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INTRODUCTION

NRC staff is currently developing draft guidance for the License Termination Rule (LTR)
Analysis issues and other issues, to include in the next revision of NUREG-1757, “Consolidated
NMSS Decommissioning Guidance.”  As part of this guidance development, the staff discussed
the key issues and obtained stakeholder input on these issues at the NRC staff’s
Decommissioning Workshop, held April 20, 2005, in Rockville, Maryland.  Also as part of this
guidance development, the staff will meet with the NRC’s Advisory Committee on Nuclear
Waste (ACNW) on June 15, 2005, to obtain early input from the ACNW working group on key
issues.

The staff has developed a guidance summary for each key issue, which is provided in the
following sections.  These guidance summaries are being provided to ACNW in advance of the
June 15, 2005, working group meeting to facilitate ACNW's preparation for and timely feedback
to the staff at the meeting.  The summaries are intended to focus discussion on key topics or
options the staff is considering and that staff would like to receive ACNW input on.  

It should be noted that the guidance summaries only reflect the staff's preliminary thoughts at
this time, are not staff positions, and do not reflect NRC policy.  Therefore, they are not for use
at this time.  The approaches in the guidance summaries may change with additional
consideration of the issues, including feedback from the ACNW working group.  NRC staff will
continue to develop draft guidance on these issues and plans to issue the guidance as a draft
for public comment in September 2005. 
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The NRC staff notes that these issues are at different stages of development, and thus the
discussions in the following sections provide differing levels of detail about staff’s plans for
guidance.  Some guidance summaries, including restricted use and institutional controls,
engineered barriers, and intentional mixing, are further developed, as they have had more
significant consideration by staff or are based on publicly available interim guidance, as in the
case of the restricted use and institutional control issue.  Other issues, including on-site disposal
of radioactive materials and scenario justification based on reasonably foreseeable land use,
have not had the same level of consideration by staff and are moderately developed.  The issue
of identifying sites with a high potential for subsurface contamination is only developed to a
planning stage, and the summary on groundwater monitoring only provides a status of the
staff's approach at this time.  The staff plans to further develop guidance on these two issues at
a later time.  The staff desires ACNW input on all these issues, despite their varying stages of
development. 
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1. RESTRICTED USE AND INSTITUTIONAL CONTROLS

BACKGROUND

Attachment 1 of the LTR Analysis in SECY-03-0069 provides background on issues and
options.

SRM-SECY-03-0069 and RIS 2004-08 summarize issue and provide Commission direction.

Interim guidance for Shieldalloy Metallurgical Corporation (SMC) provides guidance for the long-
term control license (May 15, 2004).

NRC Experience in Implementing a Risk-Informed Graded Approach for Institutional Controls to
Restrict Site Use [paper presented at the Waste Management (WM) ‘05 Conference, March
2005]

SUMMARY OF PRELIMINARY CHANGES TO GUIDANCE

Section references are to NUREG-1757, Vol. 1, Rev. 1, unless otherwise specified.

Risk-Informed Graded Approach

17.7.1  Overview

Add a brief discussion of the purpose of the risk-informed graded approach.

(New Section 17.7.2)  Risk-Informed Graded Approach for Institutional Controls to Restrict Site
Use under 10 CFR 20. 1403 and 20.1404

Add a new section that describes the risk-informed graded approach, similar to description in
SECY-03-0069, Attachment 1 (including Table 1 in RIS 2004-08) and WM ’05 paper.  This
approach would be applicable when restrictions are required by either 10 CFR 20.1403 (17.7.3
Restricted Use or 10 CFR 20.1404 (17.7.4 Alternate Criteria).

Define the risk framework: hazard duration and hazard consequence.

Describe the general and specific grades of institutional controls.

Explain how the approach is flexible and uses risk insights to select institutional controls
necessary for compliance with dose criteria; include how this approach defines durable
institutional controls, when they are needed, and examples (Table 1 in RIS 2004-08).  

Explain how dose assessments provide risk insights to tailor site-specific controls, including
identifying prohibited land uses and mitigating controls, duration of controls, and even
subdividing the site into areas with different restrictions on land use (e.g., no construction, no
groundwater wells).   

Explain how the approach allows flexibility in selecting types and duration of institutional
controls. 
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Describe the new options for institutional controls involving NRC in a monitoring and enforcing
role, and reference revised Appendix M, which includes a section on the long-term control (LTC)
license and the legal agreement and restrictive covenant (LA/RC) options.

Include a logic diagram to illustrate the steps in the process of evaluating a restricted use or
alternate criteria site, types of institutional controls, and use of NRC options for restricted
release.

NRC LTC License and NRC LA/RC

NOTE TO REVIEWERS:  In the following summary, if a specific concept applies only to the LTC
license option or the LA/RC option, the concept is preceded with “LTC license:” or “LA/RC:,”
respectively.

Incorporate a generic version of the SMC interim guidance for the LTC license option, and add
specific guidance regarding the LA/RC option.

17.7.1  Overview

Add a discussion of the new options for institutional controls involving NRC: LTC license and
LA/RC.  Emphasize that although these options add flexibility, they are intended to be “last
resort” options if the licensee cannot arrange other legally enforceable institutional controls.

LTC license:  
Describe that the decommissioning license would not be terminated but amended for long-term
control.  Although the site would be remediated to meet all the restricted use criteria in 10 CFR
20.1403, it would not be considered “decommissioned” until license termination.  If controls
were only needed for a few decades until the contamination decayed to unrestricted use levels,
the site could be decommissioned at that time.  The draft guidance would explain how this
meets the timeliness rule.  (This is added to address a question raised at the Decommissioning
Workshop).

