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Environmental Impacts of Postulated Accidents

¢ SMA 62 — Provide a hard-wired connection to a safety injection (SI) pump from the
alternate safe shutdown system (ASSS) power supply. This modification would reduce
the CDF from events that involve loss of power from the 480V vital buses.

¢ SAMA 65 — Upgrade the alternate safe shutdown system to allow timely restoration of
reactor coolant pump seal injection and cooling from events that cause loss of power
from the 480-V ac vital buses.

The potentially cost-beneficial SAMAs for IP3 include the following:

o SAMA 7 — Create a reactor cavity flooding system. This modification would enhance
core debris cooling and reduce the frequency of containment failure due to core-
concrete interaction.

s SAMA 18 — Route the discharge from the main steam safety valves through a structure
where a water spray would condense the steam and remove fission products.

s SAMA 19 — Install additional pressure or leak monitoring instrumentation to reduce the
frequency of interfacing system loss of coolant accidents.

¢ SAMA 30 — Provide a portable diesel-driven battery charger to improve dc power
reliability. A safety-related disconnect would be used to change a selected battery. This
modification would enhance the long-term operation of the turbine-driven AFW pump on
battery depletion.

s SAMA 52 — Proceduralize opening the city water supply valve for alternative AFW
system pump suction to enhance the availability of the AFW system.

o SAMA 53 — Install an excess flow valve to reduce the risk associated with hydrogen
explosions inside the turbine building or primary auxiliary building.

o SAMA 55—Provide the capability of powering one safety injection pump or RHR pump
using the Appendix R diesel (MCC 312A) to enhance reactor cooling system injection
capability during events that cause loss of power from the 480-V ac vital buses.

o SAMA 61 — Upgrade the alternate safe-shutdown system to allow timely restoration of
reactor coolant pump seal injection and cooling from events that cause loss of power
from the 480-V ac vital buses.

s SAMA 62 — Install a flood alarm in the 480-V ac switchgear room to mitigate the
occurrence of internal floods inside the 480-V ac switchgear room.

In response to an NRC staff inquiry regarding estimated benefits for certain SAMAs and lower
cost alternatives, Entergy identified one additional potentially cost-beneficial SAMA (regarding a
dedicated main steam safety valve gagging device for SGTR events in both units; this was
unnumbered for each unit because the applicant did not initially identify them) (Entergy 2008b);
and Entergy determined that one SAMA that was previously identified as potentially cost
beneficial was no longer cost beneficial based on correction of an error in the ER (IP3 SAMA
30) (Entergy 2008a, Entergy 2009).

Based on its review of Entergy’s SAMA analysis, as revised, the staff concludes that, with the
exception of the potentially cost-beneficial SAMAs discussed above, the costs of the SAMAs
evaluated would be higher than their associated benefits.
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5.2.6 Conclusions

The NRC staff reviewed Entergy’s analysis, as revised, and concludes that the methods used,
and the implementation of those methods, were sound. The treatment of SAMA benefits and
costs support the general conclusion that the SAMA evaluations performed by Entergy are
reasonable and sufficient for the license renewal submittal. Although the treatment of SAMAs
for external events was somewhat limited, the likelihood of there being cost-beneficial
enhancements in this area was minimized by improvements that have been realized as a result
of the IPEEE process and inclusion of a multiplier to account for external events.

Based on its review of the SAMA analysis, as revised, the staff concurs with Entergy’s
identification of areas in which risk can be further reduced in a cost-beneficial manner through
the implementation of all or a subset of potentially cost-beneficial SAMAs. Given the potential
for cost-beneficial risk reduction, the staff considers that further evaluation of these SAMAs by
Entergy is appropriate. However, none of the potentially cost-beneficial SAMAS relate to |
adequately managing the effects of aging during the period of extended operation. Therefore,
they need not be implemented as part of IP2 and IP3 license renewal pursuant to

10 CFR Part 54.

In a decision issued on June 30, 2010, the Atomic Safety and Licensing Board (“Board”)
admitted two contentions for litigation, which had been filed by the State of New York in the
Indian Point Units 2 and 3 license renewal adjudicatory proceeding. Entergy Nuclear
Operations, Inc. (Indian Point Nuclear Generating Units 2 and 3), LBP-10-13, 71 NRC __
(2010). These contentions generally assert that the NRC staff must reach a final determination
of the cost-beneficial SAMAs, from the slate of SAMAs that have been found to be potentially
cost-beneficial, and that (a) the cost-beneficial SAMAs must be imposed as a “backfit” on the
plants’ current licensing basis (“CLB”), as a condition for license renewal, or (b) the staff must
provide a sufficient explanation for not imposing such a license renewal condition. In this
regard, the NRC staff has provided a detailed discussion of SAMA costs and benefits in this
SEIS, which satisfies the NRC’s obligation, under NEPA and related case law, to consider
SAMAs in a license renewal proceeding such as the IP2 and IP3 proceeding. Indeed, as the
Board found, while NEPA requires consideration of environmental impacts and alternatives, it
does not require that SAMASs be imposed to redress environmental impacts. LBP-10-13, slip
op. at 29.

Moreover, the NRC staff has determined that none of the potentially cost-beneficial SAMAs are
related to the license renewal requirements in 10 CFR Part 54 (i.e., managing the effects of
aging) (SEIS § 5.2.6). Under the NRC’s regulatory system, any potentially cost-beneficial
SAMAs that do not relate to 10 CFR Part 54 requirements would be considered, to the extent
necessary or appropriate, under the agency’s oversight of a facility’s current operating license in
accordance with 10 CFR Part 50 requirements, inasmuch as such matters would pertain not just
to the period of extended operation but to operations under the current operating license term
as well. Thus, there is no regulatory basis to suggest that potentially cost-beneficial SAMAs that
are unrelated to Part 54 requirements must be imposed as a backfit to the CLB, as a condition
for license renewal.

Finally, the NRC staff notes that SAMAs, by definition, pertain to severe accidents —i.e., those
accidents whose consequences could be severe, but whose probability of occurrence is so low
that they may be excluded from the spectrum of design basis accidents (‘DBAs) that have been
postulated for a plant (see GEIS §§ 5.3.2, 5.3.3, 5.4); this is consistent with the conclusions
reached in § 5.2.2 of this SEIS concerning severe accidents at IP2 and IP3. The Commission
has previously concluded, as a generic matter, that the probability-weighted radiological
consequences of severe accidents are SMALL. GEIS § 5.5.2; 10 CFR Part 51, App. B, Table B
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1. As stated in §§ 5.1.1 and 5.1.2 above, no significant new information has been identified that
would remove IP2 and IP3 from these generic determinations. Thus, there is no regulatory
basis to impose any of the potentially cost-beneficial SAMAs as a condition for license renewal
of IP2 and IP3 — even if those potentially cost-beneficial SAMAs are “finally” found to be cost-
beneficial.
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6.0 ENVIRONMENTAL IMPACTS OF THE URANIUM FUEL
CYCLE, SOLID WASTE MANAGEMENT, AND GREENHOUSE
GAS EMISSIONS

Environmental issues associated with the uranium fuel cycle and solid waste management are
discussed in NUREG-1437, Volumes 1 and 2, “Generic Environmental Impact Statement for
License Renewal of Nuclear Plants” (hereafter referred to as the GEIS) (NRC 1996, 1999.)("
The GEIS includes a determination of whether the analysis of the environmental issue could be
applied to all plants and whether additional mitigation measures would be warranted. Issues
are then assigned a Category 1 or a Category 2 designation. As set forth in the GEIS,
Category 1 issues are those that meet all of the following criteria:

@) The environmental impacts associated with the issue have been determined to apply
either to all plants or, for some issues, to plants having a specific type of cooling system
or other specified plant or site characteristics.

2 A single significance level (i.e., SMALL, MODERATE, or LARGE) has been assigned to
the impacts (except for collective offsite radiological impacts from the fuel cycle and from
high-level waste and spent fuel disposal).

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.

For issues that meet the three Category 1 criteria, no additional plant-specific analysis is
required unless new and significant information is identified.

Category 2 issues are those that do not meet one or more of the criteria for Category 1;
therefore, additional plant-specific review of these issues is required.

This chapter addresses the issues that are related to the uranium fuel cycle and solid waste
management that are listed in Table B-1 of Appendix B to Subpart A, “Environmental Effect of
Renewing the Operating License of a Nuclear Power Plant,” of Title 10, Part 51, “Environmental
Protection Regulations for Domestic Licensing and Related Regulatory Functions,” of the Code
of Federal Regulations (10 CFR Part 51) and are applicable to the Indian Point Nuclear
Generating Unit Nos. 2 and 3 (IP2 and IP3). The generic potential radiological and
nonradiological environmental impacts of the uranium fuel cycle and transportation of nuclear
fuel and wastes are described in detail in the GEIS based, in part, on the generic impacts
provided in 10 CFR 51.51(b), Table S-3, “Table of Uranium Fuel Cycle Environmental Data,”
and 10 CFR 51.52(c), Table S-4, “Environmental Impact of Transportation of Fuel and Waste to
and from One Light-Water-Cooled Nuclear Power Reactor.” The U.S. Nuclear Regulatory
Commission (NRC) staff also addresses the impacts from radon-222 and technetium-99 in the
GEIS.

6.1 The Uranium Fuel Cycle

M The GEIS was originally issued in 1996. Addendum 1 to the GEIS was issued in 1999. Hereafter, all
references to the GEIS include the GEIS and its Addendum 1.
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Environmental Impacts of the Uranium Fuel Cycle and Solid Waste Management

Category 1 issues in 10 CFR Part 51, Subpart A, Appendix B, Table B-1, that are applicable to
IP2 and IP3 from the uranium fuel cycle and solid waste management are listed in Table 6-1.

Table 6-1. Category 1 Issues Applicable to the Uranium Fuel Cycle and Solid Waste
Management during the Renewal Term

ISSUE—10 CFR Part 51, Subpart A, Appendix B, Table B-1 GEIS Section
URANIUM FUEL CYCLE AND WASTE MANAGEMENT

Offsite radiological impacts (individual effects from other than the 6.1;6.2.1;6.2.2.1;6.2.2.3;

disposal of spent fuel and high-level waste) 6.2.3;6.2.4;6.6

Offsite radiological impacts (collective effects) 6.1;6.22.1;6.2.3;6.24;6.6

Offsite radiological impacts (spent fuel and high-level waste disposal) 6.1;6.2.21;6.2.2.2;6.2.3;
6.2.4;,6.6

Nonradiological impacts of the uranium fuel cycle 6.1;6.226;6.2.2.7;6.2.2.8;
6.2.2.9;6.2.3,6.2.4,6.6

Low-level waste storage and disposal 6.1;6.2.22:64.2;6.4.3;
6.4.4

Mixed waste storage and disposal 6.1;6.4.5;6.6

Onsite spent fuel 6.1;6.4.6;6.6

Nonradiological waste 6.1;6.5;6.6

Transportation 6.1; 6.3, Addendum 1; 6.6

Entergy Nuclear Operations, Inc. (Entergy), stated in the IP2 and IP3 environmental report (ER)
(Entergy 2007) that it is not aware of any new and significant information associated with the
renewal of the IP2 and IP3 operating licenses, though it did identify leaks to ground water as a
potential new issue. The NRC staff addressed this issue in Sections 2.2.7, 4.3, and 4.5 of this
supplemental environmental impact statement (SEIS). In Section 4.5, the NRC staff concludes
that the abnormal liquid releases (leaks) discussed by Entergy in its ER, while new information,
are within the NRC’s radiation safety standards contained in 10 CFR Part 20 and are not
considered to have a significant impact on plant workers, the public, or the environment (i.e.,
while the information related to spent fuel pool leakage is new, it is not significant). The NRC
staff has not identified any new and significant information during its independent review of the
IP2 and IP3 ER (Entergy 2007), the site audit, the scoping process, or evaluation of other
available information. Therefore, the NRC staff concludes that there are no impacts related to
these issues beyond those discussed in the GEIS. For these issues, the NRC staff concluded
in the GEIS that the impacts are SMALL (except for the collective offsite radiological impacts
from the fuel cycle and from high-level waste and spent fuel disposal, as discussed below) and
that additional plant-specific mitigation measures are not likely to be sufficiently beneficial to be
warranted.

A brief description of the NRC staff's review and the GEIS conclusions, as codified in Table B-1
of 10 CFR Part 51, for each of these issues follows:
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Environmental Impacts of the Uranium Fuel Cycle and Solid Waste Management

o Off-site radiological impacts (individual effects from other than the disposal of spent fuel
and high-level waste). Based on information in the GEIS, the Commission found the
following:

Off-site impacts of the uranium fuel cycle have been considered by the
Commission in Table S-3 of this part (10 CFR 51.51(b)). Based on information in
the GEIS, impacts on individuals from radioactive gaseous and liquid releases
including radon-222 and technetium-99 are small.

The NRC staff has not identified any new and significant information during its independent
review of the IP2 and IP3 ER, the site audit, the scoping process, or evaluation of other
available information. Therefore, the NRC staff concludes that there are no offsite radiological
impacts (individual effects) of the uranium fuel cycle during the renewal term beyond those
discussed in the GEIS.

o Off-site radiological impacts (collective effects). Based on information in the GEIS, the
Commission found the following:

The 100 year environmental dose commitment to the United States (U.S.)
population from the fuel cycle, high level waste and spent fuel disposal excepted,
is calculated to be about 14,800 person rem, or 12 cancer fatalities, for each
additional 20-year power reactor operating term. Much of this, especially the
contribution of radon releases from mines and tailing piles, consists of tiny doses
summed over large populations. This same dose calculation can theoretically be
extended to include many tiny doses over additional thousands of years as well
as doses outside the U.S. The result of such a calculation would be thousands
of cancer fatalities from the fuel cycle, but this result assumes that even tiny
doses have some statistical adverse health effect which will not ever be mitigated
(for example no cancer cure in the next one thousand years), and that these
doses projected over thousands of years are meaningful. However, these
assumptions are questionable. |n particular, science cannot rule out the
possibility that there will be no cancer fatalities from these tiny doses. For
perspective, the doses are very small fractions of regulatory limits and even
smaller fractions of natural background exposure to the same populations.

Nevertheless, despite all of the uncertainty, some judgement as to the National
Environmental Policy Act of 1969, as amended (NEPA) implications of these
matters should be made and it makes no sense to repeat the same judgement in
every case. Even taking the uncertainties into account, the Commission
concludes that these impacts are acceptable in that these impacts would not be
sufficiently large to require the NEPA conclusion, for any plant, that the option of
extended operation under 10 CFR Part 54 should be eliminated. Accordingly,
while the Commission has not assigned a single level of significance for the
collective effects of the fuel cycle, this issue is considered Category 1.

December 2010 6-3 NUREG-1437, Supplement 38

OAGI0001367A 00313



0 NO OO~ OWON-~

NNDMNMNMMNMNNAA A A Ay
PR WON_2O0OCO0WO~NOODOPRA~WN-OOO

A DA WWOWWWWWWWWNDNDNDDN
N=20QOoOoO~NOODOAORARWON_20OCONO

Environmental Impacts of the Uranium Fuel Cycle and Solid Waste Management

The NRC staff has not identified any new and significant information during its independent
review of the IP2 and IP3 ER, the NRC staff’s site visit, the scoping process, or its evaluation of
other available information. Therefore, the NRC staff concludes that there are no offsite
radiological impacts (collective effects) from the uranium fuel cycle during the renewal term
beyond those discussed in the GEIS.

o Offsite radiological impacts (spent fuel and high-level waste disposal). Based on
information in the GEIS, the Commission found the following:

For the high-level waste (HLW) and spent fuel disposal component of the fuel
cycle, there are no current regulatory limits for off-site releases of radionuclides
for the current candidate repository site. However, if we assume that limits are
developed along the lines of the 1995 National Academy of Sciences (NAS)
report, “Technical Bases for Yucca Mountain Standards” (NAS 1995), and that in
accordance with the Commission’s Waste Confidence Decision, 10 CFR 51.23, a
repository can and likely will be developed at some site which will comply with
such limits, peak doses to virtually all individuals will be 100 millirem (mrem)
(Tmillisevert [mSv]) per year or less. However, while the Commission has
reasonable confidence that these assumptions will prove correct, there is
considerable uncertainty since the limits are yet to be developed, no repository
application has been completed or reviewed, and uncertainty is inherent in the
models used to evaluate possible pathways to the human environment. The
NAS report indicated that 100 mrem per year should be considered as a starting
point for limits for individual doses, but notes that some measure of consensus
exists among national and international bodies that the limits should be a fraction
of the 100 mrem (1 mSv) per year. The lifetime individual risk from 100 mrem
annual dose limit is about 3x107.

