g., natural
uranium; (6) the rule should allow process knowledge in evaluating materials in a survey; and
(7) for fuel cycle facilities, the standard must consider variability between natural background
and how it affects the nuclides they handle.

International compatibility: Criteria should be consistent with international standards.

Site-specific criteria should be established: Site-specific criteria should be able to be set
based on release scenarios.
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Concentration levels: Criteria should be based on concentration levels that are reasonable
and tied to a dose level.

Clear, practical criteria are important: Criteria should be practical and clear and the
theoretical risk should be balanced by observed risk.

Use of dose to average member of the critical group: Criteria should be based on an
average member of the critical group and not on a maximally exposed individual.

2.3.5 Health Physics Society and Individuals

Rule should be dose-based and establish a brightline: A rule should be developed
containing a dose-based criteria for unrestricted use of materials that are inherently safe and
thus warrant no further control for radioactivity. Rules governing release of solid material
should establish a bright line that distinguishes between what is and what is not radioactive
from the standpoint of requiring regulatory control.

Adopt ANSI N13.12: The use of the dose limits and derived screening criteria of ANSI N13.12
are appropriate:  ANSI N13.12 (1) is based on sound science, provides a risk basis, and is
protective of public health; (2) contains criteria for release of volumetrically and surgically
contaminated materials; (3) is a voluntary consensus standard which the National Technology
Transfer and Advancement Act of 1995 requires Federal agencies to use unless inconsistent
with applicable law or otherwise impractical; (4) considers detection capability; and (5) allows
for clearance on a case-by-case basis.

Establish instrument performance standards: Instrument performance standards should be
established that readily demonstrate the safety of associated NRC rules on release of solid
material.

Health/Risk Considerations

Negligible risk: ANSI N13.12 is consistent with the NCRP and with international scientific
organizations which recognize 1 mrem/yr as a negligible individual dose.

Background levels: Man-made radioactive material should be considered in comparison with
natural background, and material should not be considered radioactive it if does not contribute
significantly to the radiation exposure we already receive from background (levels being
considered are only 0.3 percent of background);

Background variation: People are exposed to wide variations in background each day from
place to place with no discernible effect on health. It is illogical to say any amount of radiation
is unacceptable because we live in a sea of radiation.

Small fraction of limits: Even if a person receives multiple exposures, they will total only a
small fraction of 10 CFR Part 20 limits.

18



Cost-benefit Considerations

Waste of resources: Trying to achieve a zero risk is a waste of finite financial resources which
should not be spent on trivial risks when there are other real risks that need addressing.

Societal benefits: Nuclear power stations provide safe clean energy and uses of radioactive
material in medicine and research is vital to the U.S. economy and public health, and
disposition of the materials used is part of that consideration.

Tracking Released Materials

Criteria must be measurable: Values must be detectable and measurable to allow
compliance.

2.3.6 States, State Organizations, State Employees
Suggested Standards

Dose-based limits are appropriate: A regulation limiting unrestricted releases to a dose-
based level that is protective of public health and safety is appropriate.

Adopt ANSI N13.12: NRC should adopt the procedures and standards of ANSI N13.12. NRC
should develop and implement guidance that endorses ANSI N13.12 in implementing a rule.

Designation as clean is appropriate: Below a certain level of radioactivity, in a manner
similar to DOT, it should be considered that the material is no longer radioactive; levels should
be designated as clean and safe for unrestricted use.

Free release is appropriate in non-impacted areas: |If a facility can demonstrate that an area
was not impacted, free release should be allowed.

Concentration and volumetric limits should be adopted: A value of 1 mrem/yr was
suggested as a dose criteria; specific concentration values should be included for solids similar
to 10 CFR Part 20 for liquids and gases. There should also be volumetric limits.

There is a need for case-by-case determinations: There should also be case-by-case
determinations for concentrations greater than the table values for small volumes with restricted
uses by the licensee or other unique cases such that the dose is less than 10 mrem/yr.

Adopt a dose-based standard for soils: A standard should be in terms of dose for free
release of soils.

Concerns with Landfills

Similar to background: Levels being considered are near background which we are routinely
exposed to.

19



Risk is trivial: Studies of dose do not confirm that any risks exist.
Cost-benefit Considerations

LLW disposal creates an unreasonable burden: The impact of having to dispose of all solid
materials as LLW, even if they are at very low levels, would be prohibitive.

LLW disposal is a waste of funds: Many licensees are government facilities; spending
money on needless disposal will waste money and delay needed cleanups or waste money that
could be used for other programs.

Societal benefit: All people have benefitted from programs at licensed facilities that generate
the solid materials.

Consumer reaction: The impact of consumers de-selecting products is overstated because
consumers will not be aware of levels.

Overall impacts: The amount of contaminated metal to be recovered is very small compared
to the overall volume of available clean scrap metal. The economic benefits to a few large
licensees in salvaging a relatively small amount of material may not be justified in terms of
societal or socioeconomic costs.

2.4  DOSE-BASED REGULATION ON CONDITIONAL USE
Advantages of Restricted Use

Limited exposures: Restricting use to only certain non-licensed uses would result in the
material not ending up in consumer uses and would provide a risk-basis for any conditional
uses.

Feasibility of Restricted Use

Too many possible uses: Developing a generic radiation criterion may be problematic due to
the broad nature of potential conditional uses; conditional use is not covered in ANSI N13.12
because conditional use possibilities are unlimited; conditional uses should be defined for
specific cases.

May not be acceptable to public: The public will not accept contaminated scrap metal in
products in commerce, regardless of what products they are.

Hard to enforce: The process of making sure materials went to prescribed use would be
difficult to enforce and it is not clear that institutional controls would work to limit where the
material goes; scrap generated during operations generally goes to a variety of products and
end users.

Burden on NRC and industry: The conditional control process would be complicated and a
burden on NRC and the nuclear industry; such a process might only work if some entity (like
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DOE or NRC) took licensing responsibility to assure that the material is processed as required
and is not used for a prohibited purpose.

Burden on States: There could be additional burden on State and local regulatory authorities.
There would be a need for a system of tracing and accountability. This could be very expensive
and could create a new class of licensee that would have to be inspected. There could also be

issues that arise when such materials cross State lines.

Not economically viable: This approach may not be economically viable because the limited
guantities involved from licensed facilities would not be sufficient for a mill to run economically.

Dependence on market forces: Market forces should determine if restricted use is practical.

International commerce: Unlike some other countries (France did establish restrictions on
use), in the U.S. the destination of material cannot be stipulated unless it is designated as a
form of hazardous or radioactive waste.

Health and Safety Considerations

Risks to workers: Restricted use in certain ways (e.g., industrial products, construction fill,
roads, bridges, airplanes, sewer lines, girders) is unacceptable because it would still result in
doses to workers (who usually do not come in contact with radiation hazards) and the public;
also impacts on these people would be too hard to predict.

Responsibility for restrictions: It is not clear who would have responsibility for restrictions,
(i.e., be legally tasked with, be able to take on the expense or liability of enforcing conditions. It
is not clear how entities would be selected and/or notified of their responsibilities.

Trust issues: Recent history shows that there should not be a presumption of honesty in the
industry with regard to restricting the materials’ use.

Restricting use to licensees: Even restricting material to licensed use would require close
monitoring and tracking to assure it does not get released which would be expensive. Also,
even within the nuclear industry there could be concerns about additional worker exposure.

Unauthorized Materials might be released: There is no assurance that material would be
limited to its authorized use immediately upon release or for decades afterward, and would
need to be tracked for years. Material is recycled many times over and would eventually be
released for unrestricted use after restrictions end before all radionuclides decay. There would
be no mechanism to track the end uses of recycled materials to guarantee that they do not get
into consumer products and no way for people to know what dose they were getting.

Dose-based Criteria for Unrestricted Use Needed
Unrestricted use criteria needed: Even with restrictions on use, there would still need to be
an unrestricted use criteria defined for when the authorized use ended because restricted use is

really a delayed release of solid materials for unrestricted use and the material will eventually
be released after the restrictions end.
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Just set unrestricted criteria: NRC should just pursue a solution for an unrestricted use
criteria. It is premature and too difficult to try to also pursue a restricted use approach at the
same time.

More useful standard: Setting an unrestricted use standard would provide a more universal
standard with regard to applicability and is the more conservative approach. Although release
limits would be lower for unrestricted use, such limits would be more useful and simple to apply
under an assumption that the material might wind up at any destination and would not rely on
future controls.

Define where control ends: Points in the process would need to be defined to indicate where
authorized use would begin and licensed control would end.