LA/RC:  
Describe that the current site owner/licensee and NRC enter into the legal agreement on the
restrictions and controls needed for restricted release.  The legal agreement includes using a
restrictive covenant; the restrictive covenant actually outlines the restrictions on site use and
any necessary monitoring or reporting.  In the legal agreement, the licensee agrees to abide by
the restrictive covenant, to record the restrictive covenant in the deed, and to not withdraw the
restrictive covenant from the deed.  In the legal agreement, NRC agrees to monitor and enforce
the restrictions.  The legal agreement is only between the NRC and the present owner (owner at
time of license termination) and is put into place so the present owner will not remove the
restrictive covenant from the deed.  This will help assure that the restrictive covenant will take
effect at the time the property is sold.

Describe that the license would be terminated under the LA/RC option, and that the LA/RC
would become the legal tool for maintaining needed restrictions on the site.  Explain that the
LA/RC option could be beneficial for a formerly licensed site (where the current owner does not
want to become a licensee) or for a licensed site where the owner may want license termination. 
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17.7.3.2  Institutional Controls 

Reorganize existing information to be submitted.  Add new information for LTC license option,
LA/RC option, and risk-informed approach, summarized below.

Location and type of institutional controls

Provide two demonstrations for appropriateness of using either the LTC license
and LA/RC options:

Durable institutional controls are required.

Licensee was unable to establish other types of legally enforceable
institutional controls and independent third party arrangements (e.g.,
letter from the State rejecting responsibility), consistent with the existing
guidance in Section 17.7. 

Add criteria to decide when the LTC license or LA/RC would be appropriate.

LTC license is preferred by NRC for current licensees, unless the current
licensee requests the use of LA/RC, if it is beneficial to the licensee and
affected parties (e.g., to improve property value and resale/reuse by
avoiding the stigma of a license).

LA/RC is preferred by NRC for a current non-licensee who requests not to
be licensed.

Enforceability of LTC license or LA/RC:

Describe that NRC would enforce these two options for institutional
controls.  

LTC license:
Describe that NRC would enforce the restrictions through its licensing and
enforcement responsibility/authority under the Atomic Energy Act, as
amended.

LA/RC:
Describe that NRC would enforce the restrictions under authority written
into the legal agreement and restrictive covenant.  NRC would address
any breach of the legal agreement or restrictive covenant, through legal
action in a court of the appropriate jurisdiction; NRC could also exercise
its authority under the Atomic Energy Act, as amended.

Licensee must demonstrate that the LA/RC is legally enforceable, as the
enforceability of this option depends on the laws of the site’s jurisdiction. 
The licensee should obtain an independent legal opinion, reflecting the
laws of the site’s jurisdiction, which demonstrates that the LA/RC could be
upheld by the courts in that jurisdiction. 
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The LA/RC should outline the methods and frequency in which NRC (as
enforcing party) would monitor the site to verify that the restrictions
remain in place.  The LA/RC should also outline how the NRC would
enforce the LA/RC, and if the LA/RC was breached, what steps NRC
would take to “restore” the restrictive covenant (and the land use
restrictions, monitoring, or reporting actions it contains). 

Use the risk-informed graded approach to justify the location and types of
institutional controls.

When determining what portion of the site needs to be restricted (or how you
divide a site between restricted and unrestricted parcels), the licensee should
consider and balance the goal of minimizing the restricted area of the site (and
minimizing burdens associated with restricted use) with defining the area that will
ensure long-term protection.  Risk insights from dose assessments (extent of
residual radioactivity and how it migrates/travels through environment) will help
determine what areas of site need to have restrictions on use and what areas
need to be monitored.  

For a privately owned site, it might be necessary to maintain single ownership
under the LTC license or LA/RC for a site with both unrestricted and restricted
use portions.  Draft guidance will note this is a challenging issue with pros and
cons (raised in the Decommissioning Workshop), explain the pros and cons, and
ask for stakeholder comment.  

Pros: LTC license and LA/RC would specify permitted uses and thus
allow productive reuse as appropriate.  Maintaining the unrestricted and
restricted portions together under the license or under the restrictive
covenant could help sustain long-term site ownership and controls and
therefore long-term protection by keeping a valuable portion of the site for
reuse together with the restricted use area.  This approach avoids
isolating the restricted area and would sustain monitoring programs, if
needed.

Cons: LTC license or LA/RC stigma may discourage future sale of the site
and detract from productive future use and revenue for the local
community.  Maintaining single ownership could be legally challenged.

Add to the description of the specific types of institutional controls - a deed notice
to inform future owners of the LTC license.

Restrictions and controls implemented by licensee

Identify adverse access and land use scenarios that could lead to non-
compliance with dose criteria and therefore should be prohibited.

Identify permitted access and land uses that would not lead to non-compliance. 
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Describe activities to restrict/control prohibited access and land use.  For LTC
license and LA/RC, this would be done through LTC license conditions or
provisions in the restrictive covenant.

Records retention and availability

Identify records to be made available and retained and discuss responsibilities of
different parties for maintaining records (e.g., long term control plan, monitoring
and maintenance reports, inspection reports, corrective action reports).

LTC license:  
Note that NRC would retain all licensing records as part of Agency system and
make available to public.