Estimating cumulative doses to populations over thousands of years is more
problematic. The likelihood and consequences of events that could seriously
compromise the integrity of a deep geologic repository were evaluated by the
U.S. Department of Energy (DOE) in the “Final Environmental Impact Statement:
Management of Commercially Generated Radioactive Waste,” October 1980
(DOE 1980). The evaluation estimated the 70-year whole-body dose
commitment to the maximum individual and to the regional population resulting
from several modes of breaching a reference repository in the year of closure,
after 1,000 years, after 100,000 years, and after 100,000,000 years.
Subsequently, the NRC and other federal agencies have expended considerable
effort to develop models for the design and for the licensing of a high level waste
repository, especially for the candidate repository at Yucca Mountain. More
meaningful estimates of doses to population may be possible in the future as
more is understood about the performance of the proposed Yucca Mountain
repository. Such estimates would involve very great uncertainty, especially with
respect to cumulative population doses over thousands of years. The standard
proposed by the NAS is a limit on maximum individual dose. The relationship of
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potential new regulatory requirements, based on the NAS report, and cumulative
population impacts has not been determined, although the report articulates the
view that protection of individuals will adequately protect the population for a
repository at Yucca Mountain. However, EPA’s generic repository standards in
40 CFR Part 191 generally provide an indication of the order of magnitude of
cumulative risk to population that could result from the licensing of a Yucca
Mountain repository, assuming the ultimate standards will be within the range of
standards now under consideration. The standards in 40 CFR Part 191 protect
the population by imposing “containment requirements” that limit the cumulative
amount of radioactive material released over 10,000 years. Reporting
performance standards that will be required by EPA are expected to result in
releases and associated health consequences in the range between 10 and 100
premature cancer deaths with an upper limit of 1,000 premature cancer deaths
world-wide for a 100,000 metric ton (MT) repository.

Nevertheless, despite all of the uncertainty, some judgement as to the regulatory
NEPA implications of these matters should be made and it makes no sense to
repeat the same judgement in every case. Even taking the uncertainties into
account, the Commission concludes that these impacts are acceptable in that
these impacts would not be sufficiently large to require the NEPA conclusion, for
any plant, that the option of extended operation under 10 CFR Part 54 should be
eliminated. Accordingly, while the Commission has not assigned a single level of
significance for the impacts of spent fuel and high level waste disposal, this issue
is considered Category 1.

On February 15, 2002, based on a recommendation by the Secretary of the DOE, the President
recommended the Yucca Mountain site for the development of a repository for the geologic
disposal of spent nuclear fuel and HLW. The U.S. Congress approved this recommendation on
July 9, 2002, in Joint Resolution 87, which designated Yucca Mountain as the repository for
spent nuclear waste. On July 23, 2002, the President signed Joint Resolution 87 into law;
Public Law 107-200, 116 Stat. 735 designates Yucca Mountain as the repository for spent
nuclear waste. The staff notes that, on March 3, 2010, the U.S. Department of Energy (DOE)
submitted a motion to the Atomic Safety and Licensing Board to withdraw with prejudice its
application for a permanent geologic repository at Yucca Mountain, NV. The NRC is currently
considering DOE’s request. Nevertheless, the NRC has evaluated the safety and
environmental effects of spent fuel storage and, as set forth in 10 CFR 51.23, “Temporary
Storage of Spent Fuel after Cessation of Reactor Operation—Generic Determination of No
Significant Impact” (known as the Waste Confidence Rule).

The Commission has made a generic determination that, if necessary, spent fuel
generated in any reactor can be stored safely and without significant
environmental impacts for at least 30 years beyond the licensed life for operation
(which may include the term of a revised or renewed license) of that reactor at its
spent fuel storage basin or at either onsite or offsite independent spent fuel
storage installations. Further, the Commission believes there is reasonable
assurance that at least one mined geologic repository will be available within the
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first quarter of the twenty-first century, and sufficient repository capacity will be
available within 30 years beyond the licensed life for operation of any reactor to
dispose of the commercial high-level waste and spent fuel originating in such
reactor and generated up to that time.

That rule is the subject of an ongoing rulemaking proceeding, as discussed in “Waste
Confidence Decision Update,” 73 F.R. 59551 (Oct. 9, 2008).

In 10 CFR Part 51, “Environmental Protection Regulations for Domestic Licensing and Related
Regulatory Functions,” onsite spent fuel storage is classified as a Category 1 issue that applies
to all nuclear power reactors. While the Commission did not assign a single level of significance
(i.e., SMALL, MODERATE, or LARGE) in Table B-1 of Appendix B to Subpart A, “Environmental
Effect of Renewing the Operating License of a Nuclear Power Plant,” of 10 CFR Part 51 for the
impacts associated with spent fuel and HLW disposal, it did conclude that the impacts are
acceptable in that these impacts would not be sufficiently large to require the NEPA conclusion
that for any plant, the option of extended operation under 10 CFR Part 54, “Requirements for
Renewal of Operating Licenses for Nuclear Power Plants,” should be eliminated.

The GEIS for license renewal (NUREG-1437) evaluated a variety of spent fuel and waste
storage scenarios, including onsite storage of these materials for up to 30 years following
expiration of the operating license, transfer of these materials to a different plant, and transfer of
these materials to an ISFSI. During dry cask storage and transportation, spent nuclear fuel
must be “encased” in NRC-approved casks. An NRC-approved cask is one that has undergone
a technical review of its safety aspects and been found to meet all of the NRC’s requirements,
as specified in 10 CFR Part 72, “Licensing Requirements for the Independent Storage of Spent
Nuclear Fuel, High-Level Radioactive Waste, and Reactor-Related Greater Than Class C
Waste” (for storage casks), and 10 CFR Part 71, “Packaging and Transportation of Radioactive
Material” (for transportation casks). For each potential scenario involving spent fuel, the GEIS
determined that existing regulatory requirements, operating practices, and radiological
monitoring programs were sufficient to ensure that impacts resulting from spent fuel and waste
storage practices during the term of a renewed operating license would be small.

The NRC staff has not identified any new and significant information during its independent
review of the IP2 and IP3 ER, the site audit, the scoping process, or evaluation of other
available information. Therefore, the NRC staff concludes that there are no offsite radiological
impacts related to spent fuel and high-level waste disposal during the renewal term beyond
those discussed in the GEIS.

¢ Nonradiological impacts of the uranium fuel cycle. Based on information in the GEIS,
the Commission found the following:

The nonradiological impacts of the uranium fuel cycle resulting from the renewal
of an operating license for any plant are found to be small.

The NRC staff has not identified any new and significant information during its independent
review of the IP2 and IP3 ER, the NRC staff’s site visit, the scoping process, or its evaluation of
other available information pertaining to the IP2 and IP3 license renewal application. Therefore,
the NRC staff concludes that there are no nonradiological impacts of the uranium fuel cycle
during the renewal term beyond those discussed in the GEIS.

NUREG-1437, Supplement 38 6-6 December 2010

OAGI0001367A 00316



O~NOO OB W N~

A A A A
WN 2O

G G G,
o0 ~NO O A~

N =
o ©

WNDNNNNNDNNDNDN
O OO ~NO O WN--

WWWWww
AR OON-=

W W
~N O

AW W
O O

Environmental Impacts of the Uranium Fuel Cycle and Solid Waste Management

e Low-level waste storage and disposal. Based on information in the GEIS, the
Commission found the following:

The comprehensive regulatory controls that are in place and the low public doses
being achieved at reactors ensure that the radiological impacts to the
environment will remain small during the term of a renewed license. The
maximum additional on-site land that may be required for low-level waste storage
during the term of a renewed license and associated impacts will be small.
Nonradiological impacts on air and water will be negligible. The radiological and
nonradiological environmental impacts of long-term disposal of low-level waste
from any individual plant at licensed sites are small. In addition, the Commission
concludes that there is reasonable assurance that sufficient low-level waste
disposal capacity will be made available when needed for facilities to be
decommissioned consistent with NRC decommissioning requirements.

The NRC staff has not identified any new and significant information during its independent
review of the IP2 and IP3 ER, the site audit, the scoping process, or evaluation of other
available information. Therefore, the NRC staff concludes that there are no impacts of low-level
waste storage and disposal associated with the renewal term beyond those discussed in the
GEIS.

o Mixed waste storage and disposal. Based on information in the GEIS, the Commission
found the following:

The comprehensive regulatory controls and the facilities and procedures that are
in place ensure proper handling and storage, as well as negligible doses and
exposure to toxic materials for the public and the environment at all plants.
License renewal will not increase the small, continuing risk to human health and
the environment posed by mixed waste at all plants. The radiological and
nonradiological environmental impacts of long-term disposal of mixed waste from
any individual plant at licensed sites are small. In addition, the Commission
concludes that there is reasonable assurance that sufficient mixed waste
disposal capacity will be made available when needed for facilities to be
decommissioned consistent with NRC decommissioning requirements.

The NRC staff has not identified any new and significant information during its independent
review of the IP2 and IP3 ER, the site audit, the scoping process, or evaluation of other
available information. Therefore, the NRC staff concludes that there are no impacts of mixed
waste storage and disposal associated with the renewal term beyond those discussed in the
GEIS.

e Onsite spent fuel. Based on information in the GEIS, the Commission found the
following:

The expected increase in the volume of spent fuel from an additional 20 years of
operation can be safely accommodated on site with small environmental effects
through dry or pool storage at all plants if a permanent repository or monitored
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retrievable storage is not available.

The NRC staff has not identified any new and significant information during its independent
review of the IP2 and IP3 ER, the site audit, the scoping process, or evaluation of other
available information. Therefore, the NRC staff concludes that there are no impacts of onsite
spent fuel associated with license renewal beyond those discussed in the GEIS.

¢ Nonradiological waste. Based on information in the GEIS, the Commission found the
following:

No changes to generating systems are anticipated for license renewal. Facilities
and procedures are in place to ensure continued proper handling and disposal at
all plants.

The NRC staff has not identified any new and significant information during its independent
review of the IP2 and IP3 ER, the site, the scoping process, or evaluation of other available
information. Therefore, the NRC staff concludes that there are no nonradiological waste
impacts during the renewal term beyond those discussed in the GEIS.

¢ Transportation. Based on information contained in the GEIS, the Commission found the
following:

The impacts of transporting spent fuel enriched up to 5 percent uranium-235 with
average burnup for the peak rod to current levels approved by NRC up to 62,000
megawatt-days per metric ton of uranium (MWd/MTU) and the cumulative
impacts of transporting high-level waste to a single repository, such as Yucca
Mountain, Nevada are found to be consistent with the impact values contained in
10 CFR 51.52(c), Summary Table S-4—Environmental Impact of Transportation
of Fuel and Waste to and from One Light-Water-Cooled Nuclear Power Reactor.
If fuel enrichment or burnup conditions are not met, the applicant must submit an
assessment of the implications for the environmental impact values reported in
10 CFR 51.52.

IP2 and IP3 meet the fuel-enrichment and burnup conditions set forth in Addendum 1 to the
GEIS. The NRC staff has not identified any new and significant information during its
independent review of the IP2 and IP3 ER, the site audit, the scoping process, or evaluation of
other available information. Therefore, the NRC staff concludes that there are no impacts of
transportation associated with license renewal beyond those discussed in the GEIS.

There are no Category 2 issues for the uranium fuel cycle and solid waste management.

6.2 Greenhouse Gas Emissions

6.2.1 Introduction

The NRC staff received many comments during the scoping period from individuals and groups
regarding the impact of the proposed relicensing of IP2 and IP3 on the release of carbon dioxide
(CO,) and other greenhouse gas (GHG) emissions relative to potential alternative energy
sources, including fossil fuels, renewable energy sources, and conservation programs.
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6.2.21P2 and IP3

The NRC staff has not identified any studies specifically addressing GHGs produced by IP2 and
IP3 or their fuel cycles. Although Entergy developed a study identifying gas emissions that
would result if IP2 and IP3 were to be decommissioned and their generating capacity replaced
with fossil-fuel based sources (Entergy Nuclear Northeast 2002), Entergy did not evaluate GHG
emissions related to the existing facility. This study evaluated emissions of CO,, sulfur dioxide
(S0Oy), nitrogen oxides (NO,), particulates (i.e., particulate matter, 10 microns or less in diameter
[PM10]), carbon monoxide (CO), and volatile organic compounds (VOCs). The study was
intended as an evaluation of the impact of IP2 and IP3 shutdown on air quality in the local New
York City area, rather than an evaluation of the impact of IP2 and IP3 shutdown on global GHG
emissions.

6.2.3 GEIS

The GEIS provided only qualitative discussions regarding the GHG impacts of the nuclear fuel
cycle. In the analysis of potential alternatives to nuclear power plant relicensing, the GEIS
referenced CO, emissions as one of the substantial operating impacts associated with new
coal-fired and oil-fired power plants, although no direct quantitative assessment of GHG
emissions was presented. The GEIS also did not address GHG impacts of the nuclear fuel
cycle relative to other potential alternatives, such as natural gas, renewable energy sources, or
conservation programs.

6.2.4 Other Studies

Since the development of the GEIS, extensive further research into the relative volumes of

GHGs emitted by nuclear and other electricity generating methods has been performed. In
support of the analysis for this SEIS, the NRC staff performed a survey of the recent literature |
on the subject. Based on this survey, the NRC staff found that estimates and projections of the
carbon footprint of the nuclear power lifecycle vary widely, and considerable debate exists
regarding the relative impacts of nuclear and other electricity generation methods on GHG
emissions. These recent studies take two different forms:

@) qualitative discussions of the potential use of nuclear power to address GHG emissions
and global warming

2 technical analyses and quantitative estimates of the actual amount of GHGs generated
by the nuclear fuel cycle

6.2.4.1 Qualitative Studies

The qualitative studies primarily consist of broad, large-scale public policy or investment
evaluations of whether an expansion of nuclear power is likely to be a technically, economically,
and/or politically feasible means of achieving global GHG reductions. Examples of the studies
that commenters referenced during the scoping period or that the NRC staff identified during the
subsequent literature search include the following:

¢ Studies conducted to evaluate whether investments in nuclear power in developing
countries should be accepted as a flexibility mechanism to assist industrialized nations in
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achieving their GHG reduction goals under the Kyoto Protocols (Schneider 2000;
International Atomic Energy Agency [IAEA] 2000; NEA 2002; and Nuclear Information
and Resource Service and World Information Service on Energy [NIRS/WISE] 2005).
Ultimately, the parties did not approve nuclear power as a component under the Clean
Development Mechanism (CDM), but not because of concerns about GHGs from the
nuclear fuel cycle (NEA 2002). Instead, it was eliminated from consideration for the
CDM because it was not considered to meet the criterion of helping developing nations
achieve sustainable development because of safety and waste disposal concerns (NEA
2002).

¢ Analyses developed to assist governments (including the U.S. Government) in making
long-term investment and public policy decisions in nuclear power (Keepin 1988; Hagen
et al. 2001; Massachusettes Institute of Technology [MIT] 2003).

Although the qualitative studies sometimes reference and critique the rationale contained in the
existing quantitative estimates of GHGs produced by the nuclear fuel cycle, their conclusions
generally rely heavily on discussions of other aspects of nuclear policy decisions and
investment such as safety, cost, waste generation, and political acceptability. Therefore, these
studies are not directly applicable to the evaluation of GHG emissions that will be associated
with the proposed relicensing of IP2 and IP3.

6.2.4.2 Quantitative Studies

A large number of technical studies, including calculations and estimates of the amount of
GHGs emitted by nuclear and other power generation options, are available in the literature.
Examples of these studies include Mortimer (1990), Andseta et al. (1998), Spadaro (2000),
Storm van Leeuwen and Smith (2005), Fritsche (2006), Paliamentery Office of Science and
Technology (POST; 2006), AEA (2006), Weisser (2006), Fthenakis and Kim (2007), and Dones
(2007).

Comparison of the different studies is difficult because the assumptions and components of the
lifecycles included within each study vary widely. Examples of differing assumptions that make
comparability between the studies difficult include the following:

o the type of energy source that may be used to mine uranium deposits in the future
o the amount of reprocessing of nuclear fuel that will be performed in the future
o the type of energy source and process that might be used to enrich uranium in the future

o different calculations regarding the grade and volume of recoverable uranium deposits in
the world

o different estimates regarding the GHG emissions associated with declining grades of
recoverable coal, natural gas, and oil deposits

o therelease of GHG gases other than CO,, including the conversion of the masses of
these gases into grams of CO, equivalents per kilowatt-hour (g Ceq /kWh)
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o the technology to be used for future fossil fuel power systems, including cogeneration
systems

o the projected capacity factors assumed for the different generation alternatives

o the different types of nuclear reactors used currently and in the projected future (light
water reactor, pressurized-water reactor, Canadian deuterium-natural uranium reactor,
breeder)

In addition, studies are inconsistent in their application of full lifecycle analyses, including plant
construction, decommissioning, and resource extraction (uranium ore, fossil fuel). For instance,
Storm van Leeuwen and Smith (2005) present comparisons of GHG emissions from nuclear
versus natural gas that incorporate GHG emissions associated with nuclear plant construction
and decommissioning in the values used for comparison.

In the case of the proposed IP2 and IP3 relicensing, the relicensing action will not involve
additional GHG emissions associated with construction because the facility already exists. In
addition, the proposed relicensing action will not involve additional GHG emissions associated
with facility decommissioning, because that decommissioning must occur whether the facility is
relicensed or not. In many of these studies, the contribution of GHG emissions from facility
construction and decommissioning cannot be separated from the other lifecycle GHG emissions
that would be associated with IP2 and IP3 relicensing. Therefore, these studies overestimate
the GHG emissions attributed to the proposed IP2 and IP3 relicensing action.

In an early study on the subject, Dr. Nigel Mortimer conducted an analysis of the GHG
emissions resulting from the nuclear fuel cycle in 1990 (Mortimer 1990). In this study, Mortimer
stressed that the GHG implications of the nuclear fuel cycle were substantially related to the ore
grade of uranium that must be mined to support nuclear power generation. Using ore grades
that were current as of 1990, this study concluded that nuclear power offered a dramatic
reduction in GHG emissions over conventional coal-fired power plants over an estimated
35-year lifecycle. The analysis estimated that a nuclear power plant would generate 230,000
tons (209,000 metric tons (MT)) of CO, over a 35-year life span, or about 3.9 percent of the
5,912,000 tons (5,363,000 MT) that an equivalent coal-fired plant would generate (Mortimer
1990). The study also projected that most of this 230,000 tons (209,000 MT) of CO, resulted
from the use of a coal-fired plant to perform uranium enrichment by gaseous diffusion, and that
using nuclear power and alternative enrichment methods in the future could reduce the amount
to 21,000 tons (19,000 MT) (Mortimer 1990).