Suggested Approaches for Restricted Use

Set a regulatory process: A rule should lay out a regulatory framework and process for
restricted or conditional use similar to the 10 CFR 20.2002 process so that conditional use
situations can be characterized and dealt with on a case-by-case basis rather than in a generic
standard. Such a process would require a reasonable demonstration that impacts of
unrestricted recycling on the metals industry would be avoided. Such a rule could be written to
“not exclude” conditional use and not define conditional uses in detail but require a thorough
review and approval process, including an IS, if necessary. This approach would be a more
effective way of fostering public confidence.

Permit conditional recycling: Recycling should be expressly permitted as a conditional use
for material that goes to scrap steel businesses or into consumer products.

Only allow in licensed use or at DOE: Material should be conditionally recycled only to
another licensed use or within the DOE (e.g., waste containers, shielding blocks, etc). This
may be the only acceptable approach. It was suggested that such a scheme can already exist
under NRC'’s regulations and it is not necessary for NRC to conduct a rulemaking. However, a
comment noted that there is too much material potentially available for release for it all to be
used as shield blocks at DOE facilities.

Dedicated facility: A dedicated facility could be used to melt and handle these materials as a
licensed NRC facility. Metals would be refined and melted and also cleaned up by a regulated
facility. In this type of scenario, the dedicated melted products could be regulated.

Other considerations: In setting restrictions, there is a need to consider such aspects as the
type of material, and the type and nature of authorized uses.

Tracking Released Materials
System of controls for tracking materials: It is not clear that the necessary controls can be
put into place to monitor and track material released from licensed facilities, and, therefore, it

cannot be assured that the steel industry will not be burdened with material with higher levels of
contamination.

22



Must be practical: Criteria must be practical to use. Any criteria should indicate how
MARSSIM would be applied. Licensees’ monitoring capabilities will need to be evaluated and
upgraded for demonstrating compliance with dose-based criteria in a rule and guidance.

Put concentrations in guide: A standard should not reference activity-concentration limits.
These should be in guidance similar to the license termination rule.

Reporting: There must be reporting requirements and a strategy to stop release of material if
levels exceed limits.

Liability insurance: There must be liability insurance for businesses and the public if they are
affected economically or socially.

2.5 DISPOSAL IN AN EPA-REGULATED LANDFILL
Rationale for Disposal in Regulated Landfills

Currently protective: Conditional and other case-by-case releases of radioactive materials,
after surveys, to landfills have already taken place under 20.2002; this process has worked well
to protect the public, environment, and solid waste facilities.

NORM allowed: RCRA (Resource Conservation and Recovery Act) Subtitle D facilities are
currently used for management of NORM.

RCRA Subtitle C disposal is safe: Disposal in a RCRA Subtitle C facility is safe, viable, and
effective in controlling where material goes. RCRA Subtitle C facilities are highly regulated and
have appropriate performance assessment, radiation safety programs, and environmental
monitoring. Doses would be less than public exposure requirements and much less than
background. Existing processes permit NORM to be sent to RCRA Subtitle C facilities (which
contributes larger, yet acceptably safe radiation levels). RCRA Subtitle C facilities can be
evaluated generically. RCRA Subtitle C has proper treatment, storage, and disposal
requirements and subjects its permitees to stringent controls to ensure that hazardous
materials are not released to the environment (EPA’'s RCRA Sect. 3004(a), 40 CFR Parts 264
and 265). These facilities would protect public health and safety and be appropriate for scrap
metal. Controls include leachate control, storm water control, prohibition on liquids, collapse
prevention, security, inspections, training, quality assurance, closure and post-closure, financial
assurance, and deed restrictions.

RCRA Subtitle D disposal is safe: Disposal in RCRA D disposal facilities can also be
sufficient to isolate scrap metal from the public and provide protection of public health and
safety (EPA’'s RCRA Sect 4001, 40 CFR 258). RCRA D disposal facilities are subject to some
but not all of the same requirements as RCRA C facilities, including leachate control, run-off
control, groundwater, security, inspection, training, cover material, location, records, closure
and post-closure, and financial assurance.

State issues: A dose-based standard for disposal at landfills should be permitted as long as it
is not prohibited by applicable State, local, or Federal agency requirements.
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Landfill disposal is cost effective: The NAS report noted that disposal of this material in
landfills would be cost-effective.

Standards exist: Dose-based standards already exist for this disposal method.

Limits exposure: Release to RCRA Subtitle D landfills would limit public exposure, further
protect public health and safety and be cost-effective. RCRA sites are suitable because site
characteristics and engineered features at these sites will assure protection of public health and
safety.

Scenarios can be modeled: Landfill scenarios can be modeled because they are
comparatively limited and have been modeled for concrete. DOE has already performed
analysis of disposal of low concentrations of nuclides in RCRA Subtitle C and D facilities.

Protects LLW site resources: Existing LLW site capacity is limited; the ability to send material
to EPA-regulated sites safely lets LLW sites appropriately handle more contaminated material.

Health and Safety Considerations

Landfills not designed for radioactivity: No radioactive materials should be allowed in
landfills because landfills were never intended and not designed to receive, contain, monitor, or
isolate radioactive materials. They can leak into groundwater and drinking water and
contaminate soil, air, and plants for generations and cause health risks, especially in nearby
towns.

Time periods for containment: Even the most technologically advanced landfills leak over
time. Also, they have much shorter institutional periods thus allowing long-lived radioactivity to
leak soon after required oversight is eliminated.

Concerns about RCRA Subtitle C sites: Disposal in a RCRA Subtitle C site would only
subject the material to hazardous waste controls and not to controls specific to radioactive
wastes which have different characteristics. Also, disposal in a RCRA Subtitle C site could
result in mixing radioactive material with hazardous wastes increasing the potential migration of
materials and health risks due to synergy between the materials.

Concerns about RCRA Subtitle D sites: Standards for RCRA Subtitle D facilities are
inadequate to protect the public health and safety from radioactivity that is volatile or not short-
lived. There are fewer controls at RCRA Subtitle D sites making leakage more likely.

Present landfill designs inadequate: EPA's present landfill requirements are inadequate;
radioactivity should not be added.

Amounts of waste: There may be no limit on the amount of waste sent to a landfill; landfill
managers may not even know radioactive material is being deposited there.

State issues: The current case-by-case releases to landfills may cause State or local
concerns.
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Feasibility, State Issues, Cost-benefit Considerations

Increased costs: A township objected to disposal in RCRA Subtitle D sites and noted that it is
implementing a radiation monitoring program for incoming trash to keep out radioactive
materials and their task and expense will increase if NRC allows release to landfills. This option
can be very costly, and could require licensing of EPA landfills which could be more expensive
than LLW disposal.

Costs of cleanup: Itis not clear who would pay the costs of cleanup and health if a landfill
leaked; it is likely that communities would have to pay.

A license currently being sought: Another commenter noted that WCS in Texas is currently
seeking a State license for this approach.

Incineration: Issues of incineration are not discussed in NRC’s documents.

11le.2 material issues: There would be regulatory issues of disposal of 11e.2 byproduct
materials in landfills.

Landfill disposal would add to existing siting problems: Most landfill projects are already
controversial. An NRC rule in this area, and adding radioactive waste to landfills, could have an
impact by making the siting of new landfills more difficult.

State issues: Municipal solid waste landfills (RCRA Subtitle D) are regulated by federal, State,
and local authorities and even if there are any federal requirements, all landfills still have to
comply with State and local requirements. The degree to which States have the ability to
handle or dispose of radioactive wastes varies widely and makes if difficult to categorize
problems that might result from restricting materials to landfills.

State requirements: Many States have specific exclusions for all radioactive waste other than
NORM or household products. California legislatures have already rejected this alternative. A
rule allowing volumetric contamination in small amounts could cause problems at RCRA
Subtitle D sites and with State regulators because controls are not in place at RCRA Subtitle D
sites to provide assurance that contamination would not leach (therefore, release
concentrations should be sufficiently low to prevent such problems, e.g., NRC has already
approved exemptions and general licenses for a number of consumer products containing
radioactivity - this information should be added to this evaluation). Most State agencies and
local authorities have banned radioactive wastes from municipal landfills or have more stringent
requirements than Subtitle D. Therefore not all municipal landfills will be able to accept cleared
material. A full assessment of available permitted capacity must be made. It must always be
possible for other levels of government to make independent judgement and decisions
regarding more stringent standards. Nothing should be preemptive of this basic government
right.

State prohibitions: Disposal of solid materials that have been released for unrestricted use
should be acceptable at municipal waste landfills meeting 40 CFR Part 258, however some
States and localities have prohibitions against such disposal; therefore NRC should coordinate
with States before bringing waste to a facility to assure it meets acceptance criteria.
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Overlapping responsibilities: There may be difficulties in overlapping responsibilities
between NRC, State and local agencies with regard to impacts on landfill management.