LA/RC:  
Note that NRC would have primary responsibility for maintaining records and
making them available to the public.  Duplicating the responsibilities to maintain
records would better assure that the records will be preserved and made
available to those who use the site in the future.  Therefore, any other enforcing
parties (e.g., State or local government agencies) could have responsibility for
maintaining records.  The site owner could maintain records for its use during
operations and business.  The local government agency (Registrar of Deeds)
would maintain these records with the title of the property.  The guidance will
note that the recordkeeping responsibilities should be outlined in the legal
agreement and restrictive covenant.

17.7.3.3  Site Maintenance and Monitoring

Add new information to be submitted to existing guidance.

Describe maintenance, control, and monitoring activities.  These would be required by
license conditions (for LTC license option) or by provisions in the  restrictive covenant
(for LA/RC option).   Note that a Long-term Control Plan will be developed before license
termination or before license amendment for the LTC license option that will include
detailed plans and procedures for restrictions, monitoring, and maintenance.

Combine the prohibited access and land uses that could lead to non-compliance from
Section 17.7.3.2 with the human and natural disruptive processes for engineered
barriers from Section 3.5.2 (NUREG-1757, Vol. 2) to form one list of disruptive human
and natural process that could lead to non-compliance and should be the focus of
monitoring and maintenance.  

For each of these disruptive processes, identify how each would be monitored, including
type of monitoring (e.g., visual surveillance of fence integrity, visual surveillance for
indicators of adverse erosion, radiological monitoring of groundwater or surface water,
visual surveillance of adverse vegetation intrusion into a cover) and how each type
would be used to detect indicators or precursors of the disruptive process.  Also include
location, frequency, and duration of monitoring. 
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For each of the disruptive processes, identify maintenance that would provide corrective
actions to mitigate the disruptive processes and how monitoring information would be
used to identify the need and appropriate type of maintenance.

If engineered barriers are planned, describe the type of maintenance that is appropriate
or that the engineered barrier has been designed so that ongoing active maintenance or
periodic repair necessary to maintain barrier effectiveness are not needed (i.e.,
robust/durable engineered barrier).  Reference Section 3.5.1 (NUREG-1757, Vol. 2) for
the technical justification for a robust engineered barrier. 

Sufficient financial assurance

Identifies activities to include in cost estimate (maintaining restrictions,
monitoring, maintenance, independent third party fees, trustee fees.

LTC license and LA/RC:  
NRC fees for only specific reviews and inspections. 

Establish a fund to produce an annual average income that covers the annual
surveillance, control, and maintenance costs, NRC fees, and trustee expenses. 
Use the 1 % rate of return used for uranium mill tailings sites under 10 CFR Part
40 Appendix A.  

Reference Section 15.2.2, “When is Financial Assurance Required?” and revise
this section to reference back to Section 17.7.3.3.

17.7.4  Alternate Criteria

Add a discussion that the risk-informed graded approach and LTC license and LA/RC options
included in 17.7.3 for Restricted Use sites also apply to selecting the appropriate institutional
controls for Alternate Criteria sites.

Appendix M

Add a section with key concepts for the LTC license taken from the SMC interim guidance:

• License amendment, not termination (not true decommissioning)
• Roles and responsibilities
• Compliance with all restricted use requirements
• Subdivision of site and maintaining ownership
• Transfer of control/ownership and options for loss of ownership 
• Flexibility for potential reuse of material
• Use of Trust Fund
• Finality under 10 CFR 20.1401(c)
• Under what conditions use of LTC license option is appropriate
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Add a section with key concepts for LA/RC:

• Legal agreement and restrictive covenant work together as the institutional control after
license termination

• Roles and responsibilities of site owner and NRC
• Compliance with all restricted use requirements
• Enforceability of deed restriction dependent on the laws of the site’s jurisdiction
• Financial Assurance
• Finality under 10 CFR 20.1401(c)
• How LA/RC would be enforced and how a breach of the LA/RC would be addressed
• Under what conditions use of the LA/RC option is appropriate

Add a general section describing NRC’s durable long-term control system for protecting
restricted use sites.

Seeking Advice from Affected Parties on Institutional Controls

This issue was not analyzed in SECY-03-0069.  Staff determined that the guidance in
Section 17.8, “Obtaining Public Advice on Institutional Controls” should be clarified, based on
interactions with Shieldalloy and West Valley.  

Existing guidance in Section 17.8, on seeking advice from affected parties on institutional
controls, under 10 CFR 20.1403(d), focuses more on the process of seeking advice using a
site-specific advisory board or other methods.  The staff plans to develop guidance to discuss
the types of information the licensee could share with the affected parties, so that the parties
would understand the restricted use decommissioning plans and can provide the advice on the
various aspects of the institutional controls.  

17.8  Obtaining Public Advice on Institutional Controls

Reorganize this section and address the following:

Licensee vs. NRC responsibilities for seeking advice

Clarify that 10 CFR 20.1403(d) requirements are limited to licensees seeking advice on
institutional controls for developing the decommissioning plan, and that this is a different
process than NRC’s stakeholder involvement process under 10 CFR 20.1405, after the
DP is submitted.

Licensee process for seeking advice

Add discussion noting that licensee should develop a public involvement process that is
consistent with existing guidance and is tailored to its site.  This process could include a
variety of approaches.  For example, it could be an iterative process of informing and
seeking advice, starting early at a general level (e.g., discussion on reasonably
foreseeable land uses and which of those uses are adverse uses that would need to be
restricted to protect public health and safety) and then becoming more detailed as
specific plans and analyses are developed (e.g., exposure pathways, costs of
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maintenance and monitoring that might be needed in the future, and preliminary results
of dose assessments). 