Mortimer’s study went on to demonstrate that the GHG impact of the nuclear fuel cycle would
increase as the grade of uranium ore mined dropped, and that the net emissions of CO, from
the nuclear and coal-fired alternatives would become equal once uranium ore grades reached
0.01-percent uranium oxide. However, Mortimer does not address differences in energy
consumption from future extraction and enrichment methods, the potential for higher grade
resource discovery, and technology improvements. Based on his cutoff ore grade and
projections of ore reserves, Mortimer estimated GHG emissions of nuclear and natural gas
generation would be similar after a period of 23 years (Mortimer 1990). The analysis also |
compared GHG emissions associated with the nuclear fuel cycle with other electricity
generation and efficiency options, including hydroelectric, wind, tidal power, and new types of
insulation and lighting (but not including natural gas). The conclusion was that nuclear power
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had lower GHG emissions compared to coal, but that GHG emissions associated with the
nuclear fuel cycle still exceeded those for renewable generation and conservation options
(Mortimer 1990).

The Mortimer (1990) study is not presented here to support a definitive conclusion regarding
whether nuclear energy produces fewer GHG emissions than other alternatives and similar
discussions will not be presented in this SEIS for each of the available studies. Instead, the
NRC staff presents the Mortimer (1990) study to provide an example of the types of
considerations underlying the calculations and arguments presented by the various authors.
Almost every existing study has been critiqued, and its assumptions challenged, by later
authors. Therefore, no single study has been selected to represent definitive results in this
SEIS. Instead, the results from a variety of the studies are presented in Tables 6-2, 6-3, and
6-4 to provide a weight-of-evidence argument comparing the relative GHG emissions resulting
from the proposed IP2 and IP3 relicensing compared to the potential alternative use of coal-fired
plants, natural gas-fired plants, and renewable energy sources.

6.2.5 Summary of Nuclear Greenhouse Gas Emissions Compared to Coal

Because coal is the fuel most commonly used to generate electricity in the United States, and
the burning of coal results in the largest emissions of GHGs for any of the likely alternatives to
nuclear power, most of the available quantitative studies have focused on comparisons of the
relative GHG emissions of nuclear to coal-fired generation. The quantitative estimates of the
GHG emissions associated with the nuclear fuel cycle, as compared to an equivalent coal-fired
plant, are presented in Table 6-2.

Table 6-2. Nuclear GHG Emissions Compared to Coal

Source GHG Emission Results
Mortimer 1990 Nuclear—230,000 tons CO,
Coal—5,912,000 tons CO,

Note: Future GHG emissions from nuclear to increase because of declining

ore grade
Andseta et al. Nuclear energy produces 1.4 percent of the GHG emissions compared to
1998 coal.

Note: Future reprocessing and use of nuclear-generated electrical power in
the mining and enrichment steps are likely to change the projections of
earlier authors, such as Mortimer (1990).
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Spadaro 2000

Nuclear—2.5 t0 5.7 g Ceo/kWh
Coal—264 to 357 g C./kWh

Storm van
Leeuwen and
Smith 2005

Authors did not evaluate nuclear versus coal.

Fritsche 2006

(values estimated

from graph in
Figure 4)

Nuclear—33 g C./kWh
Coal—950 g Ce/kWh

POST 2006
(Nuclear

calculations from

Nuclear—5 g C./kVWh
Coal—>1000 g C./kWh

AEA 2006) Note: Decrease of uranium ore grade to 0.03% would raise nuclear to 6.8 g
Ceq /kWh. Future improved technology and carbon capture and storage
could reduce coal-fired GHG emissions by 90 percent.

Weisser 2006 Nuclear—2.8 to 24 g Ceq/kVWh

(compilation of

results from other

Coal—950 to 1250 g Ceq/kWh

studies)

Fthenakis and Kim Authors did not evaluate nuclear versus coal.
(2007)

Dones 2007 Author did not evaluate nuclear versus coal.

6.2.6 Summary of Nuclear Greenhouse Gas Emissions Compared to Natural Gas

The quantitative estimates of the GHG emissions associated with the nuclear fuel cycle, as
compared to an equivalent natural gas-fired plant, are presented in Table 6-3.

Table 6-3. Nuclear GHG Emissions Compared to Natural Gas

Source

GHG Emission Results

Mortimer 1990

Author did not evaluate nuclear versus natural gas.

Andseta 1998

Author did not evaluate nuclear versus natural gas.

Spadaro 2000

Nuclear—2.5 t0 5.7 g C/kWh
Natural Gas—120to0 188 g C,/kWh

Storm van Nuclear fuel cycle produces 20 to 33% of the GHG emissions compared to
Leeuwen and natural gas (at high ore grades).
Smith 2005 . . .
Note: Future nuclear GHG emissions to increase because of declining ore
grade.
December 2010 6-13 NUREG-1437, Supplement 38
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Fritsche 2006 Nuclear—33 g C./kWh
(values estimated

from graph in Cogeneration Combined Cycle Natural Gas—150 g C./kWh

Figure 4)

POST 2006 Nuclear—5 g Ceq/kVWh

(Nuclear

calculations from Natural Gas—500 g C.q/kWWh

AEA 2006) Note: Decrease of uranium ore grade to 0.03% would raise nuclear to

6.8 g Ceo/kWh. Future improved technology and carbon capture and
storage could reduce natural gas GHG emissions by 90%.

Weisser 2006 Nuclear—2.8 to 24 g C./kWh

(compilation of
results from other Natural Gas—440 to 780 g Cci/kWh

studies)

Fthenakis and Kim  Authors did not evaluate nuclear versus natural gas.

(2007)

Dones 2007 Author critiqued methods and assumptions of Storm van Leeuwen and

Smith (2005), and concluded that the nuclear fuel cycle produces 15 to 27%
of the GHG emissions of natural gas.

6.2.7 Summary of Nuclear Greenhouse Gas Emissions Compared to Renewable
Energy Sources

The quantitative estimates of the GHG emissions associated with the nuclear fuel cycle, as
compared to equivalent renewable energy sources, are presented in Table 6-4. Calculation of
GHG emissions associated with these sources is more difficult than the calculations for nuclear
energy and fossil fuels because the efficiencies of the different energy sources vary so much by
location. For instance, the efficiency of solar and wind energy is highly dependent on the
location in which the power generation facility is installed. Similarly, the range of GHG
emissions estimates for hydropower varies greatly depending on the type of dam or reservoir
involved. Therefore, the GHG emissions estimates for these energy sources have a greater
range of variability than the estimates for nuclear and fossil fuel sources.

Table 6-4. Nuclear GHG Emissions Compared to Renewable Energy Sources

Source GHG Emission Results
Mortimer 1990 Nuclear—230,000 tons CO,
Hydropower—78,000 tons CO,
Wind power—54,000 tons CO,
Tidal power—52,500 tons CO,

Note: Future GHG emissions from nuclear to increase because of declining
ore grade.
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Andseta 1998

Author did not evaluate nuclear versus renewable energy sources.

Spadaro 2000

Nuclear—2.5 t0 5.7 g Ceo/kWh

Solar PV—27.3 to 76.4 g Ce(/kWh
Hydroelectric—1.1 to 64.6 g Ceq/kVWh
Biomass—~8.4 to 16.6 g C¢o/kWh
Wind—2.5 t0 13.1 g Coo/kWh

Storm van
Leeuwen and
Smith 2005

Author did not evaluate nuclear versus renewable energy sources.

Fritsche 2006
(values estimated
from graph in

Nuclear—33 g C.q/kWh
Solar PV—125 g Ceo/kWh

Figure 4) Hydroelectric—50 g Ceq/kWh
Wind—20 g C./kWh

POST 2006 Nuclear—5 g Ceq/kWh

g:ﬁl‘zﬁ;ns com  Biomass—2510 93 g Ce/kWh

AEA 2006) Solar PV—35 t0 58 g Ceo/kWh
Wave/Tidal—25 to 50 g C¢o/kWh
Hydroelectric—>5 to 30 g Ceq/kWh
Wind—4.64 to 5.25 g Cee/kWWh
Note: Decrease of uranium ore grade to 0.03% would raise nuclear to
6.8 g Ceo/kKWh.

Weisser 2006 Nuclear—2.8 to 24 g Ceq/kVWh

(compilation of
results from other
studies)

Solar PV—43 to 73 g C¢o/kWh
Hydroelectric—1 to 34 g C./kWh
Biomass—35 to 99 g Ce/kWh
Wind—38 to 30 g Co/kWh

Fthenakis and Kim
(2007)

Nuclear—16 to 55 g Ce/kVWh
Solar PV—17 10 49 g C/kWh

Dones 2007

Author did not evaluate nuclear versus renewable energy sources.

6.2.8 Conclusions

Estimating the GHG emissions associated with current nuclear energy sources is challenging
because of differing assumptions and noncomparable analyses performed by the various
authors. The differences and complexities in these assumptions and analyses increase when
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using them to project future GHG emissions. However, even with these differences, the NRC
staff can draw several conclusions.

First, the studies indicate a consensus that nuclear power currently produces fewer GHG
emissions than fossil-fuel-based electrical generation. Based on the literature review, the
lifecycle GHG emissions from the complete nuclear fuel cycle currently range from 2.5 to

33 g Ceq/kWh. The comparabile lifecycle GHG emissions from the current use of coal range
from 264 to 1250 g C.,/kWh, and GHG emissions from the current use of natural gas range
from 120 to 780 g C.q/kWh. The existing studies also provided estimates of GHG emissions
from five renewable energy sources, based on current technology. These estimates included
solar-photovoltaic (17 to 125 g C./kWh), hydroelectric (1 to 64.6 g C.,/kWh), biomass (8.4 to
99 g Ceq/kWh), wind (2.5 to 30 g Ceo/kWh), and tidal (25 to 50 g C.o/kWh). The range of these
estimates is very wide, but the general conclusion is that the current GHG emissions from the
nuclear fuel cycle are of the same order of magnitude as those for these renewable energy
sources.

Second, the studies indicate no consensus on future relative GHG emissions from nuclear
power and other sources of electricity. There is substantial disagreement among the various
authors regarding the GHG emissions associated with declining uranium ore concentrations,
future uranium enrichment methods, and other factors, including changes in technology. Similar
disagreement exists regarding future GHG emissions associated with coal and natural gas
electricity generation. Even the most conservative studies conclude that the nuclear fuel cycle
currently produces fewer GHG emissions than fossil-fuel-based sources, and are expected to
continue to do so in the near future. The primary difference between the authors is the
projected cross-over date (the time at which GHG emissions from the nuclear fuel cycle exceed
those of fossil-fuel-based sources) or whether cross-over will actually occur at all.

Considering the current estimates and future uncertainties, it appears that GHG emissions
associated with the proposed IP2 and IP3 relicensing action are likely to be lower than those
associated with fossil-fuel-based energy sources. The NRC staff bases this conclusion on the
following rationale:

@) The current estimates of GHG emissions from the nuclear fuel cycle are far below those
for fossil-fuel-based energy sources.

2 IP2 and IP3 license renewal will involve continued uranium mining, processing, and
enrichment, but will not result in increased GHG emissions associated with plant
construction or decommissioning (as the plant will have to be decommissioned at some
point whether the license is renewed or not).

3) Few studies predict that nuclear fuel cycle emissions will exceed those of fossil fuels
within a timeframe that includes the IP2 and IP3 periods of extended operation. Several
studies suggest that future extraction and enrichment methods, the potential for higher
grade resource discovery, and technology improvements could extend this timeframe.

With respect to comparison of GHG emissions between the proposed IP2 and IP3 license
renewal action and renewable energy sources, it appears likely that there will be future
technology improvements and changes in the type of energy used for mining, processing, and
constructing facilities in both areas. Currently, the GHG emissions associated with the nuclear
fuel cycle and renewable energy sources are within the same range. Because nuclear fuel
production is the most significant contributor to possible future increases in GHG emissions
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from nuclear power, and because most renewable energy sources lack a fuel component, it is
likely that GHG emissions from renewable energy sources would be lower than those
associated with IP2 and IP3 at some point during the period of extended operation.
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7.0 ENVIRONMENTAL IMPACTS OF DECOMMISSIONING

Environmental impacts from the activities associated with the decommissioning of any reactor
before or at the end of an initial or renewed license are evaluated in NUREG-0586,
Supplement 1, “Generic Environmental Impact Statement on Decommissioning of Nuclear
Facilities: Supplement 1, Regarding the Decommissioning of Nuclear Power Reactors” (NRC
2002). The U.S. Nuclear Regulatory Commission (NRC) staff's evaluation of the environmental
impacts of decommissioning presented in NUREG-0586, Supplement 1, identifies a range of

impacts for each environmental issue.

The incremental environmental impacts associated with decommissioning activities resulting
from continued plant operation during the renewal term are discussed in NUREG-1437,
Volumes 1 and 2, “Generic Environmental Impact Statement for License Renewal of Nuclear
Plants” (hereafter referred to as the GEIS) (NRC 1996, 1999)."V The GEIS includes a
determination of whether the analysis of the environmental issue could be applied to all plants
and whether additional mitigation measures would be warranted. Issues were then assigned a
Category 1 or a Category 2 designation. As set forth in the GEIS, Category 1 issues are those

that meet all of the following criteria:

@) The environmental impacts associated with the issue have been determined to apply
either to all plants or, for some issues, to plants having a specific type of cooling system

or other specified plant or site characteristics.

2 A single significance level (i.e., SMALL, MODERATE, or LARGE) has been assigned to
the impacts (except for collective offsite radiological impacts from the fuel cycle and from
high-level waste and spent fuel disposal).

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.

For issues that meet the three Category 1 criteria, no additional plant-specific analysis is

required unless new and significant information is identified.

Category 2 issues are those that do not meet one or more of the criteria for Category 1;
therefore, additional plant-specific review of these issues is required. There are no Category 2

issues related to decommissioning.

7.1 Decommissioning

Category 1 issues in Table B-1 of Appendix B to Subpart A, “Environmental Effect of Renewing
the Operating License of a Nuclear Power Plant,” of Title 10, Part 51, “Environmental Protection
Regulations for Domestic Licensing and Related Regulatory Functions,” of the Code of Federal
Regulations (10 CFR Part 51) that are applicable to IP2 and IP3 decommissioning following the
renewal term are listed in Table 7-1. Entergy Nuclear Operations, Inc. (Entergy), stated in the

IP2 and IP3 environmental report (ER) (Entergy 2007) that it is not aware of any new and
significant information regarding the environmental impacts of IP2 and IP3 license renewal,
though it did identify leaks from spent fuel pools as a potential new issue. The NRC staff |

M The GEIS was originally issued in 1996. Addendum 1 to the GEIS was issued in 1999. Hereafter, all

references to the GEIS include the GEIS and its Addendum 1.
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Environmental Impacts of Decommissioning

addressed this issue in Sections 2.2.7, 4.3, and 4.5 of this supplemental environmental impact
statement (SEIS). In Section 4.5, the NRC staff concludes that the abnormal liquid releases
(leaks) discussed by Entergy in its ER, while new information, are within the NRC’s radiation
safety standards contained in 10 CFR Part 20 and are not considered to have a significant
impact on plant workers, the public, or the environment (i.e., while the information related to
spent fuel pool leakage is new, it is not significant).

The NRC staff has not identified any information during its independent review of the IP2 and
IP3 ER (Entergy 2007), the site visit, the scoping process, or its evaluation of other available
information that is both new and significant. Therefore, the NRC staff concludes that there are
no impacts related to the Category 1 issues applicable to the decommissioning of IP2 and IP3
beyond those discussed in the GEIS. For all of these issues, the NRC staff concluded in the
GEIS that the impacts are SMALL, and additional plant-specific mitigation measures are not
likely to be sufficiently beneficial to be warranted.

Table 7-1. Category 1 Issues Applicable to the Decommissioning of
IP2 and IP3 Following the Renewal Term

ISSUE—10 CFR Part 51, Subpart A, Appendix B, Table B-1 GEIS Section
DECOMMISSIONING
Radiation doses 7.31
Waste management 7.3.2
Air quality 7.3.3
Water quality 734
Ecological resources 7.3.5
Socioeconomic impacts 7.3.7

A brief description of the NRC staff’'s review and the GEIS conclusions, as codified in Table B-1,
10 CFR Part 51, for each of the issues follows:

e Radiation doses. Based on information in the GEIS, the Commission found the
following:

Doses to the public will be well below applicable regulatory standards regardless
of which decommissioning method is used. Occupational doses would increase
no more than 1 man-rem caused by buildup of long-lived radionuclides during the
license renewal term.

The NRC staff has not identified any new and significant information during its independent
review of the IP2 and IP3 ER, the site visit, the scoping process, or its evaluation of other
available information. Therefore, the NRC staff concludes that there are no radiation dose
impacts associated with decommissioning following the license renewal term beyond those
discussed in the GEIS.
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¢ \Waste management. Based on information in the GEIS, the Commission found the
following:

Decommissioning at the end of a 20-year license renewal period would generate
no more solid wastes than at the end of the current license term. No increase in
the quantities of Class C or greater than Class C wastes would be expected.