RCRA Subtitle D sites: NRC should take care in proposing blanket approval for disposal in
RCRA Subtitle D sites since not all of these sites meet 40 CFR Part 258 standards and even
those that qualify to accept certain exempt materials do not have to meet any minimum
standards for design or groundwater protection as in 40 CFR Part 258 although they have
stringent groundwater requirements. EPA has guidelines for industrial waste management but
they are not mandatory.

Potential problems: Potential problems associated with restricting materials to landfill
disposal include: (1) local constraints such as State law or land use permits conflicting with
landfill disposal; (2) segregation of released material from natural material is difficult when
material goes to a landfill; (3) contaminated concrete may get recycled for use in aggregate by
a landfill; (4) a waste acceptance method and risk assessment method should be formalized for
both unrestricted use and release for disposal; and (5) minimizing the volume of low-level waste
should be an overriding consideration.

Suggestions for Standards
No operational changes: No change to operations and no special features should be needed.

No changes: For a release criterion to be accepted, the level should be low enough that there
will not be any special monitoring or treatment of leachate, groundwater, or landfill gases, i.e.,
presence of this material must not change a RCRA Subtitle D landfill into something other than
a RCRA Subtitle D landfill. That is, it must be demonstrated that no adverse impacts will result
by considering normal operation and closure of solid waste management facilities and by
showing the regulators and operators of the facilities that these wastes will not change the
operation and closure requirements of the facility. For example, considerations should include
whether leachate in the leachate collection system and gas in the gas collection system, and
whether groundwater, should be monitored for nuclides and whether the wastewater facility will
still accept the leachate. Also a rule would have to consider landfill closure requirements and
that the landfill would not be maintained beyond the normal period (for both RCRA C and D
facilities).

Should be at clearance levels: Material that goes into a RCRA Subtitle D site should be at
clearance levels and there should not be any extra controls required; it was noted that a release
to landfills is essentially an unrestricted release. At a 1 mrem/yr level, one would not expect to
affect operations of landfills. Facilities do not want to manage materials that are regulated as
radioactive. A dose criterion of 1 mrem/yr is suggested. Based on this, a table of release
concentrations for solids and volume limits could be adopted similar to those in 10 CFR Part 20.
A 1 mrem/yr criterion would be sufficiently conservative to protect public health even if all
potential exposures are not known.

Minimizing problems of diversion: The effect of diversion of material away from a landfill

could be minimized by having the same 1 mrem/yr dose limit for recycle and for landfills.
Material going to a RCRA Subtitle C site is manifested to make sure it goes where it should.
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Consider unigue aspects of facilities: NRC should consider the unique operation and
closure features of landfill facilities. Due to differences in RCRA Subtitle C and D sites,
different regulatory approaches for such facilities should be considered, e.g., use of RCRA
Subtitle C landfills might be authorized by a generic rule after appropriate evaluation whereas
use of RCRA Subtitle D should only be allowed after case-by-case evaluation of specific
applications.

General license: A general license specifying the required permit requirements to be included
in an existing RCRA permit is a more cost-effective and efficient solution; these requirements
could be worked out in an EPA/NRC Memorandum of Understanding. NRC should not regulate
these facilities.

Exemptions: It may be possible to provide exemptions or release concentrations at sufficiently
low levels to prevent problems of concerns about radioactive materials in leachate, etc, by use
of the approach of exemptions and general licenses in use currently for a number of consumer
products.

NRC licensing: Some said NRC should license landfill disposal sites; others said NRC should
not be involved.

Estimating limits: A dose-based set of limits should be derived by licensees for individual
landfill characteristics (subject to approval). RESRAD and D&D pathway analyses are needed
for implementation.

ANSI N13.12: A simple multiple of the ANSI unrestricted release value could be used.

International harmonization: Criteria should be consistent with international initiatives and
State guidelines.

Consistency with EPA regulations: A rule should be consistent with EPA. NRC should
adopt EPA risk ranges since EPA seems to have final authority for closure on most sites and
1 mrem/yr should be within what would be acceptable to EPA.

Case-by-case: Case-by-case determinations should be allowed at concentrations higher than
in a table for small volumes and restricted uses at 10 mrem/yr.

Suggestions for Developing Criteria

Needed analyses: Landfills need to be part of NRC's assessment process, including analysis
of operations, leachate collection, air emissions, and closure. NRC should do research to
ensure landfills are acceptable for this material.

Consensus with EPA: In developing landfill criteria, NRC should consult and develop
consensus with EPA in developing a suitable regulatory framework for safe disposal of solid
material at RCRA sites. EPA has begun studying this option. NRC should also consult with
State agencies, as appropriate.
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Basis needed: It was also noted that material should not be restricted to landfill disposal
unless there is a health and safety basis for not permitting unrestricted use.

Agency cooperation: NRC and licensees can work with States regarding this alternative once
NRC has established safe levels for release of materials destined for disposal at landfills.

2.6 DISPOSAL IN AN NRC/AGREEMENT STATE-LICENSED LOW-LEVEL WASTE
DISPOSAL SITE/PROHIBITION

Advantages of Prohibition on Releases

Prohibit any detectable material: Specifically prohibit de-regulation of any material with
detectable radioactivity.

Isolate material: Only prohibition where the material is isolated from the public and sent to
licensed LLW is reasonable and protective; no additional exposures are acceptable. Material
should be prohibited from going to consumer products, industrial products, or landfills and
incinerators, etc. In general, comments supporting prohibition also cited the reasons for
opposing unrestricted use listed in Section 2.3 of this report.

Cost Savings: Prohibition of releases would represent a cost savings for NRC because dose
calculations for case-by-case releases would not have to be done.

Prohibition not addressed: The prohibition alternative is not fairly addressed in the issues
paper.

Disadvantages of Prohibition on Releases

Unreasonable costs: Sending very low contaminated materials to LLW disposal would have
the negative impact of incurring very high costs to dispose of this material in LLW, harming
society by significantly increasing the cost of goods and services provided by use of nuclear
technologies, and depleting limited LLW space unnecessarily without a commensurate increase
in protection of public health.

Unreasonable to ignore background radiation: It is unreasonable to prohibit releases of
such slight amounts because it ignores reality that radiation is a fundamental part of the world
we live in, and that there are radiation levels naturally in air, water, food, earth and background
which vary widely in space and time; these levels completely overshadow annual exposures
being considered here.

Wasteful of resources: Prohibition would be wasteful of valuable resources.

Societal impact: Biomedical research could be curtailed or stopped if all materials (e.g., boxes
for equipment unpacked within controlled areas) have to go to LLW disposal.

Material excluded: Any prohibition alternative must consider excluding items that have no
history of exposure to licensed radiological operations because these should be of no concern
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to NRC, e.g., fences around sites. NRC would need to consider what is the boundary between
things that could be released and those that would go to LLW; e.g., would the entire restricted
area be affected, including administrative offices, etc.

International issues: A standard in European countries of, for example 10 uSv/a (Imrem/yr),
would mean that U.S. authorities need to consider what would happen to material imported to
the U.S. under an NRC standard which prohibited release, i.e., would NRC have to license such
material imported into the U.S.

Impractical: Total prohibition could be impractical because more mobile materials might be
included along with fixed, discrete items.

2.7 OTHER ALTERNATIVES
Revise Part 61: The rulemaking should focus on improving storage at Part 61 LLW facilities.

Start over: None of the alternatives are any good; NRC should develop better ways to
maintain control and stop development of the rulemaking.

Recapture: There should also be a full reporting on, identification of, and recapture of any
material released so far. There needs to be assurance that previous situations of release
where people were not informed would not happen again. Specifically there should be a report
on a tracking of health effects subject to review by independent scientists and studies and such
information should be provided to the public. Other commenters suggested that the recapture
approach be rejected because there is no evidence that any member of the public has been
placed at significant risk and that recovering all items is unreasonable. Others noted that
orphan source recovery is beyond the scope of this effort.

Intermediate facility: Solid material with very low amounts of radioactivity could be sent to an
intermediate disposal facility, such as the Envirocare disposal facility in Utah; or some other
interim storage facility.

General license: An approach that uses general licensing could be used.

Varying standards: Different standards could be established for reuse and disposal due to
inherent differences between reuse of materials and disposal in landfills. There could also be
some mix of restricted and unrestricted options to give licensees flexibility. Different standards
could be based on: (a) the fact that material at nuclear facilities is separated based on whether
it came from restricted areas or unaffected areas; (b) there is a range of material at nuclear
power plants that includes institutional trash, asphalt, concrete, roofing and scrap metals, and
materials available for re-use (e.g., trucks, scaffolding, computers) that could be treated
differently; (c) some material could be cleared but other material, like potentially recyclable
steel, would not be released or could be restricted as to its use once released.