Licensee incorporating advice into its decommissioning plan

Revise guidance to clarify that the licensee is required to document in its DP or LTP,
how the advice of affected parties has been sought and incorporated, as appropriate,
following analysis of that advice, but licensee is not required to reach a consensus with
the affected parties on the various aspects of the proposed institutional controls.  

Undue burden

Add discussion on undue burdens resulting from the restrictions/institutional controls. 
Note that the definition of “undue burden” is site-specific.  The guidance will note that it
could be useful for the licensee to clearly identify the permitted (safe) uses of the site
that may be beneficial to the affected parties, as well as the adverse uses that must be
restricted to protect public health and safety.  This information could allow affected
parties to better answer the question of whether the institutional controls impose an
undue burden on them, considering both permitted and prohibited uses.
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2. ENGINEERED BARRIERS

BACKGROUND

NUREG-1757, Vol.  2, Section 3.5 provides the existing guidance.

• Engineered barriers are distinct and separate from institutional controls.
• Engineered barriers tend to be passive, man-made structures.
• Barrier evaluation is completed on a case by case basis.
• Dose analysis with engineered barriers should consider the reasonableness of a breach

by an inadvertent intruder and the potential degradation of the barriers over time.
• Engineered barriers should be robust and durable (e.g., have minimal reliance on

institutional controls).

Section 3.5 provides reference to guidance for design of engineered disposal cells for uranium
mill tailings sites (NUREG-1620 and NUREG-1623).

Engineered barriers were not included as an explicit part of the LTR Analysis in SECY-03-0069,
but an opportunity for improvement was recognized in the current revision of the
decommissioning guidance.

SUMMARY OF PRELIMINARY CHANGES TO GUIDANCE

Section references are to NUREG-1757, Vol. 2, unless otherwise specified.

The introduction will be revised to reflect the revised structure of the engineered barrier
guidance.  The introduction will summarize the five main elements provided in the revised
guidance.  The information in the revised guidance primarily will represent new information.  The
introduction will emphasize that the guidance is focused on restricted release sites but that
many elements are general and may apply to unrestricted release sites that use engineered
barriers. 

The introduction will provide a brief discussion of how and why engineered barriers are utilized
to meet requirements of the LTR.

(New Section 3.5.1)  Risk-informed Graded Approach to Engineered Barriers

This section will provide a description of the risk-informed graded approach to engineered
barriers.  Emphasis will be placed on the need for more basis for engineered barrier (EB)
performance when hazards are being significantly mitigated by the functioning of a barrier(s)
and when the hazards from the material is long-lived, introducing the uncertainty of assessing
performance over long temporal scales.  The risk-informed graded approach is also dependent
on an accurate assessment of the performance of the barrier with maintenance (assuming
institutional controls are in effect) and without maintenance (assuming institutional controls are
not in effect) with resulting reasonably foreseeable disruptive conditions.

The robustness of an engineered barrier and the amount of technical basis provided for
an engineered barrier should be commensurate with the amount of risk-reduction
provided by the barrier.
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The risk-reduction provided by a barrier will be determined by the analysis that is
completed with the performance assessment described in Section 3.5.2.  The
uncertainty in the barrier performance should be factored in.

More robust/durable engineered barriers and more basis will be needed for cases where
there is more reliance on the engineered barrier for dose reduction or for protection over
longer periods of time.

The risk-informed graded approach to EB’s is linked to the sections on effective barrier
analysis (Section 3.5.2) and the technical basis for EB performance (Section 3.5.3), as
well as Section 17.7.3.3 (NUREG-1757, Vol. 1, Rev. 1) on maintenance.  For example,
where there is a demonstration that the EB’s are robust and not reliant on ongoing active
maintenance and repair, the amount of information and resources needed to support
maintenance would be considerably reduced.  Barriers should be designed and
evaluated with a reasonably conservative approach that considers how they might
degrade over time.  Therefore, barrier replacement is not expected.  However, if
replacement were expected and planned, sufficient funds would need to be included in
the trust fund.

(New Section 3.5.2)  Barrier Analysis Process

The section on the barrier analysis process for the LTR will provide a summary of the
calculations that should be provided to develop the risk insights for the barriers, and the
regulatory assumptions pertinent to various scenarios.  

The analysis of EB’s should identify and evaluate those conditions or processes that are
adverse to performance and result in non-compliance.  The following analysis would be needed:

Analysis with institutional controls can take credit for monitoring and maintenance.

Analysis assuming loss of institutional controls can not take credit for monitoring and
maintenance.

Analysis of engineered barriers must consider natural processes that may decrease
performance of the barriers over time (e.g., erosion, biointrusion).

The analysis assuming loss of institutional controls must consider disruptive natural
processes as well as reasonably foreseeable human disruptive processes to the
barriers.

(New Section 3.5.3)  Technical Basis for Engineered Barrier Performance

The section on the technical basis for engineered barrier performance will emphasize the main
elements needed to support the assessment of the performance of the engineered barriers. 
Significant uncertainty exists concerning predicting the service life and long-term degradation
rates of most engineered barriers.  Many engineered barriers are not amenable to model
validation in the true sense; therefore, multiple lines of evidence (e.g., laboratory and field-
experiments, analogs, expert professional judgement) are recommended.
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The design, features, and functionality of the engineered barriers should be fully
described.