The NRC staff has not identified any new and significant information during its independent
review of the IP2 and IP3 ER, the site visit, the scoping process, or its evaluation of other
available information. Therefore, the NRC staff concludes that there are no impacts from solid
waste associated with decommissioning following the license renewal term beyond those
discussed in the GEIS.

e Air quality. Based on information in the GEIS, the Commission found the following

Air quality impacts of decommissioning are expected to be negligible either at the
end of the current operating term or at the end of the license renewal term.

The NRC staff has not identified any new and significant information during its independent
review of the IP2 and IP3 ER, the site visit, the scoping process, or its evaluation of other
available information. Therefore, the NRC staff concludes that there are no impacts on air
quality associated with decommissioning following the license renewal term beyond those
discussed in the GEIS.

o Water quality. Based on information in the GEIS, the Commission found the following:

The potential for significant water quality impacts from erosion or spills is no
greater whether decommissioning occurs after a 20-year license renewal period
or after the original 40-year operation period, and measures are readily available
to avoid such impacts.

The NRC staff has not identified any new and significant information during its independent
review of the IP2 and IP3 ER, the site visit, the scoping process, or its evaluation of other
available information. Therefore, the NRC staff concludes that there are no impacts on water
quality associated with decommissioning following the license renewal term beyond those
discussed in the GEIS.

e Ecological resources. Based on information in the GEIS, the Commission found the
following:

Decommissioning after either the initial operating period or after a 20-year
license renewal period is not expected to have any direct ecological impacts.

The NRC staff has not identified any new and significant information during its independent
review of the IP2 and IP3 ER, the site visit, the scoping process, or its evaluation of other
available information. Therefore, the NRC staff concludes that there are no impacts on
ecological resources associated with decommissioning following the license renewal term
beyond those discussed in the GEIS.

e Socioeconomic Impacts. Based on information in the GEIS, the Commission found the
following:

December 2010 7-3 NUREG-1437, Supplement 38

OAGI0001367A 00332



Environmental Impacts of Decommissioning

Decommissioning would have some short-term socioeconomic impacts. The
impacts would not be increased by delaying decommissioning until the end of a
20-year relicense period, but they might be decreased by population and
economic growth.

The NRC staff has not identified any new and significant information during its independent
review of the IP2 and IP3 ER, the site visit, the scoping process, or its evaluation of other
available information. Therefore, the NRC staff concludes that there are no socioeconomic
impacts associated with decommissioning following the license renewal term beyond those
discussed in the GEIS.
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8.0 ENVIRONMENTAL IMPACTS OF ALTERNATIVES
TO LICENSE RENEWAL

This chapter examines the potential environmental impacts associated with (1) a closed-cycle
cooling system alternative to replace the Indian Point Nuclear Generating Unit No. 2 (IP2) and
Unit No. 3 (IP3) existing once-through cooling-water systems, (2) denying the renewal of both
operating licenses for IP2 and IP3 (i.e., the no-action alternative), (3) replacing the electric
generation capacity of both units with alternative electric-generation sources or energy
conservation, (4) importing electric power from other sources to replace power generated by IP2
and IP3, and (5) combinations of generation and conservation measures to replace power
generated by IP2 and/or IP3. In addition, this chapter briefly discusses other alternatives that
were deemed unsuitable to replace power generated collectively by IP2 and IP3.

As NRC staff indicated in its 1996 statements of consideration in promulgating the final license
renewal environmental rules (61 FR 28467; June 5, 1996), NRC staff evaluates alternative
energy sources as direct alternatives to license renewal, and not simply as consequences of the
no-action alternative. Many comments received by the staff after the publication of the draft
SEIS appear to conflate energy alternatives with the no-action alternative. Whether NRC
renews a license or not, all alternatives to license renewal are available to energy planning
decision makers. Continued operation, however, is only an available option if NRC grants
renewed licenses. NRC evaluates, in this chapter, likely environmental impacts from
alternatives in order to provide a comparison that allows NRC to determine whether or not the
adverse environmental impacts of license renewal are so great that preserving the option of
license renewal for energy planning decisionmakers would be unreasonable (NRC’s “decision
standard” from 10 CFR 51.95(c)(4)).

This chapter contains a number of updated or revised discussions in response to comments on
the draft SEIS. First, NRC staff no longer considers a restoration-based alternative for
complying with New York State Department of Environmental Conservation (NYSDEC)
determinations on aquatic impacts from IP2 and IP3. As indicated in several comments NRC
staff received on the draft SEIS, the U.S. Second Circuit Court of Appeals has held that habitat
restoration is an impermissible means of complying with 316(b) (in Riverkeeper | and
Riverkeeper Il). Because the restoration alternative relied on habitat restoration to meet 316(b)
goals, and would not be capable of meeting 316(b) goals in the absence of the restoration
portion, the NRC staff has removed the restoration alternative from this SEIS.

The NRC staff has also removed the coal-fired alternative from the range of alternatives
considered in depth (though staff has retained the discussion from the draft SEIS in Section
8.3.4, Alternatives Dismissed from Individual Consideration, based partly on comments
regarding greenhouse gas and permitting restrictions in New York State, as well as on
indications from the U.S. Department of Energy that coal use in New York State power
generation is markedly declining. The Staff has also updated its combination alternatives,
recognized that a gas-fired facility could also be a repowering project at an existing power plant,
and upgraded its consideration of energy conservation to a full alternative given projections from
New York State’s energy efficiency (here used interchangeably with energy conservation)
programs.

As in the draft SEIS, the NRC staff considered an alternative to the existing IP2 and IP3 cooling-
water systems because the New York State Department of Environmental Conservation
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Environmental Impacts of Alternatives to License Renewal

(NYSDEC) identified closed-cycle cooling (e.g., cooling towers) as the best technology available
(BTA) to reduce fish mortality in the draft New York State Pollutant Discharge Elimination
System (SPDES) discharge permit (NYSDEC 2003a). This alternative is described in Section
8.1 of this SEIS. IP2 and IP3 have been operating under timely renewal provisions of the New
York SPDES permit process since 1992. In 2004, NYSDEC issued a revised draft SPDES
permit, including the BTA determination. The requirements, limits, and conditions of the draft
SPDES permit had not been finalized at the time the NRC staff performed the assessment
presented in this SEIS, and are subject to ongoing adjudication.

The environmental impacts of alternatives are evaluated using the NRC’s three-level standard
of significance—SMALL, MODERATE, or LARGE—developed based on the Council on
Environmental Quality (CEQ) guidelines and set forth in the footnotes to Table B-1 of
Appendix B to Subpart A, “Environmental Effect of Renewing the Operating License of a
Nuclear Power Plant,” of Title 10, Part 51, “Environmental Protection Regulations for Domestic
Licensing and Related Regulatory Functions,” of the Code of Federal Regulations

(10 CFR Part 51). The following definitions are used for each category:

SMALL—Environmental effects are not detectable or are so minor that they will
neither destabilize nor noticeably alter any important attribute of the resource.

MODERATE—Environmental effects are sufficient to alter noticeably, but not to
destabilize important attributes of the resource.

LARGE—Environmental effects are clearly noticeable and are sufficient to
destabilize important attributes of the resource.

The impact categories evaluated in this chapter are the same as those used in NUREG-1437,
Volumes 1 and 2, “Generic Environmental Impact Statement for License Renewal of Nuclear
Plants” (hereafter referred to as the GEIS) (NRC 1996, 1999)" with the additional impact
categories of environmental justice and transportation.

8.1 Alternatives to the Existing IP2 and IP3 Cooling-Water
System

IP2 and IP3 currently use once-through cooling-water systems that withdraw water from and
discharge water to the Hudson River as described in Section 2.1.3 of this SEIS. The circulating
water systems for IP2 and IP3 include two intake structures, each containing seven pumps.
The maximum flow rate for the facility is 6,553,000 Ipm (1,731,000 gpm) IP2 uses dual-speed
pumps and IP3 uses variable-speed pumps.

Warm discharge water from IP2 and IP3 flows from the condensers through six pipes that are
2.4 meters (m) (94 inches (in.)) in diameter and exits beneath the water surface into a discharge
canal 12 m (39 feet (ft)) wide. Water flows from the discharge canal to the Hudson River
through an outfall structure located south of IP3 at a discharge velocity of about 3.7 meters per
second (mps) (12 feet per second (fps)). The design of the outfall is intended to reduce the
thermal impact the warm water may potentially have on the river. An assessment of the impacts

M The GEIS was originally issued in 1996. Addendum 1 to the GEIS was issued in 1999. Hereafter, all
references to the GEIS include the GEIS and its Addendum 1.
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of the current cooling-water system on the environment is presented in Section 4.1 of this SEIS.

Surface water withdrawals and discharges at IP2 and IP3 are regulated under the New York
SPDES permit program. In 1975, the U.S. Environmental Protection Agency (EPA) issued
National Pollutant Discharge Elimination System (NPDES) permits for the facility.
Subsequently, the NYSDEC issued an SPDES permit for the facility in 1987. In 1992, a timely
renewal application was filed with the NYSDEC, and terms of the 1992 SPDES have been
continued under provisions of the NY State Administrative Procedure Act. Petitioners
commenced proceedings in 2002 to mandate that the NYSDEC act on the SPDES permit
renewal application. On April 8, 2003, the NYSDEC proposed to modify the SPDES permit to
require that IP2 and IP3 reduce the impacts to aquatic organisms caused by the once-through
cooling systems and that Entergy Nuclear Operations, Inc. (Entergy), complete a water quality
review. NYSDEC published a draft SPDES permit in 2003 (NYSDEC 2003), and then issued a
revised draft SPDES permit on March 2, 2004 (NYSDEC 2010a). The 2003 draft and 2004
revised draft identified closed-cycle cooling as the BTA. NYSDEC affirmed this perspective in
its April 2, 2010, Notice of Denial of Entergy’s Clean Water Act Section 401 Water Quality
Certification (NYSDEC 2010b), indicating that closed cycle cooling would minimize aquatic
impacts (the denial itself is currently subject to further state-level adjudication). Also, NYSDEC
has published a draft policy on BTA (NYSDEC 2010c) indicating that “Wet closed-cycle cooling
or its equivalent” is the “minimum performance goal for existing industrial facilities that operate a
CWIS [cooling water intake system] in connection with a point source thermal discharge. . .”
The policy is in draft form and NYSDEC received public comments through July 9, 2010.

The revised draft SPDES permit requires that immediate and long-term steps be taken to
reduce the adverse impacts on the Hudson River estuary once the permit is issued (NYSDEC
2004). The short-term steps include mandatory outage periods, reduced intake during certain
times, continued operation of fish-impingement mitigation measures, the payment of $24 million
to a Hudson River Estuary Restoration Fund, and various studies. In the long term, IP2 and IP3
will have to implement the BTA to minimize environmental impacts to the aquatic ecology.
Should the BTA determination in the revised draft SPDES permit go into effect, final |
implementation of the BTA is subject to NRC’s approval only insofar as the NRC oversees the
plant's safety performance and ability to cool itself. ).

Specifically, the revised draft SPDES permit states the following:

Within six months of the effective date of this permit, the permitee must submit to
the NYSDEC...its schedule for seeking and obtaining, during its permit term, all
necessary approvals from the NRC, Federal Energy Regulatory Commission
(FERC), and other government agencies to enable construction and operation of
closed-cycle cooling at Indian Point.

NYSDEC (2004) has also indicated that any alternative technology or technologies may be |
proposed for IP2 and IP3 within 1 year of the permit's effective date. These technologies must

be able to minimize the adverse environmental impacts to a level equivalent to that achieved by

a closed-cycle cooling system at IP2 and IP3 (NYSDEC 2004).

The NYSDEC identified construction and operation of a closed-cycle cooling system at IP2 and
IP3 as its preferred alternative to meet current national performance standards for impingement
and entrainment losses. Entergy indicates that Entergy or its predecessors have proposed and
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NYSDEC has rejected the following alternative cooling technologies as described in the IP2 and
IP3 ER (Entergy 2007). As a result, these options are not discussed further in this SEIS.

o Evaporative ponds, spray ponds, or cooling canals all require significantly more land
area than exists at the site.

o Dry cooling towers, which rely totally on sensible heat transfer, lack the efficiency of wet
or hybrid towers using evaporative cooling, and thus require a far greater surface area
than is available at the site. Additionally, because of their lower efficiency, dry towers
are not capable of supporting condenser temperatures necessary to be compatible with
IP2 or IP3 turbine design and, therefore, are not a feasible technology.

o Natural draft cooling towers, while potentially feasible, would be 137 to 152 m (450 to
500 ft) above ground level with significant adverse aesthetic impacts in an important
viewshed corridor. This option also would raise water vapor plume-related and sound
effects concerns. In the original EPA permitting proceeding, New York State opposed
natural draft cooling towers on aesthetic grounds.

¢ Single-stage mechanical-draft wet cooling towers were eliminated for a number of
reasons including, but not limited to, the dense water vapor plumes that may
compromise station operations (including visual signaling) and equipment over time, and
result in increased noise (Enercon 2003).

The EPA has concluded that, in some circumstances, retrofitting a plant to a closed-cycle
cooling system lacks demonstrated feasibility or economic practicality (EPA 2004). In addition,
Entergy asserts that retrofitting facilities the size and configuration of IP2 and IP3 with a closed-
cycle cooling system is neither tried nor proven (Entergy 2007). Entergy also considers
mitigation measures currently implemented to protect aquatic wildlife as part of the once-
through cooling system to be adequate in terms of minimizing impacts from current operations
and operations during the license renewal period (Entergy 2007).

Entergy expressed a number of concerns regarding financial or technical issues related to a
closed-cycle cooling retrofit (Entergy 2007), including high cost, a lengthy forced outage, and
lost power output due to parasitic losses from new cooling system components

Entergy notes that replacement power during the outage may carry negative air quality impacts,
and that the outage may have negative impacts on electric-system reliability and market pricing.

Finally, Entergy indicates that closed-cycle cooling would result in a loss of generating capacity
due to lowered thermal efficiency and parasitic loads related to cooling system pumps and
auxiliary systems (an average annual loss of 88 megawatts electric [MW(e)], per unit) because
of power demands of the closed-cycle system (Entergy 2010).

In the following chapter, the NRC staff will evaluate the environmental impacts associated with
installing a closed-cycle cooling system at Indian Point, as well as the environmental impacts
associated with a potentially-equivalent combination of plant modifications and restoration
activities. Regardless of the NRC staff’s findings, the NRC does not have the regulatory
authority to implement the requirements of the Clean Water Act (CWA), and it is not up to the
NRC staff to judge the validity of Entergy’s or others’ claims in the ongoing NYSDEC SPDES
permit process.
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In 2004, EPA issued regulations for reducing impingement and entrainment losses at existing
electricity-generating facilities (EPA 2004). These regulations, known as the Phase Il rule,
established standards for compliance with the requirements of Section 316(b) of the CWA,

which calls for intake structures to reflect the BTA for minimizing adverse environmental impact. |
The EPA’s Phase Il rule established two compliance alternatives that reduce impingement
mortality by 80 to 95 percent of baseline and reduce organism entrainment by 60 to 90 percent

of baseline (EPA 2004). These regulations supported the requirements of the draft New York
SPDES permit’s requirement that immediate and long-term steps be taken to minimize adverse

impacts on the Hudson River estuary.

The EPA’s rules concerning Phase Il of Section 316(b) of the CWA were struck down by the

U.S. Court of Appeals in the Second Circuit in January 2007. The Court also mandated the
conduct of a cost-benefit analysis under Section 316(b) of the CWA. Specifically, the EPA |
suspended 40 CFR 122.2(r)(1)(ii) and (5) and Subpart J, “Requirements Applicable to Cooling
Water Intake Structures for Phase Il Existing Facilities Under Section 316(b) of the Act,” of

40 CFR Part 125, “Criteria and Standards for the National Pollutant Discharge Elimination
System,” with the exception of 40 CFR 125.90(b) (EPA 2007). On April 1, 2009, the Supreme
Court ruled that EPA may permissibly use cost-benefit analyses in its Phase Il rule, though EPA
has yet to reinstate or reissue the rule. Nonetheless, the 1987 SPDES permit remains in effect,
pending the conclusion of State-level administrative and legal proceedings.

8.1.1 Closed-Cycle Cooling Alternative

towers (Enercon 2003, Entergy 2007). IP2 and IP3 would utilize one cooling tower, each, for a

Entergy’s preferred close-cycle alternative consists of two hybrid mechanical-draft cooling ‘

total of two towers onsite. Entergy rejected single-stage mechanical draft cooling towers,
indicating that the dense water vapor plumes from the towers may compromise station
operations (including visual signaling) and equipment over time, and single-stage towers may

result in increased noise (Enercon 2003).

Entergy asserts that a hybrid mechanical-draft cooling tower system, also referred to as a
“‘wet/dry” or “plume-abated” mechanical-draft cooling tower, addresses some of the

shortcomings of the cooling system types described in Section 8.1 (Entergy 2007). In the ER,
Entergy indicates that hybrid towers are “appreciably more expensive” than single-stage towers ‘

(Entergy 2007).

A hybrid tower consists of a standard efficiency wet tower segment combined with a dry heat
exchanger section above it. The dry section eliminates visible plumes in the majority of
atmospheric conditions. After the plume leaves the lower “wet” section of the tower, it travels
upward through a “dry” section where heated, relatively dry air is mixed with the plume in the
proportions required to achieve a nonvisible plume. Because of the “dry” section, which is on

top of the “wet” section, hybrid towers are slightly taller than comparable wet towers and require

a larger footprint (Entergy 2007). A potential exists for increased noise from additional fans in |
the dry section, although Entergy indicates that sound effects can be attenuated (Entergy 2007).

