DRAFT Proposed Technical Basis
For
Prompt Remediation, Rev. 4

1. Introduction

On December 10, 2007, the Commission issued “Staff Requirements Memorandum M)

SECY-07-0177, “Proposed Rule: Decommissioning Planning (10 CFR Parts /50, 70,

and 72; RIN: 3150-AH45).” In this SRM-SECY-0177, the Commission staff to

address “remediation of residual radioactivity during the operationa

avoiding complex decommissioning challenges that can .®i

this, the Commission instructed the staff to: K

% sis, possible dose limits,

criteria for applying the dose limit§ to address this matter, or alternatives to the

the objective of

es.” To accomplish

“... engage stakeholders to develop

objective. The technical bases will be a

lude requirements for licensees to remediate

precursor to a propo -':~ i
residual radioactivnated areas and thereby minimize the creation of

legacy sites: f

ommission direction, the staff has developed this draft proposed technical

framework, the regulatory problem, the basis for the regulatory change, the alternatives
considered, backfit considerations, stakeholder interactions, and references of pertinent

documents.
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2. Existing Regulatory Framework

On November 7, 1994, the U. S. Nuclear Regulatory Commission (NRC) published a notice of
availability (59 FR 55497) of a Branch Technical Position (BTP), “When to Remediate
Inadvertent Contamination of the Terrestrial Environment”, (ML093240400). As stats®\n th

BTP, the primary actions staff expects are that the licensees implement any p

stabilization and remediation plans, as a part of the licensees' operational program, to keep the

dose impact to a level that is as low as reasonably achievable (AL ocument the

occurrence and subsequent actions, in accordance with dec

requirements.
In addressing remediation, staff expects th %ﬁntamination is in a restricted area, orin
an unrestricted area where the radionucligdes of cgnCern do not have established remediation

criteria for contaminated soil or gpgundivat

demonstrate ALARA residulll on levels, to be evaluated by NRC staff, by

nivg recordkeeping

I, the licensee will describe a process to

considering potential dos duals from exposure to the contamination.

However, this gui

e wyn ot widely implemented.
tion Rule

In 19 e NRC promulgated Subpart E to 10 CFR Part 20, called the License Termination
Rule (LTR) (62 FR 39088; July 21, 1997). This regulation establishes dose limits as the criteria
for NRC license termination. The LTR also requires applicants for NRC licenses to demonstrate

how facility design and procedures for operation will minimize contamination of the facility and
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the environment, and facilitate eventual decommissioning. In 2003, in response to Commission
direction, staff reviewed the implementation of the LTR and summarized its findings in SECY-
03-0069 “Results of the License Termination Rule Analysis”. In this review, staff identified

potential changes to the regulatory environment to minimize the potential for legacy sites'. The

NRC staff conducted a detailed review of information about the existing complex

material, especially in liquid form, have the potential fo
Experience shows that large amounts of chemical -lived radioactive contamination can

be released to the subsurface environment ramext®rded period of time from these facilities.

However, the doses from these releases(gre gengrally below the radiation dose limits for
operational facilities in 10 CFR Paft 20\that Would initiate regulatory action. Additionally, the

cost to dispose of radioactiv ri en with relatively low concentrations, can be very high

due to limited disposal cap erefore, staff identified potential changes to the regulatory

environment to mjeithize t%p tential for legacy sites and made recommendations, including

rulemaking. On endation was to strengthen certain aspects of financial assurance to

better ility of decommissioning funds, especially in case of financial duress of a

the subsurface. Upon approval by the Commission, the staff initiated the Decommissioning

Planning Rule (DPR).

"A legacy site is one at which the licensee is unable to complete decommissioning because of technical
or financial issues.
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2.2 Decommissioning Planning Rule

The staff developed the DPR to extend the minimization of contamination requirement of the

LTR to operating licensees and strengthen some financial assurance requirements.

contamination that would require remediation at the ti
release for unrestricted use criteria of § 20.1402, ltMicensees must be able to

demonstrate their knowledge of significant resid a ctivity in the subsurface, including soil

and groundwater contamination, particul@rly if theJsubsurface contamination is a significant
amount that would require remedjgtiol\dufgng decommissioning to meet the unrestricted use

criteria.