Pilot program: Use of a pilot program for control of different materials might be appropriate.
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2.8 STATE/FEDERAL/INTERNATIONAL ISSUES
State and Federal Agency Issues

EPA landfill issues: NRC should consult with EPA and appropriate State agencies to
coordinate development of a suitable regulatory framework for disposal of solid materials at
RCRA sites

DOE facilities should be included in analysis: DOE facilities should be included within the
scope of an NRC rulemaking because an NRC rulemaking will affect DOE facilities as DOE will
likely try to be consistent with whatever NRC proposes and DOE possesses a large amount of
waste material. Also, some material from DOE sites is controlled through NRC and Agreement
State licensed facilities. Also, DOE noted that its goal is to maintain standards consistent with
standards that apply to the commercial sector.

Compatibility issues: There should be consistency between all States to avoid difficulties with
interstate commerce. Some noted that a rule must be compatible with State requirements.
There was discussion of what authority Agreements States will retain and whether they could
continue current practice or be more restrictive. It was noted that many States have set
standards for NORM. States should not be required by the level of compatibility to approve
conditional use. States should have flexibility in application so that case-by-case evaluation
may still be performed by a State.

Other agencies: NRC must work with DOE, EPA, the Department of Defense (DOD), and the
Department of State (DOS), to establish a uniform system of standards, to harmonize method
of calculations and dose/risk standards, and to get public confidence.

EPA role: NRC has worked with EPA to develop technical bases and EPA is not developing a
standard in this area because of higher priorities related to orphan sources. While some said
this is EPA’s responsibility and NRC should not do this effort, it was also noted that NRC is
within its jurisdiction to develop standards in this area for its licensees.

Other organizations: Business and industry representatives and State regulated landfill
operators must be involved.

International Issues

Harmonization is needed: Any NRC standard should be consistent with the international
initiatives.

Consider international implications: The international implications of setting a standard
should be considered and NRC should consult and coordinate with international agencies and
organizations in its rulemaking. Currently, some members of the European Community
[European Union] have established clearance criteria that allow for unrestricted use of
inherently safe sources of radioactivity; such practices should be evaluated by NRC. NRC
should make an effort to assure reasonable consistency between an NRC rule and international
initiatives so as to avoid developing an inconsistent NRC standard that can have diverse
impacts on international trade or which unnecessarily restricts trans-boundary commerce.
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Availability of material: Other countries do not have the capability to replace metals as easily
as the U.S. and need to develop standards in this area; the U.S. imports material derived from
recycled radioactive material.

NRC leadership: With regard to international standards setting, NRC should take a leadership
role in what a standard should be. Some commenters noted that this should involve taking a
lead with regard to the approach suggested by the metals industry and other commenters
suggested this should involve an approach of not permitting release.

Disallow international standards: NRC should not follow international standards if they
permit releases.

Reject international shipments: Regardless of what other countries may do, the Customs
Service should reject any shipment of metal that sets off a sensor set at background.
Commenters suggested that this is needed due to the incidents of illicit tracking of radioactive
sources across borders and illegal trade and is needed to better safeguard our borders.

2.9 NEPA AND PROCEDURAL ISSUES
Stakeholder Involvement

Comment period: The comment period should be extended for this environmental scoping
process.

Burden on stakeholders: Itis an unjustified regulatory burden on the public for them to have
to prove negative health effects at low doses.

Inadequate process: The enhanced participatory process is not adequate; the Advanced
Notice of Proposed Rulemaking process was skipped and there were not enough public
meetings. The NRC did not seriously consider critical technical comments by one invited expert
participant. The scoping process has not lived up to the NAS recommendations to include the
maximum number of stakeholders nor has it seriously addressed concerns of those opposed to
unrestricted use.

Lack of stakeholder involvement: The Commission said that it held several meetings in
1999-2000, however the public boycotted those meetings.

Task force: Commenters noted that NRC should form an advisory task force of stakeholders
(of metals industry, licensees, and consumers, convened with NRC assistance), which would
report to the NRC on matters like which industries might take which materials and possible
criteria based on clarification of critical issues, review of all factors, and dialogue between
stakeholders. It should be noted however that the Nuclear Energy Institute (NEI) noted that
their comments were developed with assistance of an industry task force of reactor radiation
safety managers and Health Physicists, were reviewed by nuclear fuel cycle and materials
licensees, and NEI comments reflect insights gained from listening to other stakeholders at
public workshops. Also, the Metals Industries Recycling Coalition (MIRC) noted that their
comments come from an ad hoc coalition of metals industry trade associations, including
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copper, brass, nickel, specialty steels, and steel manufacturers, all of whom represent major
recycling industries.

Basis for decisions: NRC should not make decisions on unfounded fear. NRC should state
clearly that its standard is safe and communicate clearly that NAS says the current practice is
safe, so as to not undermine public confidence and possibly do economic harm to licensees.

Inadequate number of public meetings: Comments for obtaining additional public input
noted that there should be regional workshops in communities, four additional meetings,
meetings in each State, evening meetings, and public hearings. Additional meetings should
give special attention to tribal interests, relying on State assistance for outreach, using tools like
television, magazines, and including having NRC staff meetings be open to the public, chat
rooms on specific topics and issues, notifying interested groups by email of meetings, and
posting discussions information on the website. It was also noted that NRC should consider
having public meetings that concentrate on specific issues and having small group discussions
on issues with reports to larger groups. There should also be a systematic method for the
public to get questions answered by NRC.

BRC Policy: The public has spoken in opposition before on the below regulatory concern
(BRC) policy and on other previous efforts in the late 1970's and early 1980’s. This resulted in
passage of the Energy Policy Act in 1992 revoking BRC. NRC should not try again with this
similar effort which will have the same result.

Individual’s rights: In evaluating any alternative, the right of the individual to decide and
choose, or not choose, the risk of exposure should be considered.

Stakeholder consensus: Stakeholders should be allowed to agree upon facts and parameters
and acceptable methods of dealing with materials and NRC should implement such a finding.

Other rulemakings: NRC ignored public comment and did not adopt their recommendations
on the decommissioning rulemaking in the early 1990s.

Need for open process: Public perception concerns can be treated by following an open
public process that addresses public concerns as they are identified by developing a safe
practical standard, and by defending the standard as fully protective.

State issues: The rights of State and local governments to impose stricter standards and any
possible limitations thereon under the interstate commerce clause should be considered.

Conflict of Interest Issues

Contractors: Full disclosure of all contracts and contractors supporting the rulemaking is
requested with respect to their histories and potential for conflict of interest (COIl). This includes
S. Cohen & Associates (SC&A) and other contractors doing work for NRC.

Independence of other organizations: Other scientific organizations supporting release of
solid materials are not independent of NRC.
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SAIC COIl: SAIC did basic work for NRC in preparing NUREG-1640, but SAIC was found to
have a COIl; NUREG-1640 should not be used.

Form and Presentation of Material

The term “radioactive” should be used when referring to the materials being discussed; also,
the amounts, long-lived nature, and hazard of the materials, and prior efforts in this area (e.qg.,
BRC), should be more clearly stated.

Clarity of discussions: Discussions should be understandable, and make clear NRC's role
and legal authority in this area.

Clarification of impact: NRC should clarify whether what it is proposing would result in
releasing more material and what would be different in society.

FAA approach: It may be appropriate to develop a result similar to when the Federal Aviation
Administration (FAA) determines that certain standards and activities are safe.

Discussion of present situation: Discussions should make clear that the levels of radiation
being discussed are small and that materials are being released every day. The benefits of
nuclear technology and the fact that the U.S. imports materials derived from recycled
radioactive material should be noted.

Decision-making Process

Ignoring prohibition: The NRC is ignoring written feedback received in the majority of
comments demanding a complete prohibition on releasing solid materials.

Ignoring other studies: The NRC is not reviewing critically any work done by those opposing
release standards or participating in developing standards that prohibit release.

Harmonization: The NRC is relying on harmonizing with standards that it itself has
participated in.

Decision is predetermined: This process has a predetermined outcome and is therefore
illegitimate and flawed. The government is doing what industry wants for their economic
benefit; and NRC is not seriously considering the option of isolating radioactive wastes and is
not evaluating it with the same rigor in its contractor studies or its NEPA analysis - thus the
NEPA analysis is flawed. Options in the June 1999 Issues Paper pre-suppose that some
releases, either detection-based or dose-based, will take place; and more recently the
February 28, 2003 Federal Register Notice and other discussions reiterate the Commissions
support for release of solid materials. Because this process is predetermined, the
environmental community boycotted the Fall 1999 public meetings rather than legitimize the
process. The process is predetermined because the June 30, 1998, Staff Requirements
Memorandum (SRM) directs the NRC staff to promulgate a dose-based rule for clearance of
material.
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Additional Technical Basis Needed

Additional analyses needed: Until more analyses of technical information and more extensive
research and study of effects, etc, are complete, NRC should put this process on hold and
suspend releases unless there are ironclad assurances that the plan is totally safe. Otherwise,
many situations have been proven to be dangerous after they were allowed or after long term
exposure.