Technical basis that the barriers will perform, considering the degradation mechanisms,
should be provided (Section 3.5.4).

Barrier performance must consider uncertainty in parameters and models (common
examples will be given).

Parametric or EB component sensitivity analysis should be performed to identify how
much degradation of the EB would result in non-compliance.  (Linked to section 3.5.2) 
For example, 1/4 loss of a cover may not result in non-compliance, but loss of 3/4 of a
cover would.  Then determine if reasonably foreseeable natural and human processes
might cause a loss of 3/4 of a cover.  This analysis approach may be an additional way
to deal with the uncertainty due to lack of long-term cover degradation data.

Model support must be provided for the engineered barrier performance (e.g., analogs,
experiments, simple engineering calculations to demonstrate reasonableness of the
results).

The technical basis for engineered barrier performance must consider combined and
synergistic effects resulting from the real world conditions expected for the barriers.

(New Section 3.5.4)  Degradation Mechanisms and Typical Performance of Engineered Barriers

Degradation mechanisms will be summarized for common barrier types and materials, and
typical levels of performance for these barriers will be provided.  The degradation mechanisms
provided may not be comprehensive due to the large variability in conditions and processes
from site to site, but they will represent all of the main degradation mechanisms typically
encountered.  Ranges will be provided for typical levels of performance, that will help provide
direction as to when less technical basis may be needed (assume less than typical
performance) compared to more technical basis (credit is taken for more than typical
performance).

3.5.4.1 Common Barriers

Lists of common barriers that may be used at decommissioning sites and their primary
functionality will be provided.

Engineered Caps - Multi-layered and composite engineered caps are typically
used to limit infiltration, provide for shielding between the contamination and
potential receptors, eliminate exposure scenarios, and to limit erosion.

Geomembranes - Geomembranes are synthetic materials use primarily to limit
infiltration to the contamination.

Concrete/cement/grout - Engineered cementitious materials are typically used to
stabilize contamination, provide a chemically favorable environment for retention
of radionuclides, limit water contact, prevent erosion, provide shielding, and limit
potential intruder contact with the contamination.
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Vertical barriers - Vertical barriers may be soil-bentonite, soil-cement-bentonite,
cement-bentonite, sheet pile (steel or high-density polyethylene [HDPE]), and
clay barriers and are primarily used to control the horizontal migration of
groundwater.

Permeable reactive wall - A contaminant plume is channeled
between impervious vertical walls, referred to as the funnel, and flows naturally
through a permeable reactive barrier gate, where the pollutants are treated in situ
during the flow process.

Interceptor trenches - Used to intercept and collect contaminant releases. 
Typically only applicable with monitoring and maintenance.

3.5.4.2 Degradation Mechanisms

The main degradation mechanisms for each barrier type will be provided.  For example:

Concrete/cement/grout- alkali-aggregate interaction, leaching, freeze-thaw,
seismic, sulfate attack, reinforcement corrosion, carbonation, ettringite formation.

3.5.4.3 Typical Levels of Performance of Engineered Barriers

Typical levels of performance of the main engineered barriers will be provided.  For 
example:

Concrete/cement/grout - The hydrologic effectiveness of cementitious barriers
can be significantly less than the chemical effectiveness or the effectiveness as
an intruder barrier.  The hydrologic effectiveness is very sensitive to the
frequency and properties of fractures.  Small fractures can transmit relatively
large quantities of water.  The effectiveness of cementitious barriers is strongly
dependent on the quality of the materials produced and the service environment.

Hydrologic effectiveness - (10's of years to 100's of years)
Chemical effectiveness - (100's of years to >1000's of years)
Intruder effectiveness - (100's of years to 1000 years)
Erosion control effectiveness - (100's of years to 1000 years)

(New Section 3.5.5)  Summary of Existing Guidance

The summary of existing guidance will provide a list with a brief summary for each document, so
that a licensee or NRC staff knows where to go to obtain additional information.  For example:

NUREG-1623, Design of Erosion Protection for Long-Term Stabilization, U.S. Nuclear
Regulatory Commission, Washington, DC, September 2002.  Provides guidance on
methods to achieve erosion controls for long-term stabilization.

NUREG-1573, A Performance Assessment Methodology for Low-Level Radioactive
Waste Disposal Facilities, Recommendations of NRC=s Performance Assessment
Working Group, U.S. Nuclear Regulatory Commission, Washington, DC, October 2000. 
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Provides general information pertinent to modeling and assessment of engineered
barriers.

NUREG/CR-5432, Recommendations to the NRC for Soil Cover Systems Over Uranium
Mill Tailings and Low-Level Radioactive Wastes - Identification and Ranking of Soils for
Disposal Facility Covers, U.S. Nuclear Regulatory Commission, Washington, DC,
February 1991. - Discusses 1) Selecting soil materials; 2) laboratory and field tests for
covers; and 3) construction methods.

NUREG/CR-5542, Models for Estimation of Service Life of Concrete Barriers in Low-
Level Radioactive Waste Disposal, U.S. Nuclear Regulatory Commission, Washington,
DC, September 1990. - Provides primarily empirically based models for typical concrete
formulations to estimate degradation rates.
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3. ON-SITE DISPOSAL OF RADIOACTIVE MATERIALS

BACKGROUND

The issues of on-site disposal of radioactive materials and decommissioning are provided in the
three documents listed.  This section addresses the guidance that will be developed for NRC
staff and licensees to adequately implement Commission approved options.

