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Abstract

This document is a supplement to the U.S. Nuclear Regulatory Commission (NRC) document
Final Generic Environmental Impact Statement on Decommissioning of Nuclear Facilities
issued in 1988 (NUREG-0586, referred to here as the 1988 Generic Environmental Impact
Statement [GEIS]). This Supplement was prepared because of technological advances in
decommissioning operations, experience gained by licensees, and changes made to NRC
regulations since the 1988 GEIS.

This Supplement updates the information provided in the 1988 GEIS. ltis intended to be used

to evaluate environmental impacts during the decommissioning of nuclear power reactors as
residual radioactivity at the site is reduced to levels that allow for termination of the NRC

license. This Supplement addresses only the decommissioning of nuclear power reactors

licensed by the NRC. It updates the sections of the 1988 GEIS relating to pressurized water
reactors, boiling water reactors, and multiple reactor stations. It goes beyond the 1988 GEIS to
explicitly consider high-temperature gas-cooled reactors and fast breeder reactors. This |
document can be considered a stand-alone document for power reactor facilities such that |
readers should not need to refer back to the 1988 GEIS. The environmental impacts described

in this Supplement supercede those described for power reactor facilities in the 1988 GEIS. ]

The scope of this Supplement is based on the decommissioning activities performed to remove
radioactive materials from structures, systems, and components from the time that the licensee
certifies that it has permanently ceased power operations until the license is terminated. The |
scope of the document was determined through public scoping meetings and meetings with
other Federal agencies and the nuclear industry. An evaluation process was then developed to
determine environmental impacts from nuclear power reactor facilities that are being
decommissioned. The evaluation process involved determining the specific activities that occur
during reactor decommissioning and obtaining data from site visits and from licensees at
reactor facilities currently being decommissioned. The data obtained from the sites were
analyzed and then evaluated against a list of variables that defined the parameters for facilities
that are currently operating but which will one day be decommissioned. This evaluation
resulted in a range of impacts for each environmental issue that may be used for comparison
by licensees that are or will be decommissioning their facilities.
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Executive Summary

Executive Summary

t

This document is a supplement to the U.S. Nuclear Regulatory Commission (NRC) document
Final Generic Environmental Impact Statement on Decommissioning of Nuclear Facilities,
issued in 1988 (NUREG-0586, referred to hereafter as the 1988 Generic Environmental Impact
Statement [GEIS]).® As a supplement, this document considers the technological advances in
decommissioning, the experience gained by licensees, and changes made to NRC regulations
since the 1988 GEIS. The information from the 1988 GEIS that is still current and applicable to
permanently shut down and currently operating commercial nuclear power reactors is included
here. This Supplement is intended to be used to evaluate environmental impacts during the
decommissioning of nuclear power reactors as residual radioactivity at the site is reduced to
levels that allow for termination of the NRC license.

The NRC elected to supplement the GEIS:

(1) to further the purposes of the National Environmental Policy Act (NEPA)

(2) to updete the information in the GEIS —

(3) to provide add)itional information to the public on decbmn"tissioning activities

(2) to establish an envelope of environmental impacts that could be associated with
decommissioning activities.

Unlike the 1988 GEIS, which took a broad look at decommissioning of a variety of sites and
activities, this Supplement addresses only nuclear power reactors licensed by the NRC. It
updates the sections of the 1988 GEIS relating to pressurized water reactors, boiling water
reactors, and multiple reactor stations. It goes beyond the 1988 GEIS and considers the
existing permanently shut down high-temperature gas-cooled reactor and fast breeder reactgr
It does not include research and test reactors or the power reactor facilities that have been
involved in a significant accident resulting in large-scale contamination of structures, systems
and components (SSCs). It also does not include other types of fuel-cycle facilities, such as
fuel-reprocessing plants or small mixed oxide fuel-fabrication plants.