Portions of the site where Entergy could construct cooling towers are heavily forested, with
rocky terrain and some steep slopes. Entergy indicates that these areas can be more
environmentally sensitive and costly to build on.

December 2010

8-5

NUREG-1437, Supplement 38

OAGI0001367A 00338



—_—
QOO N OO WN-=-

[ G G QT G G G
O~NO OB WN -

NNNNDDN =
A WN 200

N NN N
0 ~NO O,

N
©

A D WWWWWWWWWW
0 OWO~NOOOLRhWN-_O0O

A A
w N

Environmental Impacts of Alternatives to License Renewal

The NRC staff has previously assessed closed cycle cooling with a hybrid cooling tower in the
license renewal SEIS for Oyster Creek Nuclear Generating Station (OCNGS) (NRC 2006). The
NRC staff finds that a hybrid cooling tower system is a reasonable design for the purpose of
evaluating potential environmental impacts in a NEPA document. However, the NRC staff does
not intend for this analysis to prejudice potential requirements imposed by NYSDEC or other
authorities.

8.1.1.1 Description of the Closed-Cycle Cooling Alternative

As described in the Entergy’s “Engineering Feasibility and Costs of Conversion of Indian Point
Units 2 and 3 to a Closed-Loop Condenser Cooling Water Configuration” (Enercon 2010,
prepared for Entergy), new hybrid cooling towers would be large, approximately 160 m (525 ft)
in diameter and 50 m (165 ft) high. To provide construction access for tower erection and
clearance for air intake, the excavation diameter for each tower would be approximately 215 m
(700 ft) (Enercon 2010). The locations for the IP2 and IP3 towers are expected to be
approximately 305 m (1000 ft) north of the IP2 reactor and approximately 305 m (1000 ft) south
of the IP3 reactor, respectively (Entergy 2007). A detailed description of a round hybrid cooling
tower conceptual design is presented in the 2010 engineering feasibility and cost evaluation
(Enercon 2010). Crews excavating areas for the cooling tower basins and associated piping will
need to blast substantial amounts of rock during the construction process.

As noted in Section 8.1, the closed-cycle cooling alternative would introduce parasitic losses
from additional pumps and other equipment. The new circulating pumps would likely be housed
in a new pumphouse located along the discharge canal (Enercon 2010). The new, enclosed
pumphouse would supply circulating water to the new towers via two concrete-lined steel pipes
3 m (10 ft) in diameter. Flow from the cooling tower basin to the condenser is expected via two
pipes 3.7 m (12 ft) in diameter (Enercon 2010).

Enercon also reported that two dedicated substations would likely supply electricity to the
closed-cycle cooling system from the 138-kilovolt (kV) offsite switchyard. The substation
transformers, switch gear, and system controls for each tower and pumphouse would be
housed in prefabricated metal buildings (Enercon 2003).

8.1.1.2 Environmental Impacts of the Closed-Cycle Cooling Alternative

In this section, the NRC staff addresses the impacts that would occur if Entergy constructs and
operates the closed-cycle cooling system described in Section 8.1.1.1. The NRC staff
summarizes anticipated impacts of the closed-cycle cooling alternative in Table 8-1. In the
areas of land use, terrestrial ecology, terrestrial threatened and endangered species, waste,
transportation and aesthetics, the environmental impacts of constructing and operating this
closed-cycle cooling system would be greater than the impacts associated with the existing
once-through cooling system, primarily due to construction-stage impacts. The closed-cycle
cooling alternative significantly reduces impacts to aquatic ecology, including impacts from
entrainment, impingement, and heat shock. Impacts to aquatic threatened and endangered
species — already SMALL — are also likely to further decline. In the following sections, the NRC
staff presents the potential environmental impacts of installing and operating a closed-cycle
cooling alternative at Indian Point. The NRC staff addresses impacts for each resource area.

e Land Use

| Construction of two hybrid mechanical-draft cooling towers would entail significant clearing and
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excavation of the currently timbered areas within the IP2 and IP3 exclusion area. Each cooling
tower requires an excavated area of approximately 3.6 hectares (ha) (9 acres (ac)). Ultimately,
approximately 16 ha (40 ac), most of which is presently wooded (though previously disturbed:;
ENN 2007), would need to be cleared for the two cooling towers, access roads, and support
facilities (Enercon 2003). The towers would be located within the property exclusion area
boundary adjacent to existing facilities as described in Section 8.1.1.1.

Unlike the IP2 tower, the proposed IP3 cooling tower would be located in the permanent right-
of-way (ROW) easement granted to the Algonquin Gas Transmission Company (AGTC) for
constructing, maintaining, and operating the two natural gas pipelines that traverse the IP2 and
IP3 site (Entergy 2007, ENN 2010, Enercon 2010). These pipelines transport natural gas under
the Hudson River, across the IP2 and IP3 site, and exit the site between Bleakley Avenue and
the Buchanan substation (see Figure 2-3 in Chapter 2 of this SEIS for a graphical
representation).

Entergy indicates that roughly 305 m (1000 ft) of river bank would be clear-cut and excavated to
allow for the installation of the four large-diameter water pipes (two 3-m-diameter supply pipes
and two 3.7-m-diameter pipes to each condenser) required for each tower (Entergy 2007). In
addition, Enercon reports that the base of each tower would be constructed on bedrock at an
elevation of about 9.1 m (30 ft) above mean sea level. This would entail the removal of
approximately 2 million cubic yards (cy) (1.5 million cubic meters (m®)) of material, primarily rock
and dirt, using traditional excavation methods as well as a significant amount of blasting
(Enercon 2010). This volume of material includes material excavated to allow rerouting of the
Algonquin pipeline. Disposal of 2 million cy (1.5 million m®) of material from the excavations for
the cooling towers would create some offsite land use impacts. Excavated material also may be
recycled or reused, which would reduce these impacts.

Entergy indicates that ROW easement agreement calls for AGTC to relocate the pipelines at
Entergy’s request. The FERC would first have to review and approve any such action. Entergy
must also provide a suitable location for the pipeline on its land or land that it has acquired
(Entergy 2007). Entergy indicates that pipeline relocation may require blasting and could also
require Entergy to purchase additional land adjacent to the IP2 and IP3 site if onsite areas aren’t
suitable for the pipeline (Entergy 2007). Entergy’s 2010 feasibility and cost evaluation indicates
that relocation would be feasible, through additional regulatory approvals (Enercon 2010).

The IP2 and IP3 site is within New York's Coastal Zone. As indicated in Chapter 2, the IP2 and
IP3 site is located adjacent to a Significant Coastal Fish and Wildlife Habitat, as well as a Scenic
Area of Statewide Significance. Construction activities, such as grading, excavating, and filling,
would require a coastal erosion management permit. Permitting restrictions would influence the
construction of the cooling towers but they would not likely prevent Entergy from building the
towers.

Excavation for the cooling towers would cut into the side of the hills east of IP2 and IP3,
resulting in the removal of approximately 2 million cy (1.5 million m?) of material, including
mostly rock as well as dirt (Enercon 2010). In areas where the excavation intersects onsite
plumes of groundwater contaminated with tritium, strontium-90, and other radionuclides,
Entergy expects that excavated material will also be contaminated. The 2010 feasibility and
cost evaluation indicates that at least 6350 cy may be contaminated (Enercon 2010). Any
contaminated material would require appropriate disposal as radioactive waste. Currently, the
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Environmental Impacts of Alternatives to License Renewal
only available disposal site for low-level radioactive wastes is in Clive, Utah.

Entergy’s 2010 feasibility and cost study indicated that clean spoils from blasting could be
marketed as commodity crushed stone for construction projects, used as mine fill. Entergy
could also dispose of spoils in artificial reef projects off the New Jersey and New York coasts,
though their analysis indicates that additional permitting requirements may result (Enercon
2010). The NRC staff concludes that construction activities associated with cooling tower
installation at IP2 and IP3 would likely result in SMALL to LARGE land use impacts, depending
largely on how much material Entergy is able to reuse or recycle, and where Entergy disposes
of excavated material that cannot be reused or recycled.

o Ecology

Aquatic ecology. Land-clearing and construction activities can cause short-term, localized
impacts on streams and rivers from increased site runoff. These impacts are generally
mitigated through the use of erosion and sediment controls. Because of the size of the
construction area needed for the cooling towers at the IP2 and IP3 site, such measures would
be necessary to limit erosion and sediment deposition in the Hudson River. Construction
impacts, however, would be relatively short-lived, and would be offset to some degree by
reduced water consumption during prolonged outages at IP2 and IP3 when Entergy or its
contractors would connect the closed-cycle cooling system to the units.

Following construction, the closed-cycle cooling alternative will significantly reduce operational
impacts on streams and rivers compared to the current once-through cooling system. During
the summer months, when water use is at its highest, service and cooling tower makeup water
would be withdrawn at a rate of approximately 314,000 Ipm (83,000 gpm) for the combined
needs of IP2 and IP3. This would be a 95.2-percent reduction in water use compared to the
existing IP2 and IP3 once-through systems, which have a maximum flow rate of 6,553,000 Ipm
(1,731,000 gpm). Without modifications to the intake screening technologies, the NRC staff
assumes that the reduction in water intake results in an equivalent reduction in entrainment and
impingement. Entergy’s feasibility and cost evaluation indicates that 4 of the existing 6
circulating water intake bays would be used at each unit, and the existing service water intake
bays would also remain in service (Enercon 2010). The staff concludes that this significant
reduction in water demand would likely result in a similarly significant reduction in entrainment-
and impingement-related losses compared to the losses created by the current once-through
cooling system.

New circulating-water intake pumps would likely continue to utilize the Ristroph traveling
screens and fish-return system currently in operation (Entergy 2007). The greatest impact of
the closed-cycle system would be a reduction in entrainment and impingement of aquatic
species. As described in Section 4.1.3.3 of this SEIS, the NRC staff has concluded that the
once-through cooling system has a MODERATE impact from impingement and entrainment.
The reduction in flow may also reduce impingement or entrainment of the endangered
shortnose sturgeon (Acipenser brevirostrum) and macroinvertebrates, such as small clams and
mussels (bivalves), snails, worms, crustaceans, and aquatic insects. In Section 4.6.1, the NRC
staff had indicated that the impacts to the shortnose sturgeon are already SMALL, though
additional reductions in effects may occur as a result of reduced flow.

Under a closed-cycle cooling system, most discharged blowdown water is unheated. Because
the closed-cycle cooling system discharges a smaller volume of water, and because the water is
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Environmental Impacts of Alternatives to License Renewal

cooler than in a once-through system, the extent of thermal impacts - which could range from
SMALL to LARGE for the current once-through system, given uncertainty in the facility’s thermal
impacts — would be reduced. Thus, the effects of thermal shock also decline. However, the
discharge water may be higher in salinity and may contain higher concentrations of biocides,
minerals, trace metals, or other chemicals or constituents. To maintain compliance with
discharge permits, the water may need to be treated.

Overall, operation of the closed-cycle cooling alternative would produce substantially fewer
impacts to the aquatic environment relative to those caused by the existing once-through
system. The NRC staff concludes that the aquatic ecological impacts (including those to
threatened and endangered species) from the construction and operation of the hybrid
mechanical-draft closed-cycle cooling alternative for IP2 and IP3 would be SMALL.

Terrestrial ecology. Construction of the closed-cycle cooling alternative would entail clear-

cutting of onsite trees and excavation of areas for the two cooling towers as described in the

Land Use section. These activities would destroy fragments of onsite eastern hardwood forest
habitat (NYSDEC 2007; NYSDEC 2008a; Enercon 2010). Effects of removing these habitats |
could include localized reductions in productivity or relocations of some species.

Operation of the cooling towers also could have adverse localized impacts on terrestrial
ecology. The cooling towers would be 50 m (165 ft) tall and may produce a visible plume as
well as minimal ground fog under certain conditions, though hybrid towers of a round
configuration minimize these conditions to the maximum extent possible (Enercon 2010). The
potential physical impacts from a cooling tower plume include icing and fogging of surrounding
vegetation during winter conditions. Icing can damage trees and other vegetation near the
cooling towers. The salt content of the entrained moisture (drift) also has the potential to
damage vegetation, depending on concentrations (Enercon 2010), though this is reduced by the
higher release height and minimized entrainment inherent in the round, hybrid design.

Entergy’s feasibility and cost evaluation indicate deposition rates for both towers in the area of
highest exposure (between the two towers — an area that includes parking lots, Unit 1, and site
infrastructure) is 70 percent of the natural ambient salt deposition rate (Enercon 2010). The
hybrid cooling towers evaluated in this section have a drift rate of 0.001 percent (Enercon 2010).
This amounts to 26 Ipm (7 gpm (0.00001 x 70,000 gpm of water)) drift for both towers. The
amount and effects of drift would vary depending on a number of factors, including the
concentration of salt in the droplets, the size of the droplets, the number of droplets per unit of
surface area, the species of plant affected, and the frequency of local precipitation.

Actual measurements of drift deposition have been collected at only a few nuclear plants.

These measurements indicate that, beyond about 1.5 kilometer (km) (about 1 mile (mi)) from
nuclear plant cooling towers, salt deposition is generally near natural levels (NRC 1996). The
NRC staff reported in the GEIS that the salt-drift rate estimated to cause acute injury to the
eastern/Canadian hemlock (a particularly sensitive species) is in excess of 940 kilograms (kg)

per square kilometer (km?) (8.4 pounds per acre) per week (NRC 1996), well above the
anticipated deposition rates from the IP2 and IP3 cooling towers. Natural deposition is 160 kg

per km?, while the maximum deposition from both towers is 112 kg per km? (Enercon 2010). ‘

The NRC staff does not expect bird collisions with cooling towers to be a significant issue. The
NRC staff found in the GEIS that impacts from collisions would be SMALL at all plants with
existing cooling towers (NRC 1996).

December 2010 8-9 NUREG-1437, Supplement 38 |

OAGI0001367A 00342



—_—
QCQOWONOOOTAWN--

G T G,
AR WN-

a
(0]

NNNNN=22
A WN 20 OO

NNNNDN
O oo~NO O,

WWWWwWwWwWw
ahWON-_2O0O

A DAOWWWW
N-a2OOoo~NO®

N
w

Environmental Impacts of Alternatives to License Renewal

Section 4.6.2 of this SEIS discusses the effects of license renewal on threatened or endangered
terrestrial species. The section identifies the endangered Indiana bat (Myotis sodalis), the
threatened bog turtle (Clemmys muhlenbergii), and the New England cottontail (Sylvilagus
transitionalis), a candidate species, as being potentially affected. However, because of both the
site-specific environment and the lack of evidence of the species existing at the facility, potential
impacts to these threatened or endangered species are considered SMALL. Nonetheless,
should NYSDEC decide that cooling towers must be installed at the site, then appropriate
consultation with Fish and Wildlife Service would need to take place regarding the potential for
impacts to these species. Entergy noted in its comments (included in Appendix A of this SEIS)
that constructing cooling towers may have an effect on the Indiana Bat or its habitat.

While the effects of this alternative—including onsite land clearing and introduction of cooling
tower drift—are greater than the effects of the continued operation of the once-through cooling
system and are likely to be noticeable, they are not so great that they will have a destabilizing
effect on terrestrial resources in the vicinity of IP2 and IP3. The NRC staff concludes that the
overall effect on terrestrial ecology would be SMALL to MODERATE.

o Water Use and Quality

During construction of the alternative closed-cycle cooling systems at IP2 and IP3, changes in
water usage would likely be negligible. Increases may be seen in potable water demand for
construction workers and, if concrete is mixed on site, there would be additional demands.
However, these water needs would be short lived and would be at least partially offset by a
reduction in water use while IP2 and IP3 are in outages to install the closed-cycle cooling
system. For the term of construction, the additional water demands would need to be met by
the Village of Buchanan, which supplies water to the site. The Village of Buchanan purchases
public drinking water from surface water supplies.

The NYSDEC requires a construction general permit for storm water discharges from a project
such as construction of the hybrid cooling towers. In addition, the NYSDEC will require a
stormwater pollution prevention plan describing the use of silt fencing and other erosion-control
management practices that will be used to minimize impacts on surface water quality. The
construction project could also affect ground water as a result of dewatering excavations.

Circulating water makeup (30,000 to 61,000 Ipm (7800 to 16,000 gpm) for the cooling towers
(Enercon 2010) will have a negligible impact on water flow past the site. The estimated flow
150 m (500 ft) off the shoreline is about 34 million Ipm (9 million gpm) in a 150-to-180-m (500-
to-600-ft)-wide section (Entergy 2007). Therefore, the evaporation loss would be approximately
0.1 percent of the river flow. Further, the estuarine Hudson River is at sea level, and thus the
river's water level would not be affected by the cooling towers’ consumptive water use.

To compensate for evaporative and discharge losses, makeup water from the Hudson River
would be treated to remove silt, suspended solids, biological material, and debris. Makeup
water may also need lime softening, a water treatment process that produces a waste sludge
that requires disposal. Biocides, such as hypochlorite, are often added to cooling water to
diminish the affects of the biofouling organisms (Entergy 2007). Other chemicals, such as
acids, dispersants, scale inhibitors, foam suppressants, and dechlorinators may also be needed
for water treatment (NRC 1979).