SECY-03-0069, Results of LTR Analysis, Attachment 4, provides background on the on-site
disposal issue and recommendations presented to the Commission.

SRM-SECY-03-0069 and RIS 2004-08 provide a summary of the issues and the Commission
direction to NRC staff.

SUMMARY OF PRELIMINARY CHANGES TO GUIDANCE

The NRC staff proposes to address the Commission approved options listed below for on-site
disposal in NUREG-1757,Vol. 1, Rev. 1.

1. Approve on-site disposals under a "few millirem" per yr dose constraint that should not
require decommissioning and supports the 10 CFR 20.2002(d) ALARA provision.

2. Approve on-site disposals under a 100 millirem per yr dose constraint with additional
financial assurance.

3. Approve on-site disposals with a 25 millirem per yr constraint of mainly short-lived
radioactive materials that will significantly decay in a few years without requiring
additional financial assurance so long as the likelihood of creating a legacy site is low
(e.g., license termination is not imminent).

New Section 5.12, On-site Disposals During Facility Operations

The Commission-approved options for on-site disposals (SECY-03-0069 and
SRM-SECY-03-0069) will be the starting point for the development of guidance to assure that
future burials are not likely to results in legacy sites. Guidance is needed to clarify and define
terms in the options.

When is additional financial assurance required?  The guidance needs to consider how to link
the need for additional financial assurance with a dose-based criterion (i.e., millirem per yr). 
Currently, NUREG-1757, Vol. 1, Table 15.1, Minimum License Thresholds to Demonstrate
Financial Assurance, reflects the NRC financial assurance requirements which are specified in
terms of a quantity (Ci, or any amount of spent fuel or high-level radioactive waste) of
radioactive materials.  The current financial assurance requirements are not based (directly) on
potential doses.  Staff is evaluating the best way to implement Option 2 (100 millirem per yr,
with additional financial assurance), given the current financial assurance regulations.

Consider guidance on approaches to identification of the potential for (early) license termination
before significant decay of short-lived materials has occurred. An assumption for allowing
on-site disposals of short-lived materials is that significant radioactive decay will occur, and
additional financial assurance is not needed.
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Guidance is needed to assure that adequate records of on-site disposals are developed to
support future decommissioning, and that the implications of on-site burials on current
operational requirements or compliance issues (e.g., license inventory or authorized limits,
public radiation dose limits) are understood by the licensees and addressed in the NRC
approvals.

Guidance may be needed on the assessment of the degradation of containment for on-site
disposal prior to decommissioning if that containment is assumed to constrain radioactive
contamination migration or to minimize subsurface contamination.  Basically, guidance is
needed to specify that the bounds of any assumptions of physical constraints used in the
radiological dose assessment are documented and to consider if assessments are needed to
periodically check containment integrity.

NUREG-1757, Vol. 3, Financial Assurance, Record keeping and Timeliness

Consider including Commission approved options that require additional financial assurance. 
Most current specifications for financial assurance are in terms of quantity of radioactivity (Ci)
possessed and are not dose-based criteria.

Comments from Decommissioning Workshop to Include in NUREG-1757 Guidance
Development

Address workshop comments to clarify the language used in the three on-site disposal options: 
• define on-site burial to differentiate between on-site storage and disposal or burial
• define short-lived
• describe financial assurance needed
• provide guidance on whether on-site disposals must be retrievable 
• define a “few millirem”

CONSIDER HOW AND WHEN TO ADDRESS ISSUE IN OTHER NRC GUIDANCE

The proposed approach is to revise NUREG-1757 to address on-site disposal issues for NMSS
reviewers of license applications that may be problematic at decommissioning (i.e., may exceed
25 millirem per yr and/or result in groundwater contamination).  NUREG-1757, Vol. 2, and Part II
of Vol. 3 (Financial Assurance) appear to include adequate guidance on the information needed
by NRC reviewers and licensees to evaluate the conduct of radiological consequences of
on-site disposals and the financial assurance needed.  However, these documents may not be
considered by reviewers of applications for licensee operations where near-term
decommissioning is not contemplated.  Staff proposes to evaluate other guidance documents,
where it may be useful to provide the same guidance for on-site disposals under §20.2002. 
Several avenues to communicate this information are being considered at this time:
• Consolidated (NMSS) 10 CFR Part 20 Guidance NUREG-1736
• Consolidated (NMSS) Guidance About Materials Licenses NUREG-1556, Volume 11 in

Section 8.11, Waste Management
• (Potential new) Regulatory Issues Summary 2005-XXX, Future Decommissioning and

On-Site Disposal of Radioactive Materials

Staff will evaluate the feasibility of making changes to the first two documents above
(documents are not under control of DWMEP staff). 
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4. SCENARIO JUSTIFICATION BASED ON REASONABLY
FORESEEABLE LAND USE

BACKGROUND

Attachment 6 of the LTR Analysis in SECY-03-0069 provides background on issues and
options.

SRM-SECY-03-0069 and RIS 2004-08 summarize the issues and provide Commission
direction.

SUMMARY OF PRELIMINARY CHANGES TO GUIDANCE

All proposed changes to guidance will be to listed sections of Volume 2 of NUREG-1757. 
Overall, the intent is to revise the guidance to balance the guidance, so that the emphasis on
proper scenario justification is no longer primarily physical features.  The focus will be switched
to reasonably foreseeable land uses with physical features being one type of acceptable
justification.  In the current guidance, physical features at a site (or not at a site) was described
as the primary justification for moving away from the screening scenarios, which reinforced the
view that the analyst had to start with the screening scenarios and justify why those scenarios
were not appropriate for the situation (although Appendix I did state that licensees could build
scenarios without reference to the screening scenarios).  The overall approach will remain an
iterative approach, where the level of conservatism in parameters and scenarios is the decision
of the licensee and the situation.