The intent of this Supplement is to consider in a comprehenswe manner all aspects related to
the radiological decommissioning of nuclear reactor facilities by lncorporattng updated
information, regulations, and analyses. Since the 1988 GEIS was written, the NRC and the
industry have gained substantially more nucleer power facility decommnssnonlng expenenc;e
Based on the number of reactors shut down and the date that they permanently ceased

(a) The GEIS is considered generic” in that it evaluates environmental impacts from decomm|ssnon|ng
activities common to a number of nuclear power facilities.
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operations, over 200 facility-years’ worth of decommissioning experience have accumulated
since the NRC published the 1988 GEIS. Currently, there are 19 commercial power reactor
facilities in the decommissioning process. This includes nine that permanently ceased
operations after the NRC published the 1988 GEIS. Since the 1988 GEIS, there are three
facilities that have completed decommissioning and terminated their licenses. There are also
new technologies and approaches applicable to decommissioning that the 1988 GEIS does not
address. The regulations for decommissioning reactors have also undergone significant
changes since the 1988 GEIS.

Scope of the Supplement

The content of this Supplement was initially defined by the scope of the 1988 GEIS and was
modified based on current decommissioning regulations, input received during four public
scoping meetings, letters and comments received during the scoping period, and meetings
between the NRC and the U.S. Environmental Protection Agency (EPA) and the Council on
Environmental Quality (CEQ). The public comments received during the scoping process that
were considered to be with the scope of the environmental review are provided in Volume 2
Appendix N. The NRC staff published for comment Supplement 1 to the GEIS in October 2001.
Public meetings in San Francisco, California, Boston Massachusetts, Chicago, lllinois and
Atlanta, Georgia were held in December, 2001 to describe the preliminary results of the NRC
environmental review, to answer questions, and to provide members of the public with
information to assist them in formatting comments on the draft Supplement. All comments
received on the draft Supplement were considered by the staff in developing the final document
and are presented in Appendices O and P.

The scope of this Supplement is based on the decommissioning activities performed to remove
radioactive materials from SSCs from the time that the licensee certifies that it has permanently
ceased power operations until the license is terminated. As a result, the activities performed
before permanent cessation of operations (except for decommissioning planning) or impacts
that are related to the decision to permanently cease operations (for example, the impact from
the loss of generation capacity) are outside the scope of this document.

The Commussion defines decommissioning as “to remove a facility or site safely from service
and reduce residual radioactivity to a level that permits (1) Release of the property for
unrestricted use and termination of the license; or (2) Release of the property under restricted
conditions and termination of the license.” The staff has included activities that are directly
related to the removal of radioactive material from the facility or that must be performed in order
to facilitate the removal of contaminated SSCs, as well as the activities and impacts related to
the removal of uncontaminated SSCs (such as the intake structure or cooling towers) that were
required for the operation of the reactor.

The decommissioning process continues until the licensee requests termination of the license
and demonstrates that radioactive material has been removed to the levels that permit
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termination of the NRC license. At that point, the NRC no longer has jurisdiction over the site
and the owner of the site is no longer subject to NRC regulations. As a result, activities
performed after license termination and the resulting impacts are outside the scope of this
Supplement. These activities may include any non-NRC required monitoring, site restoration
(grading, planting of vegetation, etc.), continued dismantlement (removal of uncontaminated
structures or those that have been radiologically decontaminated), or continued use of the site
for activities such as power production using natural gas, oil, or coal.

Any potential radiological impacts following license termination that are related to activities
performed during the decommissioning period are not considered in this Supplement. Those
impacts are covered by the Generic Environmental Impact Statement in Support of Rulemaking
on Radiological Criteria for License Termination of NRC-Licensed Nuclear Facilities
(NUREG-1496). Nonradiological impacts following license termination that are related to .
activities performed during the decommissioning period are considered in this Supplement.

Levels of Significance and Applicability of Environmental Impacts

This Supplement provides a measure of (a) the significance and severity of potential
environmental impacts and (b) the applicability of these impacts to a variety of plants both
permanently shut down and operating.” The significance of the environmental impacts is
described as either SMALL, MODERATE or LARGE. The applicability of these impacts to a
variety of plants is categorized as either generic or site-specific.

Levels of Significance: For decommissioning, the staff is using a standard of significance
derived from the CEQ terminology for “significantly” (40 CFR 1508.27, which considers
“context” and “intensity”). The NRC has deflned three significance levels: SMALL,
MODERATE, and LARGE.