Analysis should be complete before rule is proposed: The timing of the reports on soil
analyses and technical support for NEPA and cost-benefit analyses is very important and these
reports should be done before the draft of any rule.

Other Issues

Allow market to work: NRC should set health-based standards and allow the market to work
within the bounds of the standard.

Lawsuit: There would be a class action suit against NRC if it goes ahead with this plan.

State regulations will be enforced: Sixteen States have passed laws and regulations more
restrictive than NRC’s mostly with intent to continue regulatory control if NRC deregulates.

2.10 RULEMAKING PROCESS
Advantages of NRC’'s Rulemaking Process

Clearly defined standard needed: A dose-based standard is needed (for unrestricted use or
for specific uses such as re-use or landfill disposal) that clearly defines a level: (1) at which
protection of public health is assured without the need for continued regulatory oversight or
licensing; or (2) that distinguishes between material considered radioactive and non-radioactive
from the standpoint of regulatory control; or (3) at which any material released is clean and
safe.

Risk-informed: A dose-based standard reflects risk-informed regulation and NRC'’s risk-
informed performance philosophy and can be consistent with other dose-based standards
currently used to protect the public.

Consistent and usable: A national standard is needed that provides consistency, is
technically defensible and safe, can be readily implemented, and includes volumetric
contamination; standards in various States are different around the country.

Public confidence: The rulemaking process would provide for public participation; it could
increase public confidence in the regulatory process because the standard would be clear as to
safety and would be more consistently applied.

CRCPD: The E-23 Committee recommends a rulemaking should be done to develop a dose
based standard.
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Cost-effective: A dose-based standard would be cost effective compared to the status quo of
making case-by case determinations and would reduce unnecessary regulatory burden.

Scientific basis: A dose-based standard could provide an appropriate scientific basis for
consistent regulations.

International: A dose-based standard would be supportive of international initiatives.
Disadvantages associated with rulemaking

Dose is not measurable: With a dose-based or risk-based standard, the doses and risks
cannot be modeled accurately, or be measured, verified, enforced, or trusted (unlike the current
approach which can be measured).

Deregulation of wastes: A rulemaking would put standards in place for release that would
expand the amount of material the public is exposed to. A rule would result in deregulation and
redirection of large amounts of wastes to unlicensed, unregulated destinations, these wastes
would have been required under present policies to go to a regulated Part 61 LLW site.
Contamination of consumer products: A rulemaking would permit release of large amounts
of waste material into consumer products; radioactivity at any level in these products is not
acceptable.

No public benefit: A rule would only benefit the licensees and there would be no benefit to the
general public.

Lack of trust: Past failures by NRC in keeping radioactive materials from being improperly
released argue against having a release rule.

Too burdensome: The cost of analysis and regulatory approval is too great.
Not accurate: Volumetric monitoring methods are not perfected.

Case-by-case reviews: If a regulation is adopted, would this eliminate the capability to request
“case-by-case” reviews?

Scope of Rulemaking

Origin of material: The Federal Register Notice notes that solid material in “restricted” or
“impacted” areas are covered by requirements; however the rule should provide for control of all
licensed and/or potentially radioactive material regardless of where it is on the site, including
licensed material that may be stored in unrestricted or controlled areas.

Limit rule to volumetric contamination: NRC might consider only rulemaking for volumetric
contamination.
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Criteria should be market-based: NRC should set health-based standards and let the market
work within the bounds of a standard.

Consistency with license termination rule: There needs to be a connection between any
standard developed and the criteria of the license termination rule.

Other materials: NRC should clarify whether this rulemaking applies to liquids and sludges.
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3. SCOPE OF THE DRAFT GEIS

The National Environmental Policy Act (NEPA) (Public Law 91-90, as amended), and the NRC'’s
implementing regulations for NEPA (10 CFR Part 51) prescribe in general terms what should
be included in an IS prepared by the NRC. Regulations established by the Council on
Environmental Quality (40 CFR Parts 1500-1508), while not binding on the NRC, provide useful
guidance.

The Draft GEIS analysis will include a consideration of the economic, technical, and other
benefits and costs of the proposed action, and alternatives to the proposed action. Due
consideration will be given to compliance with environmental quality standards and regulations
that have been imposed by Federal, State, regional, and local agencies having responsibility for
environmental protection, including any applicable zoning and land-use regulations and water
pollution limitations or requirements established or imposed pursuant to the Federal Water
Pollution Control Act. The environmental impact of the proposed action will be considered in
the draft analysis with respect to matters covered by such standards and requirements
regardless of whether a certification or license from the appropriate authority has been
obtained. While satisfaction of NRC standards and criteria pertaining to radiological effects will
be necessary to meet the licensing requirements of the Atomic Energy Act, the draft analysis
will, for the purposes of NEPA, consider the radiological effects of the proposed action and
alternatives.

The issues to be analyzed in depth in the Draft GEIS include the impacts and costs associated
with rule alternatives for controlling the disposition of solid materials at licensed facilities.
Information will be developed on (a) types and contamination levels of solid materials present at
licensed facilities and potentially available for release; (b) pathways of exposure to, and
environmental impacts of, solid materials released from licensed facilities; (c) regulatory
alternatives and methods of approach for analysis of the alternatives; and (d) costs and benefits
of the alternatives. The Draft GEIS will also include a detailed discussion of the need for the
proposed action.

The Draft GEIS will recognize other studies related to the control of solid materials, including
the National Academies report completed in March 2002. This report contains nine
recommendations on the decision-making process, potential approaches for controlling the
disposition of solid materials, and additional technical information needed. In addition, other
scientific organizations are engaged in similar processes. Recognized radiation protection
standards organizations like NCRP, ICRP, and ANSI have issued findings about possible
criteria for controlling the disposition of solid materials. International agencies (such as the
International Atomic Energy Agency and the European Commission) as well as other individual
nations, are in the process of establishing standards for controlling the disposition of solid
materials. These efforts are significant for the NRC because inconsistency in standards
between the U.S. and other nations can result in confusion regarding international trade, in
particular if materials released under other nations’ regulations arrive as imports in the U.S.

The NRC identified reasonable alternatives to the proposed action during scoping. The DGEIS

will include consideration of both radiological and nonradiological impacts associated with the
proposed action and the reasonable alternatives. The DGEIS also considers necessary
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monitoring, potential mitigation measures, unavoidable adverse environmental impacts, short-
term uses of the environment and the maintenance and enhancement of long-term productivity,
irreversible and irretrievable commitments of resources, and cumulative impacts. The following
topical areas and issues will be analyzed in the Draft GEIS.

Public and Occupational Health and Safety. The potential human health impacts of
the alternatives on workers and the general public will be evaluated for normal
operations (including handling, transfer, inspection activities, and end uses) and
decommissioning. Potential exposures to radioactive elements and to chemicals will be
considered.

Transportation. The transportation impacts of shipping released materials under each
alternative will be discussed. The impacts of transportation will be evaluated in terms of
radiological exposure risk to the population during normal transportation (including
handling, transfer, and inspection) and under credible accident scenarios. The non-
radiological impacts of transportation will also be evaluated.

Water Resources. The Draft GEIS will assess the potential impacts of the alternatives
on surface water-and groundwater resources.

Air Quality. Potential air quality impacts of each alternative will be evaluated in the
Draft GEIS. The evaluation will include potential impacts for both radiological
constituents and other air pollutants.

Waste Management. Waste management was identified as a significant issue by many
commenters. The Draft GEIS will document the quantities, types, treatment, and
disposal of the various released materials. The Draft GEIS will also consider the
disposal capacity impacts associated with the disposal of materials at both EPA-
regulated landfills and LLW disposal facilities.

Cost-benefit Analysis. The Draft GEIS will include a cost-benefit analysis that
assesses the environmental and other costs and benefits of each of the alternatives.
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4. ISSUES OUTSIDE THE SCOPE
OF THE DGEIS

The NRC has made a determination that some issues are associated with small or no impacts.
For this reason, these issues will not be addressed in detail in the GEIS. These issues include:

Soils

Ecological resources
Environmental justice
Land use

Visual/scenic resources
Noise

Historical, archaeological and cultural resources

Also, the GEIS will not address the impacts of terrorism as the staff does not consider these
impacts to be reasonably foreseeable as a result of the proposed action.
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Appendix B: Current NRC Approach

APPENDIX B
CURRENT NRC APPROACH

Currently NRC generally addresses the release of solid material on a case-by-case basis using
license conditions and existing regulatory guidance. In each case, material may be released from
a licensed operation with the understanding and specific acknowledgment that the material may
contain very low amounts of radioactivity, but that the concentration of radioactive material is so
small that its control through licensing is no longer necessary.