1.5.1  Contents and General Concepts of the Iterative Approach in Using the Decision
Framework

Minor changes to introduce reasonably foreseeable land use scenarios as a possible choice in
the iterative nature of the decision framework.

2.6  Merits of Screening Versus Site-Specific Dose Assessment

General discussion of merits of reasonably foreseeable land use scenarios and the practical
challenges that licensees may experience.

3.1  Transparency and Traceability of Compliance Demonstrations

Update to incorporate transparency and traceability of developing reasonably foreseeable land
use scenarios.  This includes a discussion of the difference between compliance scenarios
based on reasonably foreseeable land use and the unlikely scenario(s) analyzed to risk-inform
the decision.

5  Dose Modeling Evaluations

Update, if necessary, the general discussion to incorporate use of reasonably foreseeable land
use.  The tone of the introduction needs to be revised to focus on scenario justification “from the
ground up,” rather than as a deviation from the screening approaches.  The reviewer guidance
in Sections 5.2 and 5.3 needs to be modified to accommodate both compliance calculations on
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the reasonably foreseeable scenarios and review of the unlikely scenarios, which risk-inform the
decision.

Appendix I, Section I.3  Criteria for Selecting and Modifying Scenarios, Pathways, and Critical
Groups

Revise entire section to incorporate and emphasize the flexibility in using reasonably
foreseeable land uses

• Incorporate potential sources of generic analyses to compare scenarios.

• Re-work section to address development of site-specific scenarios “from the ground-up”
rather than the current tone of requiring modification of screening scenarios.

• Provide guidance on determining “reasonably foreseeable” and “unlikely” scenarios;
explain that “reasonably foreseeable” scenario is used for compliance, and “unlikely”
scenarios are used to risk-inform the decision.

• Articulate level of justification and documentation needed.

• Address concerns from workshop summary:
- Not a method to avoid restricted release requirements
- Discussion of ALARA and reasonably foreseeable land use
- DCGL generation with multiple scenarios

• Add new subsection on importance of offsite scenarios and add guidance for developing
these scenarios.

• Add a new example for reasonably foreseeable scenarios, similar to other examples
currently in the section.

Appendix M  Process for Developing Alternate Scenarios at NRC Sites Involved in DandD and
License Termination

Revise introduction to indicate that Appendix M is an example of one method on developing
scenarios; modify time frames and other comments to correspond with new approach.  Include
discussion of how licensees may use the guidance by starting on a panel more appropriate to
the reasonably foreseeable land use.



IDIP Preliminary Guidance Summaries—
for June 15, 2005, ACNW Meeting

page 20 INTERIM - Not for Use

5. INTENTIONAL MIXING OF CONTAMINATED SOIL

BACKGROUND

SECY-04-0035 provides background on issue and options.

SRM-SECY-04-0035 and RIS 2004-08 summarize issue and provide Commission direction.

SUMMARY OF PRELIMINARY CHANGES TO GUIDANCE

Section references are to NUREG-1757, Vol. 1, Rev. 1.

17.1.3  Soil

Add a specific reference to the use of soil mixing, as appropriate, and refer to new Appendix.  

(New Appendix)

Add a new appendix that discusses intentional mixing of contaminated soil.

Background

Explain background of policy decision approved in SRM-SECY-04-0035.  

Explain the staff’s position on the “overall approach” to site cleanup that must be present
that includes soil mixing and ALARA.  

Explain the staff’s position on the meaning of “removal of soil would not be reasonably
achievable.” 

Explain that use of intentional mixing is flexible and can be used in the context of a risk-
informed, performance-based approach to decommissioning, where the analysis
includes considerations of risk from other contaminants on the site, the future or
potential land use, and costs of remediation activities.  

Information to be Submitted

The following information should be included in the DP (in the sections that correspond 
to the indicated sections of NUREG-1757):

• information on the locations of surface and subsurface contamination that will be
mixed that defines the “footprint” of the zone of contamination in which intentional
mixing will be utilized.  (Section 16.4.3 and 16.4.4)

• information on any locations of uncontaminated surface or subsurface soil that
will be incorporated into the footprint.  (Sections 16.4.3 and 16.4.4)

• information on the intentional mixing activities to be conducted by the licensee or
contractors, including the machinery to be used and the methods to be employed
with the equipment to achieve a homogeneous mix of soil.  (Section 17.1.3)
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• information on any slag or larger non-soil like waste materials that will be
included in the soil that is intentionally mixed, and how it will be rendered more
soil-like or information supporting why it does not require any additional
preparation to be appropriately included in the intentionally mixed materials. 
(Section 17.1.3)

• information on the instrumentation to be used to support the mixing operation, to
determine when the operation has resulted in sufficient mixing to support the
remediation goals, and the uncertainty bounds for the instruments.   (Section
17.3.1.7)

• information on the final configuration and design attributes of the area containing
the intentionally mixed soil.  (Section 17.1.3)

• information on how soil to be intentionally mixed is controlled within the
descriptions provided by the licensee on how volumetrically contaminated
materials will be managed.  (Section 17.5.1)

Discussions - Evaluation Criteria

 • Footprint of area containing mixed soil should be same size or smaller than
footprint defined at start of remediation that includes the contaminated areas that
will be intentionally mixed.  