SMALL - Environmental impacts 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 in this Supplement, the NRC has concluded that those
impacts that do not exceed permissible Ievels in the Commission’s regulations are
consndered small. -

MODERATE Environmental impacts are suffncnent to alter not:ceably but not to destabnhze
important attributes of the resource.

LARGE - Environmental impacts are clearly nbticeable and are sufficient to destabilize
important attributes of the resource.
The discussion of each environmental issue in this Supplement includes an explanation of how
the significance level was determined. In determining the significance level, the NRC staff
assumed that ongoing mitigation measures would continue (including those mitigation
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measures implemented during plant construction and/or operation) during decommissioning, as
appropriate. Benefits of additional mitigation measures during or after decommissioning are not
considered in determining significance levels.

Applicability: In addition to determining the significance of environmental impacts, this
Supplement includes a determination of whether the analysis of the environmental issues could
be applied to all plants, and whether additional mitigation measures would be warranted. An
environmental issue may be assigned to one of two categories:

» Generic - For each environmental issue, the analysis reported in this Supplement shows
the following:

(1) Environmental impacts associated with the issue have been determined to apply
either to all plants, or for some issues to plants of a specific size, specific location or
having a specific type of cooling system or site charactenstics, and

(2) A single significance level (i.e., SMALL, MODERATE, or LARGE) has been assigned
to the impacts, and

(3) Mitigation of adverse impacts associated with the issue has been considered in the
analysis, and it has been determined that additional plant-specific mitigation
measures are likely not to be sufficiently beneficial to warrant implementation.

| + Site-specific - For each environmental issue that was determined to be site-specific, the
analysis reported in this Supplement has shown that one or more of the generic criteria

| was not met. Therefore, additional plant-specific review is required. An example of a site-

| specific issue 1s threatened and endangered species.

Use and Development of this Supplement

This Supplement can be used by the public to understand the decommissioning process, the

| activities performed during decommissioning, and the potential environmental impacts resulting
from these activities. It identifies activities that can be bounded by a generic evaluation.
Licensees can rely on the information in this Supplement as a basis for meeting the require-
ments in 10 CFR 50.82(a)(6)(ii). This requirement states that the licensee must not perform
any decommissioning activity that causes any significant environmental impact not previously
reviewed. The NRC staff will also rely on this Supplement as a basis for determining if antici-
pated decommissioning impacts require an additional review.

The staff first created an initial list of environmental issues and activities that this Supplement
should address. The initial list of environmental issues was developed from issues (such as air
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quality, aquatic ecology, and radiological impacts) identified in the 1988 GEIS and in the list
specified in 10 CFR Part 51, Subpart A, Appendix B, for license renewal. This list was used
because it represents the potential impacts associated with nuclear power facilities. The initial
list of decommissioning activities was modified based on experience, public participation in the
scoping process, site visits to six facilities currently being decommissioned, and meetings with
EPA and CEQ.- After compiling the issue and activity lists, the staff assessed which activities
might have environmental impacts for each of the issues. The next step was to identify the
variables that might affect the decommissioning impact for a specific issue and activity. For
example, the proximity of the plant to a barge slip or railroad might affect the licensee’s decision
to remove the steam generator or other large components intact and ship them to a waste site.
If the barge slip needs additional dredging, or an additional railroad line needs to be installed,
then the environmental impacts may change.

The analyses in this Supplement include data from both operating and decommissioning
facilities in order to appropriately span the range of impacts that could be expected. Data from
decommissioning facilities was used to determine whether the potential impacts from
decommissioning activities for the various issues are generic or site-specific. Data from
operating facilities were used to ensure that this Supplement will be valid for all commercial
nuclear power reactors.

Alternatives

The alternative to the action of decommissioning is not to decommission the facility. The option
to restart the reactor is not considered to be an alternative to decommissioning because the
decision to permanently cease operation prevents the licensee from operating the reactor
without a significant safety and environmental review by the NRC staff. .