The case-by-case approach includes guidance that is applicable to equipment and material with
radioactivity located on the surface or within the material or equipment itself. However, there
are differences in the application of this guidance between reactor licensees and materials
licensees, which is explained below.

1. Release of Solid Materials with Surface Residual Radioactivity
1.1  All Licensees

Criteria which licensees must use in determining whether the material may be released are
approved for use by the NRC during the initial licensing or license renewal of a facility, as part
of the facility’s license conditions or radiation safety program. The licensees’ actions must be
consistent with the requirements of 10 CFR Part 20 (see e.g., Subpart F of Part 20 (10 CFR
20.1501)). Thus, the licensee performs a survey of the material prior to its release.

1.2 Reactor Licensees

Reactor licensees typically follow a policy that was established by Office of Inspection and
Enforcement Circular 81-07 and Information Notice 85-92. Under this approach, reactor
licensees must survey equipment and material before its release. If the surveys indicate the
presence of AEA material above natural background levels, then no release may occur. If the
appropriate surveys have not detected licensable material above natural background levels, the
solid material in question does not have to be treated as waste under the requirements of Part 20.
The fact that no radioactive material above background is detected does not mean that none is
present; there are limitations on detection capability. In practice, the actual detection capability
of survey instruments are typically consistent with those contained in Regulatory Guide 1.86.

1.3 Materials Licensees

In the non-reactor materials license context, NRC usually authorizes the release of solid material
through specific license conditions. One set of criteria that is used to evaluate solid materials
before they are released is contained in Regulatory Guide 1.86, entitled “Termination of
Operating Licenses for Nuclear Reactors.” A similar guidance document is Fuel Cycle Policy
and Guidance Directive FC 83-23, entitled “Guidelines for Decontamination of Facilities and
Equipment Prior to Release for Unrestricted Use or Termination of Byproduct, Source or Special
Nuclear Materials Licenses.” Both documents contain a table of surface contamination criteria
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which may be applied by licensees for use in demonstrating that solid material with surface
contamination can be safely released with no further regulatory control.

Although Regulatory Guide 1.86 was originally developed for nuclear power plant licensees, the
surface contamination criteria have been used in other contexts for all types of licensees for many
years. By setting maximum allowable limits for surface contamination, Regulatory Guide 1.86
implicitly reflects the fact that materials with surface contamination below those limits may be
released without adverse effects on the public health and safety.

2. Release of Solid Materials with Volumetric Residual Radioactivity

In the case of volumetrically contaminated materials, NRC has not provided guidance like that
found in Reg Guide 1.86 for surface contamination. Instead, NRC has treated these situations on
an individual basis, typically seeking to assure, by an evaluation of doses associated with the
proposed release of the material, that maximum doses are a small percentage of the Part 20 dose
limit for members of the public. Thus, the NRC practice over the years has been to allow the
release of material with slight levels of volumetric contamination based on a case-by-case
evaluation. These evaluations follow guidance discussed in the June 1999 Issues Paper (NRC
1999b) and in three All-Agreement States letters (STP-00-070, STP-01-081, STP-03-003), dated
August 22, 2000, November 28, 2001, and January 15, 2003, respectively.

2.1 All Licensees

Licensees have used the specific process set out in 10 CFR 20.2002 to seek approval for
alternate disposal methods of solid material. The release of material using the 10 CFR 20.2002
process is consistent with other disposition provisions in Part 20 that allow for the unrestricted
release of material (e.g., 10 CFR 20.2003 and 10 CFR 20.2005). With regard to evaluation of 10
CFR 20.2002 requests, the guidance that NRC has used to evaluate these requests has evolved
over time in response to increases in technical capabilities and changes in the regulations. In the
mid-1980's, NRC used several documents including NUREG-1101, Vol. 2 (Onsite Disposal of
Radioactive Waste - Methodology for Radiological Assessment of Disposal by Subsurface
Burial), NUREG/CR-3332 (Radiological Assessment - A Textbook on Environmental Dose
Analysis), and NUREG/CR-5512, Vol. 1 (Residual Radioactive Contamination From
Decommissioning). Most of the alternate disposal requests involved burying the waste on-site or
at off-site locations (e.g., landfills). In 1988, NRC promulgated the rule on “General
Requirements for Decommissioning Nuclear Facilities” (Timeliness rule). In part, this rule
required licensees to submit evaluations of inactive areas of sites including former burials under
10 CFR 20.302 and 20.304. Additional clarification was provided in Information Notice 96-47.
In 1996, NRC developed a preliminary Screening Methodology for evaluating former burials (61
FR 56716). After issuance of requirements in Subpart E of 10 CFR 20 in the License
Termination Rule (LTR) in July 1997, NRC concluded that the screening methodology did not
always produce a dose below the unrestricted dose limit when a more rigorous methodology was
used, and the screening methodology was never finalized.

The current guidance document that would be used to evaluate doses associated with 20.2002
requests is NUREG-1757, Volume 2 (Consolidated NMSS Decommissioning Guidance:
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Characterization, Survey, and Determination of Radiological Criteria), dated September 2003.
This NUREG provides guidance on complying with Subpart E of Part 20, and represents the
current state of thinking for dose assessments. The guidance in NUREG 1757, Volume 2, was
based substantially on guidance in NUREG-1727 (NMSS Decommissioning Standard Review
Plan), dated September 2000. Prior to this NUREG being finalized, NRC issued interim
guidance entitled “Preliminary Guidelines for Evaluating Dose Assessments in Support of
Decommissioning,” dated February 11, 1999. Thus, the standard practice over the years has been
to allow the release of material with slight levels of volumetric contamination based on a case-
by-case evaluation.

2.2 Reactor Licensees

For reactor licensees, the disposition of volumetrically contaminated materials is being
implemented under the provisions of Information Notice No. 88-22: Disposal of Sludge from
Onsite Sewage Treatment Facilities at Nuclear Power Stations. Certain materials may be
surveyed using a representative sample and gamma spectrometry analytical methods. The
provision requires that materials can be released if no licensed radioactive material above natural
background levels is detected, provided the radiation survey used a detection level that is
consistent with the lower limit of detection values used to evaluate environmental samples. NRC
guidance states that the lower limit of detection (LLD) to be used for radiation surveys is the
“operational state of the art” LLD values given in the Standard Radiological Effluent Technical
Specifications (RETS) for environmental samples taken as part of the licensee’s radiological
environmental monitoring program.

The environmental LLDs are contained in Regulatory Guide 4.8, “Environmental Technical
Specifications for Nuclear Power Plants,” and in a Branch Technical Position (NRC 1979).

They are also contained in NUREG-1301, “Offsite Dose Calculation Manual Guidance: Standard
Radiological Effluent Controls for Pressurized Water Reactors,” and NUREG-1302, “Offsite
Dose Calculation Manual Guidance: Standard Radiological Effluent Controls for Boiling Water
Reactors.” There are several different acceptable survey applications of the environmental LLDs
and applications have included a variety of environmental media including soils, sediments,
liquids and slurries.

2.3 Materials Licensees

For materials licensees, the disposition of volumetrically contaminated materials is being
implemented under the provisions of the December 27, 2002, NRC Memorandum “Update on
Case-Specific Licensing Decisions on Controlled Release of Concrete from Licensed Facilities,”
(referenced in STP-03-003). This memorandum indicates that controlled releases of
volumetrically contaminated concrete may be approved, pursuant to 10 CFR 20.2002, under an
annual dose criterion of a “few mrem.”

3. Agreement State Practices for Releasing Solid Materials

As part of the technical basis development for the control of solid materials, NRC obtained
information from the Agreement States on their practices with respect to the release of surficially
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and/or volumetrically contaminated materials for unrestricted use. The responses indicate the
States vary in their approaches. The types of criteria applied on a case-by-case basis include use
of levels that are indistinguishable from background, use of guidelines similar or equivalent to
Regulatory Guide 1.86, and use of dose-based analyses. The approaches listed below were
identified by one or more Agreement States in their responses to the All Agreement States letter
SP-99-074, dated November 2, 1999:

» Materials to be released must be indistinguishable from background. The level used for
background could be based on NRC guidance such as Regulatory Guide 1.86.

» Radioactive material can only be transferred to persons licensed to receive it. Therefore,
licensees cannot release either surficial or volumetric contaminated solid materials for
unrestricted use.

* NRC guidance documents are used to determine, on a case-by-case basis, whether radioactive
materials (e.g., dirt, resins, asphalt, concrete, metals) can be released for unrestricted use.
This includes but is not limited to NRC guidance documents such as Regulatory Guide 1.86,
Policy and Guidance PG-8-08, Policy and Guidance Directive FC 83-23, NUREG/CR 5849,
and computer models such as RESRAD, and DandD.

* Regulatory Guide 1.86 is used but the contamination limits for the second group of nuclides
in Table 1 are increased by a factor of ten.