 • Clean soil from outside the site should not be used (unless last resort), and use
of clean soil as part of the defined footprint should be minimal.  

 • significant information that contributes to the ALARA analysis (included in
information prepared in accordance with Section 17.4.1). 

 • information on involvement of stakeholders in discussions concerning the use of
intentional mixing as part of the remediation of the site that will have institutional
controls (included in information prepared in accordance with Section 17.8).

 • Use of soil cap to reduce uncertainty in modeling and contribute to maintaining
doses ALARA (included in information prepared in accordance with Section
17.4.1).

Other Discussions

• Use of mixing for insignificant areas or very small volumes.
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6. APPROACH FOR IDENTIFYING SITES WITH HIGH POTENTIAL FOR
SUBSURFACE CONTAMINATION

BACKGROUND

Initial work related to LTR Analysis in Preventing Future Legacy Sites

Attachment 8 of the LTR Analysis in SECY-03-0069 provides background on issues and
options.

SRM-SECY-03-0069 and RIS 2004-08 summarize issue and provide Commission direction.

10 CFR 20.1406 requires new licensees to design and operate facilities to minimize
contamination.  Staff proposes expansion to include currently licensed sites. 

SUMMARY OF PRELIMINARY CHANGES TO DRAFT INSPECTION GUIDANCE

Before definitive inspection guidance related to legacy site prevention can be developed, the
types of sites that have the potential to become legacy sites must be defined (NRC has nearly
five thousand licensees, most of which do not have this potential).  Note that potential legacy
sites do not constitute an immediate threat to public health and safety.  

Identify Potential Sites

During FY 05, operating sites will be screened using a “hazard-informed” approach.  This
evaluation is to identify the likelihood that a site has the potential to generate significant
subsurface contamination that must be remediated before license termination.  

This activity will provide guidance to the inspection staff on which types of sites and site
activities will need “enhanced” inspection efforts related to preventing and mitigating spills and
subsurface contamination.  This guidance is being developed to support planned rulemaking to
strengthen 10 CFR 20.1406.  Detailed inspection procedures will be developed in parallel with
the revisions to the rule during FY 06 - 07.  

Hazard-informed, Graded Approach

Many fuel cycle facilities are, in fact, chemical plants that just happen to have radioactive
materials as part of the process.  So, to identify the licensees of interest, a methodology based
on one often used in the chemical industry, called relative ranking, will be developed.  The
purpose of this methodology is to identify those types of sites, facilities, and facility operations
that have the greatest potential for generating subsurface contamination.  For example, there
must be enough liquid (e.g. water) in the facility to move contaminants to the subsurface.  And
there must be a subsurface environment that allows for contaminant transport.  Other
parameters of interest include procedures for identifying the occurrence of spills and dealing
with the cleanup, and the physical design of the facility from the perspective of spill
confinement.   The ranking process being considered consists of:
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1. Identify the process parameters that indicate the potential 

2. Identify a suitable scale for each parameter

3. Score each facility or type 

4. Rank the sites on a relative scale  

The full range of appropriate parameters will be identified through various forms of expert
elicitation.  This will include reexamining known contaminated sites and causes of that
contamination (i.e., lessons learned), “brainstorming” sessions with knowledgeable NRC staff
(project managers, technical reviewers, inspectors), and literature reviews (e.g. inspection
reports) to identify commonalities and causes.  Once the important parameters have been
recognized, further evaluation may be undertaken to focus any further refinement of specifics to
be addressed in the guidance.  

Develop Specific NRC Inspection Guidance (IPs)

Based on the above information developed in FY 05, and as part of the rulemaking and
guidance development in FY 06 - 07, we will revise or develop NRC inspection guidance and
procedures to identify precursors to subsurface contamination.  This will include how, and how
often, NRC should inspect such things as licensee spill detection, spill management
procedures, and event reporting requirements. It could include specific design items for new
facilities and licensee procedures and design modifications for existing facilities.  

Because there are occasional events that contravene design features and control procedures,
there will also be guidance on NRC inspection of licensees’ ground water monitoring programs. 
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7. PLANS FOR DEVELOPING GUIDANCE ON GROUND WATER
MONITORING

• The approach is to develop guidance for ground water monitoring programs in three
phases, as a function of the life cycle of the facility: design, construction, and operation; 
decommissioning; and long term post-remediation.  

• The guidance development will proceed in parallel with the rulemaking and its guidance.

• Staff will also develop guidance for licensees on how to comply with the revised
requirements.  

This will include defining minimal subsurface characterization and monitoring plans, and how
those should be modified in the event ground water contamination does occur.  In short, to
satisfactorily report ground water conditions, they must be adequately monitored.  This guidance
will provide information on how to establish a baseline description of the subsurface, including
geology, hydrology, and water quality; how to conduct routine monitoring during normal
operations; and how to define the scope of increased monitoring after known events or
contaminant detection on the ground water.  

Guidance for the decommissioning phase would be linked to the NRC’s Office of Nuclear
Regulatory Research project on monitoring to validate site conceptual models used in
demonstrating compliance with release criteria.  

Post-remediation guidance is linked to the long-term monitoring guidance being developed in
Section 17.7.3.3 of NUREG-1757 for sites released for restricted use.  

In addition, guidance on technical details such as well construction (e.g., location, screen
placement) and sample handling (e.g., filtering, preservation) will also be developed.  