To manage the chemicals and elevated concentrations of dissolved solids in the discharge
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water, treatment would likely be necessary in accordance with the IP2 and IP3 site SPDES
permit. The use of biocides or any other chemicals would likely require discharge treatment and
additional monitoring.

The IP2 and IP3 site does not utilize ground water for cooling operations, service water, or
potable water. As such, the continued operation of the site is not expected to affect local
ground water supplies (EPA 2008a). Localized dewatering of ground water from excavations
will likely be necessary during construction operations, but because this ground water is not
used by Entergy or entities off site, and because the ground water discharges to the Hudson
River after exiting the IP2 and IP3 site, construction is not likely to affect either ground water
quality or ground water use. Any radiologically contaminated groundwater that construction
crews encounter on site would need to be treated to meet release criteria before being
discharged. As a result of onsite contamination, crews will need to monitor for radionuclides in
liquid discharges and in excavations.

Proper controls of runoff and treatment of other site discharges, as well as appropriate
treatment of any contaminated groundwater, will not result in significant impacts on the surface
water (Hudson River) and evaporation losses are very small. Also, ground water impacts from
construction and operation of the cooling towers are expected to be minor. Therefore, the NRC
staff concludes that overall impacts to water resources and water quality from the closed-cycle
cooling alternative would be SMALL.

¢ Air Quality

The IP2 and IP3 site is located within the New Jersey-New York-Connecticut Interstate Air
Quality Control Region (40 CFR 81.13, “New Jersey-New York-Connecticut Interstate Air
Quality Control Region”). The air quality nonattainment issues associated with the portions of
these States located within a 50-mi radius are related to ozone (8-hour standard) and particulate
matter less than 2.5 microns (um) in diameter (PM.s). The entire States of New Jersey and
Connecticut are designated nonattainment areas for ozone (8-hour standard). Several counties
in Central and Southeastern New York within a 50-mi radius are also in nonattainment status for
the 8-hour ozone standard (EPA 2008b). Air quality would be affected by three different factors:
replacement power during construction-related outages, construction activities and vehicles
(including worker transportation), and cooling tower operations.

Entergy contractors indicate that prolonged outages of IP2 and IP3, such as would be required
to install cooling towers (TRC Environmental Corp [TRC] 2002) would require replacement
power from existing generating facilities within the New York City metropolitan area. They
assert that replacement of IP2 and IP3 energy output during cooling tower installation would
result in substantial increases in regulated air pollutants. To the extent that coal- and natural-
gas-fired facilities replace IP2 and IP3 output, the NRC staff finds that some air quality effects
would occur. The NRC staff finds that these effects would largely cease when IP2 and IP3
return to service, with the exception of any output lost to lower efficiency and new parasitic
loads from the closed-cycle cooling system (an average of approximately 88 MW, with peak
losses of 157.6 MW). Additional air quality impacts could result from power that replaces these
parasitic and efficiency losses.

Air quality at or near IP2 and IP3 during the construction of the IP2 and IP3 cooling towers
would be affected mostly by exhaust emissions from internal combustion engines. These
emissions would include carbon monoxide (CO), nitrogen oxides (NO,), volatile organic
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compounds (VOCs), sulfur oxides (SOy), carbon dioxide (CO,), and particulate matter 10 um or
less in diameter (PM,g) from operation of gasoline- and diesel-powered heavy-duty construction
equipment, delivery vehicles, and workers’ personal vehicles (these vehicles would also
produce or contribute to production of PM; ). The amount of pollutants emitted from
construction vehicles and equipment and construction worker traffic would likely be small
compared with total vehicular emissions in the region.

As noted in Section 3.3 of the GEIS, a conformity analysis is required for each pollutant when
the total direct and indirect emissions caused by a proposed Federal action would exceed
established threshold emission levels in a nonattainment area. In the GEIS, the NRC
determined that a major refurbishment activity may increase the facility workforce by up to 2300
construction, refurbishment, and refueling personnel during a significant refurbishment outage
period. The construction of two new cooling towers at IP2 and IP3 could approximate such
conditions; however, Entergy estimates that the construction activities would require an average
workforce of 300 additional workers with a maximum of about 600 workers (Enercon 2003).
Because |IP2 and IP3 are in a nonattainment area for ozone, and emissions from vehicles of the
additional workforce may exceed the ozone air quality thresholds, a conformity analysis would
be required before construction.

Fugitive dust, a contributor to PM,q, would be generated from site clearing and construction
traffic, blasting, and excavation. Given the size of the disturbed area that would be involved
(about 16 ha (40 ac)), and assuming that dust management practices would be applied (e.g.,
watering, silt fences, covering soil piles, revegetation), the fugitive dust impacts generated
during construction should be minor. Furthermore, the amount of road dust generated by the
vehicles traveling to and from the site transporting workers or hauling rock and dirt would
contribute to PM,o concentrations. Construction stage impacts, though significant, would be
relatively short lived.

Operation stage impacts could be more significant. As previously discussed, the cooling towers
would emit tower drift consisting of water, salt, and suspended solids. These emissions would
be considered PM;o, and some portion may include PM, 5. Because IP2 and IP3 are located in
a nonattainment area for PM; 5, a conformity analysis for the cooling towers would be necessary
and may result in additional restrictions on emissions, additional compensatory measures, or
further control of drift from the towers. Entergy’s feasibility and cost study indicates that
particulate emissions would be so great that it may not be possible to obtain construction and air
permits (Enercon 2010).

Should operational air quality impacts cause air quality to worsen and thus further exceed limits,
the effect would be MODERATE or greater, though some level of emissions trading would limit
this impact. During construction, air quality effects would be controlled by site practices and
compensatory measures required to maintain compliance with the Clean Air Act (CAA) (should
a conformity analysis show the need to take other action). Also, replacement power would be
required to comply with CAA requirements (and it would be short lived). Overall, the air quality
effects would be driven by operational impacts, and could be SMALL to LARGE, depending on
the towers’ compliance with CAA requirements and the availability of PM2.5 allowances.

o Waste

Construction of the closed-cycle cooling alternative at IP2 and IP3 would generate some
construction debris and an estimated 2 million cy (1.5 million m?) of rock and soil (Entergy
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2007). This material may be affected by onsite radiological contamination or by other previous
site activities. Depending on the characteristics of the material, it may be possible to reuse or
recycle much of it, as discussed in the Land Use portion of this section. If the material cannot
be reused or recycled, it will have to be properly managed as a waste. Whether reused,
recycled, or disposed of, the material will have to be transported off site. Given the likely size of
blasting spoil particles, an onsite crushing operation may be necessary (Enercon 2010).

If disposed of, rather than reused or recycled, the waste may require additional offsite land use.
Entergy’s feasibility and cost evaluation indicates that at least 6350 cy (4850 m®; approximately
0.3 percent) is likely to be contaminated, and that contaminated spoils would need to be
disposed of as Class A Waste (Enercon 2010). The only current outlet for Class A Waste is in
Clive, Utah. Contaminated wastes would need to be appropriately packaged and transported.
However, Entergy’s feasibility and cost evaluation also indicates that all material, even if it
contains low levels of contamination, could possibly be disposed of in the ocean.

Some solid wastes may be generated by water treatment processes. Any such waste would be
treated and/or disposed of in accordance with State solid waste regulations. During operation,
Entergy will have to maintain release of solids and chemicals to the blowdown water and,
subsequently, to the discharge canal and the Hudson River in accordance with IP2 and IP3
SPDES permits. Other solid wastes from tower operation and maintenance (including sludge
from the tower basins) would be managed and disposed of in accordance with applicable State
regulations at approved offsite facilities. As noted in the Water Quality portion of this section,
any contaminated ground water produced by dewatering operations will need to be properly
treated before discharge.

Though a large volume of rock and soil would require offsite transportation, at least one disposal
option — ocean dumping — would require no additional land.. The NRC staff concludes that
waste-related impacts associated with the closed-cycle cooling alternative at IP2 and IP3 could
range from SMALL to LARGE, depending on where Entergy disposes of the material, whether
the material can be reused or recycled, and the extent to which contaminated spoils require
special disposal.

¢ Human Health

Human health impacts for an operating nuclear power plant are identified in 10 CFR Part 51,
Subpart A, Appendix B, Table B-1. Potential impacts on human health from the operation of
closed-cycle cooling towers at nuclear power plants are evaluated in Section 4.3.6 of the GEIS.

During construction activities there would be risk to workers from typical industrial incidents and
accidents. Accidental injuries are not uncommon in the construction industry and accidents
resulting in fatalities do occur. However, the occurrence of such events is mitigated by the use
of proper industrial hygiene practices, complying with worker safety requirements, and training.
Occupational and public health impacts during construction are expected to be controlled by
continued application of accepted industrial hygiene protocols, occupational health and safety
controls, and radiation protection practices.

Depending on the level of contaminated spoils and groundwater removed during the
construction process, it is possible that additional occupational exposures to radiation may
occur. Crews would need to comply with existing radiation exposure standards. Given the low
level of contamination in soil and groundwater, as well as the limited extent of the
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contamination, this is likely not to be a significant issue at the construction site.

Hybrid cooling towers at IP2 and IP3 would be equipped with sound attenuators (Enercon
2010). The topography of the area would provide additional attenuation of the noise levels. An
analysis of potential offsite noise levels resulting from both cooling towers operating
continuously indicated that the increase in noise levels at sensitive receptor sites would be

1 decibel or less, a level most likely not noticeable by the residents of the Village of Buchanan
(Enercon 2010). These sound levels would comply with Village of Buchanan requirements.

The GEIS evaluation of health effects from plants with cooling towers focuses on the threat to
workers from microbiological organisms whose presence might be enhanced by the thermal
conditions found in cooling towers. The microbiological organisms of concern are freshwater
organisms that are present at nuclear plants that use cooling ponds, lakes, or canals and that
discharge to small rivers (NRC 1996). Because the closed-cycle system at IP2 and IP3 would
operate using brackish water, and because the Hudson River at Indian Point does not meet the
NRC’s definition of a small river, thermal enhancement of microbiological organisms is not
expected to be a concern.

Furthermore, as described in Section 4.3 of this SEIS, the NRC concludes that continued
operation of the facility would not increase the impacts of occupational radiation exposures
during the relicensing period. Overall, the NRC staff concludes that human health impacts from
the closed-cycle cooling alternative would also be SMALL.

e Socioeconomics

Socioeconomic impacts are defined in terms of changes to the demographic and economic
characteristics and social conditions of a region. For example, the number of jobs created by
the construction and operation of a closed-cycle cooling could affect regional employment,
income, and expenditures. Two types of job creation result from this alternative: (1)
construction-related jobs, and (2) operation-related jobs, which have the greater potential for
permanent, long-term socioeconomic impacts.

Entergy estimates that construction of the cooling towers would require an average workforce of
300 mostly temporary employees or contractors and could take an estimated 62 months.

During the outage phase of the effort, the temporary workforce could peak at 600 (Entergy
2007). For comparison purposes, a workforce of approximately 950 additional workers is on
site during a routine refueling outage (Entergy 2007).

As previously described, the impacts of relicensing and refurbishing IP2 and IP3 are addressed
in a site-specific case study presented in Appendix C (Section C.4.4) to the GEIS. The case
study postulated that major refurbishment activities could result in as many as 2300 workers on
site. In the case study, the workers were engaged in a variety of component replacement and
inspection activities. The case study employment estimate is significantly larger than Entergy’s
estimate in the previous paragraph and is considered by the NRC staff to be the maximum
potential size of the temporary workforce because the GEIS estimate includes a variety of
activities that will not be occurring at Indian Point during an outage to install a closed-cycle
cooling system. As of June 2006 the site had approximately 1255 full-time workers (Entergy
employees and baseline contractors) during normal plant operations (Entergy 2007).

The GEIS case study concluded that, because the surrounding counties are high population
density areas as described in Section 4.4.1 of this SEIS, there will be available housing to
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Environmental Impacts of Alternatives to License Renewal

support the influx of workers. Therefore, the GEIS concluded that any construction-related
impact on housing availability would likely be small. With even fewer workers on site than
anticipated in the GEIS, impacts would be even less noticeable.

As reported by Levitan and Associates, Inc. (2005), payments-in-lieu-of-taxes (PILOT) are made
by Entergy to surrounding taxing jurisdictions. The PILOT amounts would not likely be affected
by the construction of new closed-cycle cooling systems or other capital expenditures. In
accordance with the PILOT agreements, this payment schedule will remain fixed through the
term of the current site licenses (Levitan and Associates, Inc. 2005). Because plant valuation is
not likely to change drastically with the installation of closed-cycle cooling (though it may
increase), PILOT payments are likely to stay at similar relative levels throughout the renewal
term.

Electricity costs and grid reliability are outside of the scope of NRC’s review, though many
commenters have expressed concern about these two issues. The NRC staff notes that the
New York Independent System Operator (NYISO) would continue to monitor grid function and
reliability, and prices would be established on New York State’s restructured electricity market.
Approximately 42 weeks of outage would be necessary to complete construction and implement
closed-cycle cooling (Enercon 2010).

The NRC staff concludes that most socioeconomic impacts related to construction and
operation of cooling towers at the site would be SMALL.

o Transportation

Adverse transportation impacts would be likely during construction of cooling towers. The
greatest impacts would occur during site excavation and would decline later in construction.
These impacts would return to current levels following construction.

Offsite disposal of approximately 2 million cy (1.5 million m®) of rock and soil from the
excavation of the two cooling tower sites would be expected to have a significant impact on
local transportation infrastructure. As indicated by Entergy’s feasibility and cost evaluation, the
blasting and excavation phase of construction would take approximately four years to complete
(Enercon 2010). Given 20 cy dump trucks, approximately 100,000 round trips would be needed
to remove the excavated materials. During peak excavation periods, 364 to 518 truck loads
would leave the site each day. Much of this material could leave the site on barges in the
Hudson River (Enercon 2010). Entergy’s feasibility and cost evaluation indicates that barge
transportation is the most likely option for reused and recycled blasting spoils (Enercon 2010).
Earlier estimates by Entergy indicated that each barge may hold 1000 tons of spoils.

Road traffic in the area is heavy and the additional traffic from construction and site workers
would cause increased traffic delays, particularly along US Highway 9 and State Highway 9A
(Entergy 2007). Barged material may be transferred to trucks at transshipment points along the
Hudson, though this is likely to have markedly lower impacts on transportation than if all spoils
were trucked offsite along surface roads near Indian Point. In some cases, though, impacts
could still be significant. If barged material were transported out to sea and disposed of there,
then NRC staff expects that impacts on transportation would be minor.

During operations, NRC staff anticipates that the closed-cycle cooling system would have little
to no effect on transportation, and would likely be limited to occasional shipments of waste
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Environmental Impacts of Alternatives to License Renewal

cleaned out from cooling tower basins, occasional deliveries of chemicals used to prevent
fouling of the towers, and any replacement components necessary throughout the life of the
towers. As noted previously, fogging and icing is not expected to be significant.

Based on independent calculations of expected waste volumes from site excavations that were
on the same order of magnitude as the Entergy estimates, the NRC staff concludes that impacts
from transportation activities, primarily during excavation of the construction site, could be
significant and destabilizing, though temporary, during construction and will not be noticeable
during operations. Impacts, then, will be SMALL during operations, but SMALL to LARGE
during construction.

o Aesthetics

IP2 and IP3 are already visible from the Hudson River, scenic overlooks on area highways, and
the Palisades Interstate State Park. The property is adjacent to the Scenic Area of Statewide
Significance. The addition of the two cooling towers, standing 50 m (165 ft) in height, would
make the entire facility more visible as the developed footprint of the facility would be expanded
(Entergy’s feasibility and cost evaluation includes site renderings to illustrate visual impacts;
Enercon 2010. The towers are more aesthetically similar to austere, international-style
performance or convention centers than to the hyperbolic natural draft towers many associate
with nuclear power plant sites). The clear-cutting of wooded areas for construction of the towers
would remove a visual buffer for some site structures. The towers themselves would be clearly
visible from offsite vantage points. Entergy has indicated that it would preserve as many trees
as possible and that it would plant new trees to reestablish some visual buffers and help
attenuate noise (Entergy 2007). Remaining and new trees could act as a partial visual buffer
between the construction sites and the river and a visual and noise buffer on land (Entergy
2007).

While the hybrid mechanical-draft cooling towers under consideration are designed to reduce
fog and ice production in the local area and minimize presence at ground level, fog and ice
produced during operation could still occur. In particular, a visible plume, though attenuated by
the hybrid design, may occur under certain meteorological conditions during the year (Enercon
2010). In most cases, these plumes would occur immediately over the towers and Indian Point
property, though under worst case conditions, plumes may extend several hundred to
thousands of meters (Enercon 2010). Given tower design, it is likely to remain aloft and not
occur at ground level thereby reducing the likelihood and severity of fog and ice. Less
noticeable moisture and salt deposition from the plume may increase dampness and corrosion
on surrounding property, which could affect the visual environment. The circular hybrid design
proposed by Entergy disperses remaining drift over a greater area at a lower intensity than a
single-stage wet mechanical-draft cooling tower (Enercon 2003).

Given proximity to a Scenic Area of Statewide Significance, Entergy’s feasibility and cost
evaluation indicates that cooling towers may be incompatible with NYSDEC Visual Policy. From
NRC’s perspective, this is an issue for Entergy and the State to reconcile, should NYSDEC
require cooling towers.