Several changes

als% de to the financial requirements. One new requirement reflects
the proposed ch ng made to the § 20.1501(a) survey requirements. If these surveys

detect . igactivity at a site at levels that would, if left uncorrected, prevent the site from

he 0.1402 criteria for unrestricted use, non-power reactor licensees must submit a
revisedgecommissioning funding plan (DFP) within one year of when the survey is complete.
Each DFP submitted for review and approval must contain a decommissioning cost estimate
(DCE) based on three cost components. Two of the cost components, a dollar amount

adequate to cover the cost of an independent contractor to perform all decommissioning
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activities, and an adequate contingency factor, are described in existing guidance. The newly
added third cost component is an estimate of the volume of onsite subsurface material
containing residual radioactivity that will require remediation to meet the decommissioning
criteria. Additionally, the DCE must be based on the cost of meeting the § 20.1402 criteria for
unrestricted use unless the licensee obtains NRC approval and demonstrates it me Il of/the

requirements of § 20.1403. Another new provision requires the licensee to id justify

@\‘w equires licensees to
\s»... d identify the extent and

concentrations of radioactive contamination. If the ysidentify contamination that would

the basis for all key assumptions underlying the DCE.

On June 17, 2011, NRC promulgated the final DPR (76 FR

conduct radiological surveys at the site, including the s

require remediation to meet criteria for rele ared for unrestricted use at the time of

license termination, the licensee is requifgd to enter’the results into records important to
decommissioning. It also requireg(liceRsegS1o estimate the cost to remediate the
contamination. The NRC pr, i entation guidance for the rule in DG-4014 and

NUREG-1757, Vol. 3, Rev.

“... make further improvements to the decommissioning planning process by

addressing remediation of residual radioactivity during the operational phase with

the objective of avoiding complex decommissioning challenges that can lead to
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legacy sites.... [and] engage stakeholders to develop a technical basis, possible
dose limits, criteria for applying the dose limits to address this matter, or

alternatives to the dose limits to address the intent of this objective.”

To respond to Commission direction, the staff developed this draft proposed technic
facilitate discussion with stakeholders in developing a technical basis docume cursor

to a proposed rule.

3. Regulatory Issue

While the DPR does require licensees to identify t %radiological contamination at the

site, it does not require any action to condu % during the operational phase of plant
life, regardless of the concentration or physical extent of the contamination. Staff experience in

the decommissioning of nearly 1

onstrates that un-remediated contamination,
especially in the subsurface e, migrate and contaminate large volumes of the
surrounding area and reso is directly results in sizeable increases in the remediation

and survey costs eet %n e termination criteria, and has the potential to result in additional

legacy sites.

N
: i alsg/suggests, but does not compel, that licensees conduct remediation sooner rather

or license termination. During the time between discovery and license termination,

the contamination has the potential to spread to significantly larger volumes of surrounding
media. The staff believes that it is important for licensees to consider the need for prompt

remediation in order to avoid future problems resulting from delayed cleanup of contaminated
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facilities (e.g., increased decommissioning costs, and dose impacts). In addition, when
licensees delay remediation until decommissioning, safety practices may be relaxed as
operating hazards decrease, key personnel relocate and management focus changes. In
addition, bankruptcy, corporate takeover, or other unforeseen changes in the company’s
financial status may complicate and perhaps further delay remediation. As a result, NR
staff has explored policy options to require licensees to promptly remediate co iation when

certain criteria are triggered.

4. Proposed Preferred Approach

4.1 General Description @
As discussed in Section 3, there are cur ntIy%regulations that require licensees to

promptly remediate radiological cghtaiingtion during operations, regardless of the volume or
contaminant concentration |

Therefore, the N

prefye approach to address this regulatory issue is a rulemaking to
require licensee tly remediate radioactive spills and leaks when concentrations
exceed old limits. NRC’s preferred approach contemplates using the NRC

valyés for soil and the U.S. Environmental Protection Agency (EPA) maximum

contandation levels (MCLs) for groundwater as the threshold limits. The preferred approach
would also include a provision allowing licensees to delay remediation when the site meets
certain conditions. To justify a delayed remediation, licensees would be required to perform

analyses such as dose assessment, risk assessment and/or cost-benefit analyses for the NRC’s
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review. The parameters that NRC anticipates to be considered in the analyses include, but are
not limited to, ALARA (as low as reasonably achievable) considerations, the cost of remediation
at the time of decommissioning, and what actions are in the best interest of the public.