» In addition to meeting specific surface contamination limits similar to Regulatory Guide 1.86,
porous materials (e.g., concrete), which are to be released for unrestricted use, shall be
evaluated to determine whether radioactive materials have penetrated to the interior of the
material. If radioactive contamination has penetrated into the material, analysis of the average
concentration, in picocuries per gram, shall be made. The material may be released for
unrestricted use if the radionuclide concentrations do not exceed the limits specified for soil
(which preclude a member of the public from receiving a total effective dose equivalent in
excess of 25 mrem/year from all pathways (excluding radium and its decay products)).

* Volumetric releases are based upon a concentration equivalent to the 10 CFR Part 20 values
for water converted to grams rather than volume.

* Releases can be based on a life-time fatal cancer risk of 1.0E-6. One State identified used a
risk criterion of 1.0E-4.

» Use of maximum doses included 1, 10, 15 or 25 mrem/yr.

» Allowance of up to 8 pCi/gm of Co-60 in soil. Allowance of 5 pCi/gm of Cs-137 in flue
dust.

* Requirements that no licensee may possess, receive, use, or transfer licensed radioactive
material in such a manner as to cause contamination of soil or vegetation in unrestricted areas
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that causes a member of the public to receive a total effective dose equivalent in excess of 25
mrem/year from all pathways (excluding radium and its decay products).
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APPENDIX C
LETTERS FROM COOPERATING AGENCIES
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Appendix C: Letters from Cooperating Agencies

From: Richard Ratliff <Richard.Ratliff@tdh.state.tx.us>
To: "'Phyllis Sobel™ <PAS@nrc.gov>

Date: 9/4/03 12:33PM

Subject: RE: Scope of Work for Clearance Rulemaking

Phyllis, Mr. Michael Whalen with the State of Massachusetts, Radiation
Control Program has agreed to represent the states on this work group. His
E-mail address is: michael.whalen@state.ma.us ,and his telephone number is:
617-427-2944. 1 advised Michael of the September 10th conference call.
Please let me know if you have any questions. Richard

CC: "'michael.whalen@state.ma.us" <michael.whalen@state.ma.us>, "Pearce
O'Kelley (E-mail)" <okelletp@dhec.sc.gov>, "Ron Fraass (E-mail)" <rfraass@CRCPD.ORG>
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Mr. Lawrence E. Kokajko, Chief

Environmental and Performance Assessment Branch
Office of Nuclear Material Safety and Safeguards
Nuclear Regulatory Commission

Washington, DC 20555-0001

Dear Mr. Kokajko:

In response to-yourletter of invitation we, the U.S. Environmental Protection Agency
(EPA), would like to accept your request to become a cooperating agency on the Nuclear
Regulatory Commission’s (NRC’s) development of a rulemaking controlling the disposition of
solid materials. We understand this role to be consistent with regulations developed by the
Council on Environmental Quality that implement the National Environmental Policy Act
(NEPA). More specifically, we expect our involvement to focus on the review of various drafts
of the Generic Environmental Impact Statement (GEIS), review of associated documents, and
participation on relevant working and managerial steering groups.

By assuming this role as a cooperating agency, EPA believes that it can contribute to the
review of the NRC effort. EPA’s role as a cooperating agency does not imply EPA’s
endorsement of NRC'’s selection of specific approaches, alternatives or options. EPA will
conduct independent reviews of the Draft and Final EIS, and associated documents, in accordance
with Section 309 of the Clean Air Act, 42 U.S.C. 7609. The following addresses the specific
roles of the respective agencies.

EPA understands its responsibilities as a cooperating agency to be as follows:

> EPA will participate on working groups and managerial steering groups related to
this rulemaking effort;
> EPA will provide timely review of documents and written comments to NRC on

the GEIS and associated documents;

EPA recognizes that the comments it provides to the NRC are advisory; and
Given resource limitations and other practicalities, EPA commits to work within
NRC’s EIS preparation schedule to the extent practicable.

EPA understands NRC responsibilities as the lead agency to be as follows:

> NRC will forward all comments it receives from working group members during
preparation of the draft EIS as well as make available all comments it receives
during the formal EIS comment period;
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> NRC will consult with EPA but will retain sole responsibility for selecting the
regulatory approach and among regulatory options.

> NRC will give EPA preliminary copies of the Draft and Final EIS, and associated
documents, for review and comment prior to final lead agency approval and
distribution of the documents.

The above lists seek to clarify the respective responsibilities and expectations of the two
agencies. Adam Klinger will serve as the contact person and he and members of his staff will
serve as resources on this effort. He can be reached at 202-343-9378. We have had initial
conversations with Phyllis Sobel as the staff project lead and will coordinate accordingly.

We thank you for the opportunity to participate in this manner and believe that such
interaction will improve communication and coordination of Federal radiation-related initiatives.

L 4

Ffank Marcinowski, Director
Radiation Protection Division
Office of Radiation and Indoor Air



Department of Energy
Washington, DC 20585

DEC 1 & 2003

Martin J. Virgilio, Director

Office of Nuclear Materials Safety and Safeguards
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Dear Mr. Virgilio:

This is in response to the August 6, 2003, letter from Mr. L. Kokajko of your office to Mr. A.
Wallo inviting the U.S. Department of Energy (DOE) to participate as a cooperating agency in
the U.S. Nuclear Regulatory Commission’s (NRC) preparation of the Generic Environmental
Impact Statement (GEIS) regarding the control and disposition of certain solid material. We
understand that this GEIS is in support of the NRC’s enhanced participatory rulemaking on
alternatives for controlling the disposition of solid materials that originate in restricted or
impacted areas of NRC-licensed facilities, and that have no, or very small amounts of,
radioactivity resulting from licensed operations.

For the reasons cited in your letter concerning DOE’s experience and efforts in the control and
release of property containing residual radioactivity, we agree that it is both reasonable and
beneficial for DOE to participate as a cooperating agency in this EIS process. Participating as a
cooperating agency will help DOE stay apprised of the relevant issues and provide a mechanism
for DOE to contribute its expertise to the review process, while ensuring effective
communication between our agencies. Cooperating agency status will also assist DOE in its own
EIS process involving DOE scrap metal, which, as your letter correctly notes, is a separate,
ongoing effort. As a cooperating agency, DOE will, as appropriate and subject to the availability
of personnel resources, participate in the GEIS process by providing requested information and
data as available, and reviewing the GEIS and supporting materials.

The Office of Air, Water and Radiation Protection Policy and Guidance will serve as DOE’s
principal point of coordination for DOE participation in the GEIS. Accordingly, please contact
Stephen Domotor (202-586-0871) of that office to initiate coordination and information
exchange on the GEIS for the control and disposition of solid material. Please feel free to
contact either Mr. Domotor or Mr. Wallo if you or your staff need assistance.

Sincerely,

s

Andy Lawrence
Deputy Assistant Secretary
for Environment
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APPENDIX D
COLLECTIVE DOSE ASSESSMENTS FOR CONCRETE,
STEEL AND TRASH

1. Introduction

The NRC is considering regulatory requirements for the disposition of solid, potentially clearable

materials that are under license by the NRC and its Agreement States. As part of its regulatory

decision-making process, the NRC evaluates the advantages and disadvantages associated with a

range of alternatives. This appendix assesses potential doses to workers and members of the

public that could result from the implementation of the alternatives currently being evaluated.
Potential collective doses are estimated for each alternative for concrete, ferrous metals', and
trash. The information in this appendix is based on an evaluation of doses analyzed in part in

NUREG-1640 (NRC 2003d), which is discussed in Appendix E.

This appendix summarizes the results of a draft report, available on NRC’s webpage, entitled,
“Collective Doses Associated with Clearance of Materials from NRC/Agreement State -
Licensed Facilities,” Rev. 2, December 31, 2003 (SC&A 2003). References in this summary
pertaining to additional, detailed information correspond to their respective locations in the
above referenced collective dose report (SC&A 2003). The objective of the report was to
evaluate and compare the amounts and radionuclide characteristics of potentially clearable
material (e.g., different types of metals, equipment, tools, concrete, and trash) and their
associated radiation health impacts. For this purpose, assessments are made for the collective
doses to radiation workers and members of the public that might result for each of the
rulemaking alternatives.

The Draft GEIS defines five alternatives, two of which are subdivided into five options, as
follows:

(1)

(2)

No Action. This alternative is the baseline for comparison of alternatives and generally
corresponds to material radioactivity concentration levels specified in Regulatory Guide
1.86 (USAEC 1974).

Unrestricted Release. This alternative places no restrictions on what can be done with
material that is released. Considerations for choosing a meaningful range of options for
this alternative resulted in specifying 5 dose levels. The options include: zero above
background (which was analyzed at 0.03 mrem/yr), 0.1 mrem/yr, 1 mrem/yr, and 10
mrem/yr. A realistic lower-bound dose limit of 0.03 mrem/yr was chosen because it is a
small value at, or marginally above, detectable levels. The dose options used the

! In the context of this analysis, “ferrous metals™ is used as an all inclusive term for all alloys whose

major constituent is iron (Fe). Ferrous metals include such metals as carbon steel, stainless steel, forged
steel, galvanized steel, cast iron, etc.