The NRC staff concludes that the impact of construction and operation of a closed-cycle cooling
system at IP2 and IP3 on aesthetics would likely be MODERATE to LARGE, given the proximity
to important visual resources. Impacts will be greater when atmospheric conditions result in
large, visible plumes, and the towers will always be clearly visible.
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Environmental Impacts of Alternatives to License Renewal

o Historic and Archeological Resources

Should NYSDEC decide that Indian Point must install cooling towers, extensive consultation
and further study of onsite historical resources will be necessary. As noted in Section 4.4.5.1 of
this SEIS, Entergy’s Phase 1b study identified historic and prehistoric resources in the area
identified for the south tower (ENN 2009). Based on Entergy’s consultation with the New York
State Historic Preservation Office, significant additional site study and consultation with other
interested groups, particularly Tribal representatives, will be necessary should NYSDEC require
cooling tower installation (ENN 2009, NYSHPO 2009). Prior to Entergy’s Phase 1b study, a
Phase 1A survey was conducted on the property in 2006. The NRC staff identified 76
resources listed on the National Register of Historic Places (NRHP) within 5 miles of IP2 and
IP3.

There are registered historically significant buildings and sites within several kilometers of IP2
and IP3 and other nonregistered sites or buildings that may be eligible for registration (NRC
1996). However, the NRC case study presented in the GEIS indicated that some unregistered
sites may go unprotected because the sites’ significance may be discounted because of their
proximity to the IP2 and IP3 facility.

Further studies and consultation with the State Historic Preservation Office and appropriate
Native American Tribes, would occur under Section 106 of the National Historic Preservation
Act (NHPA) should NYSDEC require that cooling towers be constructed onsite. Any historic or
archeological resources are present in previously disturbed areas or in undisturbed areas, they
would have to be evaluated for eligibility for listing on the NRHP.

Entergy has procedures for addressing historic and archeological resources (as noted in
Section 4.4.5.2), and it has acknowledged the need to survey for unknown resources before
construction. As noted in this section, further evaluation and consultation would be necessary
prior to cooling tower installation. Historic and archeological resources could be adversely
impacted given the potential for historic and prehistoric resources to be discovered on the
cooling tower sites. Entergy’s early coordination, consultation, and planning could help to
reduce or minimize most impacts. . Nonetheless, the NRC staff concludes that the impact from
the closed-cycle cooling alternative would likely range from SMALL to MODERATE if historic
and archeological resources cannot be avoided.
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¢ Environmental Justice

The NRC staff addresses environmental justice impacts of continued operations in Section 4.4.6
of this SEIS. Construction and operation of cooling towers at IP2 and IP3 could have an impact
on minority and low-income populations.

The environmental justice impact analysis evaluates the potential for disproportionately high and
adverse human health and environmental effects on minority and low-income populations that
could result from the construction and operation of a closed-cycle cooling system at Indian
Point. Adverse health effects are measured in terms of the risk and rate of fatal or nonfatal
adverse impacts on human health. Disproportionately high and adverse human health effects
occur when the risk or rate of exposure to an environmental hazard for a minority or low-income
population is significant and exceeds the risk or exposure rate for the general population or for
another appropriate comparison group. Disproportionately high environmental effects refer to
impacts or risk of impact on the natural or physical environment in a minority or low-income
community that are significant and appreciably exceeds the environmental impact on the larger
community. Such effects may include biological, cultural, economic, or social impacts. Some of
these potential effects have been identified in resource areas previously discussed in this
section. For example, increased demand for rental housing during construction could
disproportionately affect low-income populations. Minority and low-income populations are
subsets of the general public residing around IP2 and IP3, and all are exposed to the same
hazards generated from constructing and operating a closed-cycle cooling system.

Potential impacts to minority and low-income populations from the construction and operation of
a closed-cycle cooling system at Indian Point would mostly consist of environmental and
socioeconomic effects (e.g., noise, dust, traffic, employment, and housing impacts). Noise and
dust impacts from construction would be short-term and primarily limited to onsite activities.
However, minority and low-income populations residing along site access roads could be
affected by increased commuter vehicle traffic during shift changes. Increased demand for
rental housing during construction of the closed-cycle cooling system could affect low-income
populations in the vicinity of IP2 and IP3. However, these effects would be temporary during
certain hours of the day and not likely to be high and adverse. Since IP2 and IP3 are located in
a high population area and the number of available housing units exceeds demand, any
increase in employment would have little or no noticeable effect on the availability of housing in
the region. Given the close proximity to the New York metropolitan area, most construction
workers would commute to the site thereby reducing the potential demand for rental housing.

As noted earlier in this section, replacement power required during a 42-week outage could
increase air quality effects in minority and low-income communities, depending on the location
and characteristics of generator units used to replace IP2 and IP3 output. These effects are
likely to be short-lived (most will be no longer than the outage period), and may vary with time of
year, scheduled outages at other facilities, and generator pricing on the New York Independent
System Operator (NYISO) grid. Additionally, impacts would occur near existing facilities and
would result from incremental increases rather than new effects. As a result, impacts are likely
to be small. Nonetheless, some additional power generation may have to come from other
sources to make up for parasitic and efficiency losses. These could contribute to additional air
quality and human health impacts. However, it is assumed that emissions from these generator
facilities would meet air quality standards.
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Based on this information and the analysis of human health and environmental impacts
presented in this section, the construction and operation of the closed-cycle cooling system
would not have disproportionately high and adverse human health and environmental effects on
minority and low-income populations residing in the vicinity of IP2 and IP3.

Table 8-1. Summary of Environmental Impacts of a Closed-Cycle Cooling Alternative

at IP2 and IP3
Impact Closed-Cycle |
Cats or Cooling Alternative
gory Impact Comments
Land Use SMALL to Construction of towers requires about 16 ha (40 ac). Waste |
LARGE disposal may require much offsite land.
Ecology: SMALL Entrainment and impingement of aquatic organisms, as well
Aquatic as heat shock, would be reduced. |
Ecology: SMALL to Onsite forest habitats disturbed with possible effects to
Terrestrial MODERATE endangered species.
Water Use and  SMALL Releases to surface water would be treated as necessary to
Quality meet permit requirements. Runoff from construction activities
is likely to be controlled.
Air Quality SMALL to Primary impacts from operational emissions, as well as
LARGE replacement power. Existing regulations may limit effects.
Waste SMALL to Construction would generate soil, rock, and debris requiring
LARGE disposal; impacts vary greatly with disposal options.
Human Health SMALL Workers experience minor accident risk and may encounter
contaminated blasting spoils during construction, though
monitoring will limit potential for impacts.
Socioeconomics  SMALL No impact to offsite housing or public services occurs.
Transportation SMALL to Increased traffic associated with construction (workers and
LARGE waste disposal) may be significant, though little effect during
operations.
Aesthetics MODERATE Construction of two towers, 165 ft tall, would have a
to LARGE noticeable impact on the aesthetics of the site. Plume may
be highly visible on some days.
Historical and SMALL to Recent study indicates potential for resources, though
Archeological MODERATE existing procedures should help protect resources on the
Resources largely-disturbed site.
Environmental SMALL Impacts are not anticipated to be disproportionately high and
Justice adverse for minority and low-income communities.
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8.2 No-Action Alternative

The NRC regulations implementing the National Environmental Policy Act of 1969, as amended
(NEPA) (see 10 CFR Part 51, Subpart A, Appendix A, paragraph 4), specify that the no-action
alternative will be discussed in an NRC environmental impact statement.

For license renewal, the no-action alternative refers to a scenario in which the NRC would not
renew the IP2 and IP3 operating licenses and Entergy would then cease operating both units on
or before the expiration of their current operating licenses. Following the shutdown of each unit,
Entergy would initiate decommissioning of the facility in accordance with the NRC
decommissioning requirements in 10 CFR 50.82, “Termination of License.” Full dismantling of
structures and decontamination of the site may not occur for up to 60 years after plant
shutdown.

Regardless of whether or not the IP2 and IP3 operating licenses are renewed, the facility’s
owner will eventually be required to shut down the reactors and decommission the IP2 and IP3
facility. If the operating licenses are renewed, shutdown and decommissioning activities would
not be avoided but would be postponed for up to an additional 20 years.

The environmental impacts associated with decommissioning, following a license renewal
period of up to 20 years or following the no-action alternative, would be bounded by the
discussion of impacts in Chapter 7 of the GEIS, Chapter 7 of this SEIS, and NUREG-0586,
“Final Environmental Impact Statement on Decommissioning of Nuclear Facilities” (NRC 2002).
The impacts of decommissioning after 60 years of operation are not expected to be significantly
different from those occurring after 40 years of operation.
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Table 8-2. Summary of Environmental Impacts of the No-Action Alternative

Impact Category Impact Comment

Land Use SMALL Impacts are expected to be SMALL because plant shutdown
is expected to result in few changes to offsite and onsite land
use, and transition to alternate uses is expected over an
extended timeframe.

Ecology SMALL Negative impacts to aquatic ecology of the Hudson River will
cease. The overall impact is SMALL.

Water Use and SMALL Impacts are expected to be SMALL as no new impacts occur

Quality with plant shutdown.

Air Quality SMALL Impacts are expected to be SMALL because emissions
related to plant operation and worker transportation will
decrease.

Waste SMALL Impacts are expected to be SMALL because generation of
high-level waste will stop and generation of low-level and
mixed waste will decrease.

Human Health SMALL Impacts are expected to be SMALL because radiological
doses to workers and members of the public, which are within
regulatory limits, will be reduced.

Socioeconomics SMALL to Impacts vary by jurisdiction, with some areas experiencing

MODERATE MODERATE effects.

Socioeconomics SMALL Impacts are expected to be SMALL because the decrease in

(Transportation) employment would reduce traffic.

Aesthetics SMALL Impacts are expected to be SMALL because plant structures
will remain after plant shutdown.

Historic aqd SMALL Impacts are expected to be SMALL because shutdown of the

Archeological . . :

Resources plant will not immediately change land use.

Environmental Justice SMALL

Impacts are not anticipated to be disproportionately high and
adverse for minority and low-income populations.
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Impacts from the decision to permanently cease operations are not considered in NUREG-0586,
or its Supplement 1.? Therefore, immediate impacts that occur between plant shutdown and
the beginning of decommissioning are considered here. These impacts will occur when the
units shut down regardless of whether the license is renewed (see Table 8-2).

Plant shutdown will result in a net loss of power generating capacity. The power not generated
by IP2 and IP3 during the license renewal term would likely be replaced by (1) power supplied
by other producers (either existing or new units) using generating technologies that may differ
from that employed at IP2 and IP3, (2) demand-side management and energy conservation, or
(3) some combination of these options. The environmental impacts of these options are
discussed in Section 8.3 of this SEIS. While these options can be alternatives to license
renewal (given sufficient resource availability), they also constitute potential consequences of
the no-action alternative. Impacts from these options will addressed in their respective portions
of this Section.

This SEIS does not assess the specifics of the need for corrections to reactive power that would
be required if IP2 and IP3 were shut down. Reactive power (i.e., power stored in magnetic
fields throughout the power grid) is essential for the smooth operation of the transmission grid
because it helps hold the voltage to desired levels. It may be possible to use the existing
generators at IP2 and IP3 as a source of reactive power even if IP2 and IP3 are shut down. As
“synchronous condensers,” the generators could add reactive power (but not real power) to the
transmission system (National Research Council 2006). Because it is assumed that the
generators would be operated as synchronous condensers only until the reactive power could
be supported by new, real replacement power generation, their operation is not considered as a
significant contributor to the impacts described below. Further, as a shut-down nuclear power
plant may not be decommissioned for many years after shutdown, the continued operation of
IP2 and IP3 generators would not necessarily slow or impede decommissioning activities.

e Land Use

In Chapter 4 of this SEIS, the NRC staff concluded that the impacts of continued plant operation
on land use would be SMALL. Onsite land use will not be affected immediately by plant
shutdowns. Plant structures and other facilities are likely to remain in place until
decommissioning. In the near term, the transmission lines associated with IP2 and IP3 will
likely remain in place. Inthe long term, it is possible that the transmission lines that extend from
the onsite switchyard to major transmission corridors will be removed. As a result, the
transmission line ROWSs will no longer be maintained and the ROW will be available for other
uses. Also, as a result of plant shutdowns, there would be a reduction in uranium mining activity
on approximately 870 ha (2150 ac), or 405 ha (1000 ac) per 1000 MW(e) (NRC 1996).
Therefore, the staff concludes that the impacts on land use from plant shutdown would be
SMALL.

Appendix J, “Socioeconomic and Environmental Justice Impacts Related to the Decision to Permanently
Cease Operations,” to NUREG-0586, Supplement 1, discusses the socioeconomic impacts of plant closure,
but the results of the analysis in Appendix J are not incorporated in the analysis presented in the main body
of the NUREG.
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o Ecology

In Chapter 4 of this SEIS, the NRC staff concluded that entrainment and impingement of aquatic
species would have MODERATE impacts. The NRC staff also concluded that thermal shock
could have a SMALL to LARGE impact. Terrestrial ecological impacts were SMALL. Cessation
of operations will eliminate cooling water intakes from and discharges to the Hudson River. The
environmental impacts to aquatic species, including threatened and endangered species,
associated with these changes are generally positive because entrainment and impingement
issues will be eliminated, as would impacts from the plant’'s thermal plume. The NRC staff
expects that impacts to aquatic ecology would decline to SMALL if the plant shuts down. |

The impacts of plant closure on the terrestrial ecosystem could be both negative and positive,
depending on final disposition of the IP2 and IP3 site. Currently, there is a fragment of eastern
deciduous hardwood habitat in the exclusion area of the facility that Entergy indicates has not
been previously developed. This fragment could be destroyed by new development once
access is no longer restricted. Plant closure will not directly affect this fragment, however, and a
prolonged period prior to site decontamination may also provide protection for this fragment.
Overall, the NRC staff concludes that ecological impacts from shutdown of the plant would be
SMALL.

o Water Use and Quality

When the plant stops operating and cooling water is no longer needed, there will be an
immediate reduction in water withdrawals from and discharge to the Hudson River. This will
reduce evaporation from the river in the vicinity of the plant and will result in decreased
discharges of biocides and other chemicals. Therefore, the staff concludes that the impacts on
surface water use and quality from plant shutdown would be less noticeable than current
operations and would remain SMALL.

Ground water at the IP2 and IP3 site contains elevated concentrations of tritium (EPA 2004). In
Sections 2.2.7 and 4.5 of this SEIS, the NRC staff examined available information on leakage to |
ground water and determined that the issue, while new, is not significant. The source of the
contamination is believed to be historical leakage from the IP1 and IP2 spent fuel pools. Since
discovering the leaks, Entergy has removed fuel from the IP1 spent fuel pool and drained it.

The no-action alternative would not, on its own, affect ground water contamination.

Consequently, the NRC staff concludes that ground water quality impacts from shutdown of the
plant would be SMALL.

¢ Air Quality

In Chapter 4 of this SEIS, the NRC staff adopted the findings in the GEIS that the impacts of |
continued plant operation on air quality would be SMALL. When the plant stops operating, there
will be a reduction in emissions from activities related to plant operation (e.g., use of diesel
generators and vehicles to transport workers to the site). As such, the NRC staff concludes that
the impact on air quality from shutdown of the plant would be SMALL.
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o Waste

The impacts of waste generated by continued plant operation are discussed in Chapter 6 of this
SEIS. The impacts of low-level and mixed waste from plant operation are characterized as
SMALL. When IP2 and IP3 stop operating, the plant will stop generating high-level waste and
generation of low-level and mixed waste associated with plant operation will briefly increase,
and then will decline. Therefore, the staff concludes that the impacts of waste generated after
shutdown of the plant would be SMALL.

Wastes associated with plant decommissioning are unavoidable and will be significant whether
the plant is decommissioned at the end of the initial license term or at the end of the period of
extended operation. The no-action alternative will not have an appreciable effect on waste
volumes associated with decommissioning.

¢ Human Health

In Chapter 4 of this SEIS, the NRC staff concluded that the impacts of continued plant operation
on human health are SMALL. After cessation of plant operations, the amount of radioactive
material released to the environment in gaseous and liquid forms, which are currently within
regulatory limits, will be reduced. Therefore, the NRC staff concludes that the impact of plant
shutdown on human health also would be SMALL. In addition, the variety of potential accidents
at the plant will be reduced to a limited set associated with shutdown events and fuel handling.
In Chapter 5 of this SEIS, the staff concluded that impacts of accidents during operation are
SMALL. Therefore, the NRC staff concludes that the impacts of potential accidents following
shutdown of IP2 and IP3 also would be SMALL.

e Socioeconomics

In Chapter 4 of this SEIS, the NRC staff concluded that the socioeconomic impacts of continued
plant operation would be SMALL. Should the plant shut down, there would be immediate
socioeconomic impacts from loss of jobs (some, though not all, of the approximately 1255 full-
time employees and baseline contractors would begin to leave the site); property tax payments
to Westchester County may be reduced. These impacts, however, would not be considered
significant on a countywide basis because of the large population in the area and because plant
workers’ residences are not concentrated in a single municipality or county.

PILOT payments and other taxes from IP2 and |IP3 are paid directly to the Town of Cortlandt,
the Village of Buchanan, and the Hendrick Hudson Central School District. Entergy paid a
combined $21.2 million in PILOT payments, property taxes, and other taxes to Westchester
County, the Town of Cortlandt, the Village of Buchanan, the Verplanck Fire District, and the
Hendrick Hudson Central School District in 2005 (Entergy 2007). PILOT payments, property
taxes, and other taxes paid by the site account for a significant portion of revenues for these
Government agencies.