Additionally, NRC will emphasize that it is prudent to perform sampling and monitoring efforts

early on and regularly after a leak or spill is discovered. w

4.2 Preferred Approach — The Required Analyses

As part of the preferred regulatory approach, the NRC staff

¢ jenfify constituent

concentration limits that, when detected, will trigger a r {=fOr licensees to conduct
analyses in order to justify delaying or not remedia leyant threshold concentrations may
differ for soil versus groundwater. For exa , ns may use NRC screening values? for
soil and EPA’s MCLs for drinking water ffir groungwater?; licensees may also perform site-

specific dose analyses.

proach, if the contamination meets the threshold
concentrations, a erefgf tfiggers an analysis to justify delayed remediation, the licensee
would perform a e apalysis, risk assessment, cost-benefit or other analyses to justify a

. The NRC staff envisions these analyses as assessing a variety of factors.

The analysis addressing the risk to human health and safety could include criteria for assessing

2 NUREG-1757 Volume 2, Appendix H

3 On October 9, 2002, the NRC and EPA entered into a Memorandum of Understanding (MOU) to establish the framework and
working relationships to be used in the radiological decommissioning and decontamination of NRC-licensed sites (ML022830208).
In the MOU, the NRC agrees to consult EPA on the appropriate approach in responding to sites with ground-water contamination in
excess of EPA’s MCLs.
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the risk associated with spills or newly identified contamination found on a site. Examples of
such criteria are listed below. The results of this analysis would identify serious situations that
could require prompt remediation, and less serious situations in which delayed remediation may

be justified.

Lower hazard sites:

e Shorter hazard duration: shorter dose persistence or shorter radionyclidahalf-life.

o Lower hazard level: calculated dose is less than an established public dose limit.

Higher hazard sites:

e Longer hazard duration: longer dose persis lofiger radionuclide half-life.

e Higher hazard level: calculated dos r r tan an established public dose limit.

A second factor that licensees wald meed\to consider would be the potential impacts on

facility operational safety b ol Ivities. The licensee would need to assess the

X

or other activities ted t&emediating subsurface contamination.

likelihood of disrupting nor

A third eensees would need to evaluate, as part of their analyses, would be

ant antity and potential effects. Depending on the facility, there could be a
spectruPprof potential contaminants in a spill or leak. The licensee would need to assess
both the overall effects and the quantity of the contaminant(s) present to determine if

prompt remediation is justified.
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A fourth factor that licensees would need to evaluate, as part of their analyses, would be
the cost of remediation. To evaluate the cost-effectiveness of prompt remediation, the
licensee could compare the cost of a future cleanup to the cost of an immediate cleanup,
with the lower value deemed to be more cost-effective. If non-routine activities are
necessary to maintain plant safety during prompt remediation, these costs should b
included in the calculation. Licensees would need to determine the cost of pr

cleanup, the cost of the future cleanup, an interest rate to represent the waighte
average cost of borrowing for the licensee, and the number of yedr e future when

the cleanup will occur.

These examples do not encompass all of the facto%f the decision to promptly
remediate contamination at a site. As the % er develops the rulemaking and
associated implementation guidance, the\factors that should be analyzed and evaluated

he NRC staff will solicit public comment

the Agreement States, and the affected licensees. Expected benefits may accrue in the

following areas:
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1) decreased risk of potential for additional legacy sites;

2) decreased risk to the public health and safety resulting from the exposure to ionizing
radiation caused by serious events or other inadvertent spread of contamination;

3) decreased risk to the health and safety of occupational workers resulting from reduced
likelihood of inadvertent exposure to ionizing radiation in areas with radioacti atepfals
spills or other contamination;

4) improved public trust and confidence; and

5) improvements in regulatory and administrative efficiency;

6) potential cost savings from early remediation and dis

Impacts of the rulemaking include possible ad@ected licensees and the NRC.

-, one-time costs to change policies and

The following expected costs may be incurr

1) implementation costs to liggns®es (e-
procedures);

2) implementation cos NRC (e.g., one-time costs to promulgate rulemaking,
develop i eng}o guidance, Standard Review Plans, and other internal
procedur

3) Osts to licensees (e.g., costs to conduct analyses when contaminant

reshplds are met); and,

4 erational costs to the NRC (e.g., costs to review analyses conducted by licensees).

The regulations would clearly delineate the licensee's responsibility to pursue timely remediation

in the event of significant leaks and spills. The rule language would define the basis for
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determining whether a leak or spill is significant. In addition, the proposed rule would place a
limit on the time permitted to remediate and place the burden of proof directly on the licensee to

demonstrate that a longer time is required for completing remediation.