Do NoT CITE OR QUOTE — 3/02/05 D-1 Draft GEIS
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normalized doses in NUREG-1640? for unrestricted use to derive their respective
radionuclide concentrations in specific materials.

3) Disposal in EPA/State-Regulated Disposal Facility. This alternative places restrictions
on the method of material dispositions. Specifically, material could only be disposed of
in a RCRA Subtitle D landfill at or below the activity concentrations allowable for a
defined dose option. The result is that a greater amount of activity could be released to
landfills than the amount that would be released to general commerce under the
Unrestricted Release Alternative. The options include: zero above background (which
was analyzed at 0.03 mrem/yr), 0.1 mrem/yr, 1 mrem/yr, and 10 mrem/yr. The dose
options used the normalized doses in NUREG-1640 for disposal in a RCRA Subtitle D
landfill to derive their respective radionuclide concentrations in specific materials. The
RCRA Subtitle D regulations encompass both municipal and industrial landfills.
Construction and demolition (C&D) or other industrial waste landfills were included in
the collective dose report (SC&A 2003). For further discussion of EPA/State-regulated
landfills, see Appendix J.

4) Disposal in a LLW Disposal Facility. This alternative is also referred to as the
prohibition alternative, because any of the material considered would be disposed of only
in an NRC-licensed low-level radioactive waste (LLW) disposal facility.

5) Limited Dispositions. In this alternative, solid material would be released, but NRC
would allow only certain authorized dispositions to limit the potential for public
exposure. All materials to be released would undergo a radiation survey and the
measured level of radiation would be compared against the criterion for release for
limited dispositions. Solid materials with measured radiation levels below the established
criterion would be released for pre-approved limited dispositions, while solid materials
with radiation levels above the criterion would be sent to a LLW disposal facility. NRC
regulations in 10 CFR Part 20 would be amended to add a regulation on limited
dispositions. Any requests to release material other than to these limited end uses or at
higher doses would require case-specific approval from NRC.

2. Design Objectives and Overall Approach

The overarching design objectives of this investigation are realism, clear and complete
presentation, accuracy, consistency, and full disclosure of uncertainty in the derivation of the
collective doses associated with each rulemaking alternative. In addition, the approach is
required to be consistent and compatible with the methods used to derive individual normalized
doses as provided in NUREG-1640 (NRC 2003d).

Consideration was given in the calculation of the collective doses to all categories of
NRC/Agreement State licensees, a full range of exposure scenarios and/or population groups,

2 "Radiological Assessments for Clearance of Materials from Nuclear Facilities - Main Report."
NUREG-1640, Volume 1. Washington, DC: U.S. Nuclear Regulatory Commission, 2003 (NRC 2003d).
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and a broad range of materials (ferrous metal (including steel), copper, aluminum, concrete, and
trash). Since the number of categories and subcategories of licensees, types of materials, and
exposure scenarios/population groups that can contribute to the collective doses is very large, the
number of categories that are explicitly included was selected based on the following criterion:

» Capture enough of the categories and volume of material, and associated radionuclide
inventory, and resultant collective doses associated with each rulemaking alternative for the
preponderance of materials considered for disposal. If the exposure scenarios chosen are
realistic, then these collective dose estimates can be used to provide very representative
information on the dose impacts of the alternatives.

In the process of performing the analysis, secondary objectives included the following:

» Disclose which categories of NRC licensees and which materials are anticipated to be
responsible for most of the collective doses.

» Create a mosaic of exposure categories that reveal the scenarios/population groups that are
anticipated to experience the largest collective doses.

These objectives were achieved by using a combination of scoping/screening analyses and
detailed calculations. The scoping calculations were generally deterministic and used to obtain a
reasonable upper bound for the category selected. The detailed calculations could only be done
when significant amounts of information were available, and over a realistic range of scenario
specific situations. Then, performing random sampling over a very large number of potential
exposure realizations, the collective dose can be estimated statistically (Monte Carlo method).
This type of collective dose estimate has significant generic applicability because it is a valid
representation of an average, or expected, value and its attendant range of uncertainty. As
demonstrated through the scoping/screening calculations, steel, concrete, and trash were found to
be the dominant sources of potentially clearable material in terms of volume of material,
radionuclide inventory, and potential collective dose. In addition, the collective doses associated
with end-use products made from recycled released steel were found to be responsible for the
overwhelming majority of the collective doses.

The criteria for selecting the categories of recycled products to include in the collective dose
assessment are described in Section 9.1 of the collective dose report (SC&A 2003). The criteria
and methodology used to select categories of recycled products were specifically developed so
as not to underestimate the collective dose. Also, for the collective dose assessment for the No
Action and Unrestricted Release Alternatives it is assumed that the entire available inventory of
solid material was used in the production of recycled products, and that none of the available
inventory of solid material was disposed of in landfills, an assumption that maximizes the
collective dose. Thus, although some specific types of products that could be made from
recycled solid material may not be explicitly included in the collective dose assessment, the
assumption that the entire available inventory of solid material is recycled accounts for the
impact of the recycling on the collective dose (SC&A 2003).
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All categories of licensees, types of materials, and exposure scenarios/population groups were
addressed, but not to the same level of detail. As indicted above, a primary difference between
the detailed analyses and the scoping/screening analyses results is that the detailed analyses are
considered realistic estimates of the collective doses and sufficiently developed to be provided as
a function of time, while the scoping/screening analyses are considered upper-end estimates of
collective doses and cannot be represented as time dependent.

The analytical approach used in estimating collective doses from the use of products involved
tracking and accounting for the inventories of radioactivity as materials moved from the point of
release at licensees, to the incorporation of radioactivity in products or through the environment,
and ultimately to dose receptors. In order to do this, ‘reference’ products (e.g., the generic
category representing cars) were developed that are assumed to be representative of all products
of a given type (e.g., the end product, namely the specific product being considered, such as “a
car”). For example, a reference automobile was assumed that is representative of all types of
automobiles (including pickup trucks, sport utility vehicles, etc.). The total collective dose
remains the same, whether it is distributed over one car, two cars or 50 cars. This methodology
is based on the assumption that, as the end-product concentration for a given amount of released
radioactivity goes down, the number of individuals using that end-product goes up
proportionally. In other words, the product of the concentration times the number of end-product
users is always a constant. Analytically, when all the small contributions are added, it validates
the methodology of calculating the collective dose from a single reference product. That single
reference product is assumed to be representative of all products of that type.

For metals, the modeling is a cumulative total of all source terms and pathways having
significance. For example, for power reactors, the source term is available for 50 years (or until
the reactor is decommissioned) and it’s cumulative effects carried out for an additional 250
years. For everything else, because the available data was not sufficiently as refined, bounding,
realistically, conservative estimates were made.

Since the detailed analysis employs probabilistic methods, uncertainty in quantities of material
and the collective doses associated with the rulemaking alternatives are explicitly addressed by
assigning uncertainty distributions to the input parameters, which are used throughout the
calculations, and yield results that are presented as uncertainty distributions that disclose the
mean, median, standard error of the mean, and the 5th and 95th percentile values for the results
of the calculations.

For further elaboration on methodology, it is emphasized that the scoping/screening analyses do
not employ probabilistic methods to assess uncertainties. Instead, a semi-quantitative
analysis/discussion of the uncertainty in the analysis is provided which discloses the uncertainty
in the quantities of material and collective doses in a less rigorous manner than those used in the
more elaborate Monte Carlo analyses. In general, the scoping/screening analyses are designed to
demonstrate that a given category of licensees, type of material, or exposed population group are
not important contributors to the overall quantities of material or collective doses associated with
each rulemaking alternative. As such, simplifying assumptions are used that provide a high level
of assurance that the collective doses and quantities of materials are not underestimated.
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As a final point, it is important to recognize that the concept of uncertainty, when addressing
collective doses, is different from the concept of uncertainty when addressing individual doses,
as was done in NUREG-1640. In NUREG-1640, the uncertainty analysis was concerned with
estimating the uncertainty and mean values of the normalized doses to the individuals that
comprise the critical groups. This report is concerned with the mean values and the uncertainty
in the mean of real, but unknown, collective doses to population groups. It is not concerned with
the variability of the doses to the individuals that comprise a given population group.

From a statistical perspective, NUREG-1640 (NRC 2003d) is concerned with the mean and
standard deviation of the doses to individuals, while the collective dose report (SC&A 2003) is
concerned with the mean and standard error of the mean of the collective doses to a given
population group. This difference is important because individu