The alternative to decommissioning at the end of the licensing period is a "no action"
alternative, implying that a licensee would simply .abandon or leave a facility after ceasing
operations. NRC regulations do not allow the option of not decommissioning. Once the facility
permanently ceases operation, if the licensee does not conduct decommissioning activities to
an extent that meets the license termination criteria in 10 CFR Part 20, Subpart E; then the
license will not be terminated (although the licensee will not be authorized to operate the "

- reactor). The licensee will be required to comply with the necessary requirements for the ,
operating license. As a result, the environmental impacts for maintaining the nuclear reactor -
facility will be considered to be in the bounds of the appropriate, previously issued
Environmental Impact Statements. Under NRC regulations, the original operating license for a
nuclear power plant is issued for up to 40 years. The license may be renewed for periods of up
to 20 years if NRC requirements are met. However, at the end of the licensing period (whether

-it has been extended or not), the regulations require that the facility be decommissioned.
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Conclusions

Table ES-1 presents each evaluated environmental issue and identifies whether the issue is
considered generic or site-specific. If the issue is considered generic, then it is assigned a
significance level of either SMALL, MODERATE or LARGE. Of the environmental issues
assessed, most of the impacts are generic and SMALL for all plants regardless of the activities
and identified variables (see Appendix E for a list of the variables). The two issues determined
to be site-specific are threatened and endangered species and environmental justice. Four
issues are considered to be conditionally site-specific.

« land use involving offsite areas to support decommissioning activities
« aquatic ecology for activities beyond the operational area
« terrestrial ecology for activities beyond the operational area

« cultural and historic resources for activities beyond the operational area with no current
cultural and historic resource survey.

The operational area is defined as the portion of the plant site where most or all of the site
activities occur, such as reactor operation, materials and equipment storage, parking,
substation operation, facility service, and maintenance. This includes areas within the protected
area fences, the intake, discharge, cooling, and associated structures as well as surrounding
paved, graveled, maintained landscape, or other maintained areas.

Licensees undergoing or planning decommissioning of a commercial nuclear power reactor can
use this Supplement in support of their evaluation of the environmental consequences from
decommissioning. The impacts identified in this Supplement are designed to span the range of
impacts from all plants that are currently permanently shut down as well as the plants that are
currently operating, including the plants that have or may renew their licenses beyond the
original 40-year license; a renewed license can be issued for a period not to exceed 20 years
beyond the expiration of the operating license. When planning a specific decommissioning
activity, licensees that fall within the bounds of the impacts, as described in Chapter 4, may
proceed with the activity with no further analysis. However, if the planned activity could result in
environmental impacts greater than those predicted by this supplement, then the activity cannot
be performed until the licensee performs a site-specific analysis of the activity. Depending on
the results of the site-specific evaluation, the staff may determine that it is appropriate to
consult with another agency (such as the U.S. Fish and Wildlife Service or a State Historic
Preservation Office). If the activity would result in an impact that is outside the bounds of the
GEIS or other environmental assessments, the licensee would be required to submit a license-
amendment request.
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Table ES-1. Summary of the Environmental impacts from Decommissioning
Nuclear Power Facilities

Issue Generic Impact

Onsite/Offsite Land Use

- Onsite land use activities Yes SMALL

- Offsite land use activities No Site-specific
Water Use Yes SMALL
Water Quality

- Surface water Yes SMALL

- Groundwater Yes SMALL
Air Quality Yes SMALL
Aquatic Ecology

- Activities within the operational area Yes SMALL

- Activities beyond the operational area No Site-specific
Terrestrial Ecology

- Activities within the operational area Yes SMALL

- Activities beyond the operational area No Site-specific
Threatened and Endangered Species No Site-specific
Radiological

- Activities resulting in occupational dose to workers Yes SMALL

- Activities resulting in dose to the public Yes SMALL
Radiological Accidents Yes SMALL
Occupational Issues Yes SMALL
Cost NA® NA
Socioeconomic Yes SMALL
Environmental Justice No Site-specific
Cultural and Historic Resource Impacts

- Activities within the operational areas Yes SMALL

- Activities beyond the operational areas No Site-specific
Aesthetics Yes SMALL
Noise Yes SMALL
Transportation Yes SMALL
Irretrievable Resources Yes SMALL

(a)A decommissioning cost assessment is not a specific National Environmental Policy Act (NEPA) requirement.
However, an accurate decommissioning cost estimate is necessary for a safe and timely plant decommissioning.
Therefore, this Supplement includes a decommissioning cost evaluation, but the cost is not evaluated using the
environmental significance levels nor identified as a generic or site-specific issue.
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