The time requirements for completing remediation include the times for initiating the edigtion

process. In determining an appropriate requirement for initiating remediation, thg will

be considered: (1) the benefit in terms of reduced worker dose and reduced volyme of
decontamination wastes produced which may be realized by delayi econtamination to await
completion of subsequent decommissioning-related ac

and safely carry out remediation.

5. Alternatives to Rulemaking Considerfé@

Staff considered the followi ative to the preferred approach of requiring licensees

to justify a schedule for re I during operations:
o Require IrisgQseegg’to promptly remediate radioactive spills and leaks when certain
met. These conditions may include a threshold for the calculated dose to
e puplic associated with the contamination event, such as the restricted release level
10 CFR 20.1403. Prompt remediation is a logical extension of §§ 20.1406(c) and
20.1501(a) because the proposed assessment represents a “next step” for cases where
the contamination presents a potential radiological hazard. However, dose is a

calculated value that is a function not only of the concentration and mix of isotopes
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present, but also of the location of the receptor, the time and duration of exposure, and
the exposure pathway(s). Therefore, this alternative introduces a level of complexity that

is neither necessary nor desirable for each spill or leak.

e Issuing a regulation that will require licensees to conduct prompt remediation Spjif or

leak when concentrations exceed certain contaminant thresholds in or id a

potential legacy site. Unlike the preferred approach, this alternative, would,not provide
the licensee with the opportunity to conduct an analysis to‘justify a delayed or no
remediation. For this alternative, the NRC would conf
enhancements to one of two regulatory require

DPR:

e Section 20.1406(c), which\fequires|licensees to operate their facilities in a

ion 20.1501(a), which requires licensees to conduct surveys to determine

concentrations or quantities of residual radioactivity and potential radiological

hazards during both operations and decommissioning.

Other alternatives that staff considered and did not pursue are:
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e |ssuing site-specific license conditions following identification of contamination above
some specified volume and concentration. Staff did not pursue this alternative because
it is not directly responsive to the SRM. This approach could result in inconsistencies in

remediation actions, and it would create a regulatory burden.

e Revising DG-4014/RG-4.22 to include guidance on complying with a r to

conduct prompt remediation. Staff did not pursue this alternative becausgthe regulatory

basis for the DPR states that the new rules do not require pr

Implementation guidance cannot impose new requir
this alternative is not viable. x

pt remediation.

likensees. Therefore,

e |ssuing new guidance in the form of G. MStaff did not pursue this alternative
because NUREG documents repfgsent staff opinion and again guidance cannot impose
new requirements on licep§eeg\ TRis approach would not be fully responsive to the

intent of the SRM.
» No Actio nder %s alternative, the NRC staff would rely on existing regulations and

guidagce umgents to encourage licensees to consider prompt remediation after spills

s alternative also would not be fully responsive to the intent of the SRM.
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6. Backfit Considerations

When the draft rule language is fully developed, the staff will determine whether it would satisfy
the backfit regulations at 10 CFR 70.76, 10 CFR 72.62, and 10 CFR 76.76 for materials facilities

or 10 CFR 50.109, 10 CFR 52.39, and 10 CFR 52.63 for power reactors.

7. Stakeholder Interactions

Staff plans to conduct a Category 2 public meeting in July 2Q

range of stakeholders on the proposed approach. The \" .:: est feedback on the draft

proposed technical basis, staff’s preferred approac%e otential criteria that could be used

to compel licensee to take actions. Z&

Early public participation is a key 0 sygcegs. In addition to the general public, other

agencies, state regulators ested non-governmental organizations (NGOs). . The NRC

stakeholders may include rep ‘\ of licensee and trade organizations, Federal
@

A

staff has identified keh(yer with keen interest in the issue of prompt remediation. For

In order to solicit the stakeholders’ input to inform the NRC’s decision on how to implement the

requirements of the SRM, staff will hold a public meeting. Participants will include stakeholders
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representing the broad spectrum of interests who may be affected by the outcome of the draft
proposed technical basis. Opportunities will be provided for comments and questions from the

general public. Participants will be asked to comment specifically on the preferred approach

that the NRC has identified and propose any alternatives they believe should be included to

A Federal Register Notice will also be published to announce the ic meeting and to further

solicit comments and inputs on the draft proposed technical @
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