The Village of Buchanan, which has over 2100 residents, is the principal local jurisdiction that
receives direct revenue from IP2 and IP3. In fiscal year 2005, PILOT payments, property taxes,
and other taxes from Entergy contributed about 39 percent of the Village of Buchanan's total
revenue of $5.08 million (Entergy 2007). The revenues generated from IP2 and IP3 are used to
fund police, fire, health, transportation, recreation, and other community services. Additionally
in fiscal year 2005, PILOT payments, property taxes, and other taxes from Entergy contributed

NUREG-1437, Supplement 38 8-24 December 2010

OAGI0001367A 00357



—_—
QCQOWONOOUBPAhW N

[ N N G G G |
~NO R WN-

N
oo

NNNNDN =2
A WN 20O

N
o

WWWNNNDN
N=a2OOWoo~NO®

w
w

WWWWwWwWw
O©oOo~NO A

N
o

Environmental Impacts of Alternatives to License Renewal

over 35 percent of the total revenue collected for the Hendrick Hudson Central School District,
which serves approximately 3000 students (Entergy 2007).

The shutdown of IP2 and IP3 may result in increased property values of the homes in the
communities surrounding the site (Levitan and Associates, Inc. 2005). This would result in
some increases in tax revenues. However, to fully offset the revenues lost from the shutdown of
IP2 and IP3, taxing jurisdictions most likely would have to compensate with higher property
taxes (Levitan and Associates, Inc. 2005). The combined increase in property values and
increased taxes could have a noticeable effect on some area homeowners and business,
though Levitan and Associates did not indicate the magnitude of this effect and whether the net
effect would be positive or negative.

Revenue losses from Indian Point operation would affect the communities closest to and most
reliant on the plant’s tax revenue and PILOT. If property values and property tax revenues
increase, some of these effects would be smaller. The NRC staff concludes that the
socioeconomic impacts of plant shutdown would likely be SMALL to MODERATE (MODERATE
effects for the Hendrick Hudson Central School District, Village of Buchanan, Town of Cortlandt,
and the Verplanck Fire District). See Appendix J to NUREG-0586, Supplement 1 (NRC 2002),
for additional discussion of the potential impacts of plant shutdown.

o Transportation

In Chapter 4 of this SEIS, the NRC staff concluded that the impacts of continued plant operation |
on transportation would be SMALL. Cessation of operations will be accompanied by reduced
traffic in the vicinity of the plant. Most of the reduction will be associated with a reduction in
plant workforce, but there will also be a reduction in shipment of maintenance materials to and
from the plant. Therefore, the staff concludes that the impacts of plant closure on transportation
would be SMALL

o Aesthetics

In Chapter 4 of this SEIS, the NRC staff concluded that the aesthetic impacts of continued plant
operation would be SMALL. Major plant structures and other facilities, such as the containment
buildings and turbine buildings, are likely to remain in place until decommissioning begins. The
NRC staff also anticipates that the overall appearance of the facility and its grounds would be
maintained through the decommissioning. Since no significant changes would occur between
shut down and decommissioning, the staff concludes that the aesthetic impacts of plant closure
would be SMALL.

o Historic and Archeological Resources

In Chapter 4 of this SEIS, the staff concluded that the impacts of continued plant operation on
historic and archeological resources would be SMALL. Onsite land use will not be affected
immediately by the cessation of operations since plant structures and other facilities are likely to
remain in place until decommissioning. Following plant shutdown, there would be no
foreseeable need for archeological surveys of the area. Therefore, the NRC staff concludes
that the impacts on historic and archeological resources from plant shutdown would be SMALL.
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¢ Environmental Justice

In Chapter 4 of this SEIS, the NRC staff concluded that the environmental justice impacts of
continued operation of the plant would be SMALL because continued operation of the plant
would not have a disproportionately high and adverse impact on minority and low-income
populations. Although the NRC staff concluded that the socioeconomic impacts of the plant
shutdown would be MODERATE for some jurisdictions, the impacts of the plant shutdown are
likely to be felt across the entire community and could disproportionately affect some minority
and low-income populations. Some minority and low-income populations located in urban areas
could be affected by reduced air quality and increased health risks due to the burning of fossil
fuel in existing power plants used to replace the lost power generated by Indian Point.

As described in Section 2.2.8.6, the site contributed over 35 percent of the total revenue
collected for the Hendrick Hudson Central School District in 2005. The Hendrick Hudson
Central School District has only an 18-percent minority population (compared to a 47-percent
Statewide average) and only 5 percent of the students are eligible for a free or reduced-price
lunch program (compared to a Statewide average of 44 percent). Therefore, the loss of funding
to the Hendrick Hudson Central School District would not disproportionately affect minority and
low-income populations (GreatSchools 2008).

The site contributed about 39 percent of the Village of Buchanan’s total revenue in 2005
(Entergy 2007). In 2000, less than 4 percent of the population were minorities and less than

4 percent of the individuals were below the poverty level (US Census Bureau 2000). Therefore,
the loss of funding to the Village of Buchanan would not disproportionately affect minority and
low-income populations.

The NRC staff concludes that the environmental justice impacts of plant shutdown would be
SMALL. See Appendix J to NUREG-0586, Supplement 1 (NRC 2002), for additional discussion
of these impacts.

8.3 Alternative Energy Sources

This section discusses the environmental impacts associated with developing alternative
sources of electric power to replace power generated by IP2 and IP3. The order of alternative
energy sources presented in this section does not imply which alternative would be most likely
to occur or which is expected to have the least environmental impacts. The NRC staff notes
that discussion of supercritical coal-fired generation has been relocated to Section 8.3.

The following central generating station alternatives are considered in detail in the identified
sections of this SEIS:

¢ natural gas combined-cycle (NGCC) generation at either the IP2 and IP3 site or an
alternate site (Section 8.3.1)

The NRC staff considers the following nongeneration alternatives to license renewal in detail in
the identified sections of this SEIS:

e purchased electrical power (Section 8.3.2)

e energy conservation and efficiency (Section 8.3.3)
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Environmental Impacts of Alternatives to License Renewal

The NRC staff also considers two combinations of alternatives that include new or existing
generation along with conservation or purchased power in the identified sections of this SEIS:

e continued operation of either IP2 or IP3, renewable generation, and conservation
programs (Section 8.3.5.1)

e repowering a retired facility with a new NGCC power plant, renewable generation, and
conservation (Section 8.3.5.2)

Alternatives considered by the NRC staff but dismissed from further evaluation as stand-alone
alternatives are addressed in Section 8.3.4 of this SEIS. Several of the alternatives discussed
in Section 8.3.4 are included in the combinations addressed in Section 8.3.5.

Alternatives Process

Since IP2 and IP3 have a net electric output of 2158 MW(e), the NRC staff evaluated the
impacts of alternatives with comparable capabilities.

Of the alternatives mentioned in this section, the NRC staff expects that only a NGCC
generation alternative could be wholly developed at the IP2 and IP3 facility because the site is
too small to host other alternatives. As noted elsewhere in this Chapter, the NGCC alternative
could also be constructed as part of a repowering operation of another existing but retired power
plant.

While the alternate site considered need not be situated in New York State, the availability of
transmission line capacity to deliver power from a location outside the New York metropolitan
region to current IP2 and IP3 customers could constrain siting choices. The DOE has identified |
critical congestion areas where it is critically important to remedy existing or growing electrical
transmission congestion problems because the impacts of the congestion could be severe. ltis
conceivable that these transmission congestion patterns would influence selection of an
alternate site for generating power that is needed in the New York metropolitan region. For
purposes of this analysis, however, the NRC staff assumes that adequate transmission will exist
— either through planned, new projects (e.g., the proposed New York Regional Interconnect —
NYRI , or the Champlain-Hudson Power Express, Inc. — CHPEI — Project, among others) — or by
locating the alternatives near to downstate loads.

All of New York’s constrained transmission paths move power from areas to the west, south,
and north of the State to the loads in and around New York City and Long Island. The New
York City metropolitan area consumes major quantities of electricity with less generation
capacity than load. Therefore, the region is dependent on imports. Because of the area’s
current dependence on local power generation from natural gas and oil fuels, the area has high
electricity rates (DOE 2006). The replacement of limited local generation sources with
additional imported power would place even more demands on the constrained transmission
system moving power into the New York City area, though direct current transmission, like
CHPEI, could allow greater flexibility. As noted in Section 8.2, it may be necessary to continue
operating the IP2 and IP3 generators as synchronous condensers to supply virtual power to the
local transmission system after the IP2 and IP3 reactors shut down.

Finally, the NRC staff notes that an infinite number of potential combination alternatives exists,
based on varying the amounts or types of power generation means employed or varying the
extent to which alternatives rely on energy conservation. The following alternatives are based

December 2010 8-27 NUREG-1437, Supplement 38

OAGI0001367A 00360



0 NO O~ OWN-

11
12
13
14
15
16

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

33
34
35
36

37
38
39

40
41

42
43
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on available research and input from the draft SEIS comment process, and represent, in the
staff’s professional judgment, reasonable examples of combinations that address comments
received, ongoing State-level programs, and resource availability in New York State. The staff
also notes that none of these combinations are intended to place a limit on available capacities,
nor are they intended to supplant State or utility level policy decisions about how to generate
electricity, reduce or add to load, set prices, or promote different approaches to generating
electricity or managing loads.

EIA Projections

Each year the Energy Information Administration (EIA), a component of DOE, issues an annual
energy outlook. In its “Annual Energy Outlook 2010 with Projections to 2035,” EIA projects that
natural gas-fired plants will account for approximately 46 percent of electric generating capacity
additions through 2035 (DOE/EIA 2010), while coal-fired plants will account for approximately
12 percent of generating capacity additions through 2035 (DOE/EIA 2010). EIA projects that
renewable energy sources will account for 36 percent of capacity additions through 2035
(DOE/EIA 2010). New nuclear units are expected to account for only 3 percent of additions
over the same time period (DOE/EIA 2010).

EIA bases its projections on the assumption that providers of new generating capacity will seek
to add generating sources that are cost effective and meet applicable environmental
requirements, like air emissions standards. Particularly, uncertainty about future limits on
greenhouse gases (GHGs), along with Federal incentives, State energy programs, and rising
fossil fuel prices increase competitiveness for renewable and nuclear power (DOE/EIA 2010).
Aspects of the American Recovery and Reinvestment Act (ARRA) have also supported
renewable capacity growth and will likely continue to do so. EIA notes that regulatory
uncertainty also drives capacity decisions. For example, EIA notes that potential future
requirements for carbon capture and sequestration (CCS) could result in higher costs for coal
generation. Given a smaller future role for coal-fired power, in line with New York State’s
declining reliance on coal (DOE/EIA 2009) and GHG restrictions imposed by the Regional
Greenhouse Gas Initiative (RGGI), the NRC staff has relocated the supercritical coal-fired
alternative to Section 8.3.4., Alternatives Dismissed from Individual Consideration. NRC staff
addresses the impacts of a new NGCC plant located at either the IP2 and IP3 site or an
alternate site in Section 8.3.1 of this SEIS, and considers combinations of alternatives that
include substantial amounts of renewable energy sources in Section 8.3.5.

In contrast to many recent AEQO editions, EIA no longer indicates, in its overview of future
electrical generation capacity, that any new capacity will be fired with oil. NRC staff notes that
some gas-fired facilities may fire with oil during periods of high gas demand, but does not
consider new oil-fired capacity in this SEIS..

The NRC staff uses EIA’s projections to help select reasonable alternatives to license renewal.
In the following sections of this chapter, the NRC staff will examine several alternatives in depth,
and identify a range of others that staff considered but rejected.

8.3.1 Natural Gas-Fired Combined-Cycle (NGCC) Generation
In this section, the NRC staff examines the environmental impacts of the NGCC alternative at

both IP2 and IP3 and at an alternate site. The NRC staff assumed that a natural gas-fired plant
would use a closed-cycle cooling system.
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This replacement NGCC plant would likely use combined-cycle technology. Compared to |
simple-cycle combustion turbines, combined-cycle plants are significantly more efficient, and

thus provide electricity at lower costs. NGCC power plants also tend to operate at markedly |
higher thermal efficiencies than other fossil-fuel or nuclear power plants, and require less water
for condenser cooling than other thermoelectric alternatives. As such, the NGCC alternative |
would require smaller cooling towers and substantially less makeup water than the cooling

system proposed in Section 8.1.1 of this SEIS. Typically, these plants support intermediate |
loads but they are capable of supporting a baseload duty cycle; thus they provide an alternative

to renewing the IP2 and IP3 operating licenses. Levitan and Associates indicated that gas-fired
generation was the most likely alternative to take the place of IP2 and IP3 (Levitan and

Associates 2005). Further, New York State is increasingly reliant on natural gas for electrical
power.

The NRC evaluated environmental impacts from gas-fired generation alternatives in the GEIS,
focusing on combined-cycle plants (NRC 1996). In a combined-cycle unit, hot combustion
gases in a combustion turbine rotate the turbine to generate electricity. Waste combustion heat
from the combustion turbine is routed through a heat-recovery steam generator, which then
powers a steam turbine electrical generator. The combination of two cycles can be as much as
60 percent efficient.

EIA projects that advanced combined-cycle gas turbines can operate at a heat rate as low as
6333 BTU/kWh for units with net output of 400 MW(e) (DOE/EIA 2010b). These units are more
efficient than the 408-MW(e) units Entergy considered in its ER, and would consume less fuel,
while producing fewer emissions per unit of electrical output. Using five, 400-MW(e) units would
slightly underestimate the total impact to some resources, but it provides a useful approximation
using more-current technology. .

The NRC staff discusses the overall impacts of the NGCC generating system in the following
sections and summarizes them in Table 8-4 of this SEIS. The extent of impacts at an alternate
site would depend on the location of the site selected. A third option is that this NGCC
alternative could be constructed at an existing, retired or underutilized fossil facility as part of a
facility repowering. Impacts would be essentially the same for a repowered facility as for a
facility constructed at Indian Point, though available site infrastructure could result in slightly
lower or higher impacts at the repowering project. Regardless, a repowered site would already
have transmission access, likely access to cooling water, and possible access to gas
transmission infrastructure.

e Land Use

Existing facilities and infrastructure would be used to the extent practicable if a NGCC complex |
were to be developed at IP2 and IP3. Specifically, the NRC staff assumed that this alternative
would use the existing switchyard, offices, and transmission line ROWSs. However, a new
mechanical-draft cooling tower would need to be constructed to support the new closed-cycle
cooling system.

The GEIS estimated that 45 ha (110 ac) are needed for a 1000-MW(e) natural gas-fired facility.
Scaling up for the 2000-MW(e) facility would indicate a land requirement of approximately 90 ha
(220 ac). The NRC staff notes that some existing NGCC facilities require less space than the
GEIS indicates, and may be more on the order of 16 ha (40 ac) per 1000 MW(e), inclusive of
cooling towers. (Entergy’s withdrawn proposal for combined-cycle capacity on the IP2 and IP3,
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Environmental Impacts of Alternatives to License Renewal

for example, required only 2 ha (5 ac) for 330 MW(e) of capacity (as noted in Levitan and
Associates 2005)). The IP2 and IP3 site is only 98 ha (242 ac) with some land unsuitable for
construction. Also, much of the site is covered by the IP2 and IP3 containment structures,
turbine buildings, other IP2 and IP3 support facilities, and AGTC gas pipeline. Land covered by
some IP2 and IP3 facilities would not be available until decommissioning, though land covered
by some support facilities may be available prior to the end of the current license. The AGTC
pipeline ROW would remain unavailable. Based on previous Entergy proposals and experience
at other combined-cycle plants, however, the NRC staff finds it possible that a NGCC alternative
could be constructed and operated on the IP2 and IP3 site.

As reported by Levitan and Associates, Inc. (2005), the existing Algonquin pipeline that passes
through the IP2 and IP3 site may be adequate for a 330-MW(e) simple-cycle plant that would
operate in peaking mode during the summer season, when gas supplies are less constrained by
winter-season heating demands. Levitan and Associates (2005) concluded that substantial and
expensive pipeline upgrades would probably be necessary to supply natural gas to a combined-
cycle alternative throughout the winter heating season and for the additional baseload capacity
throughout the year. Given firm demand for natural gas during the winter heating season, it is
possible that the NGCC alternative may need to burn fuel oil during several weeks of the year,
should conditions of limited supply emerge. This practice is common at gas-fired power plants
in the northeastern United States. Another option is that future, proposed liquefied natural gas
(LNG) facilities in the northeastern United States or Canadian maritime provinces could reduce
demands on the Algonquin pipeline system.

The environmental impacts of locating the NGCC facility at an alternate location would depend
on the past use of the location. If the site is a previously undisturbed site the impacts would be
more significant than if the site was a previously developed site, or if the site is a repowered,
existing facility. Construction and operation of the NGCC facility at an undeveloped site would
require construction of a new cooling system, switchyard, offices, gas transmission pipelines,
and transmission line ROWSs. A previously industrial site may have closer access to existing
infrastructure, which would help to minimize environmental impacts. A NGCC alternative
constructed at the IP2 and IP3 site would have direct access to a transmission system, an
existing pipeline ROW, and an existing dock to receive major components. A repowered facility
is likely to have similar access to supporting infrastructure as a facility sited at the Indian Point
site, and may have other benefits, like existing connections to natural gas pipelines. In some
cases, other onsite support structures may also be repurposed to support the repowering
operation.

Regardless of where a NGCC alternative is built, the GEIS indicates that additional land would
be required for natural gas wells and collection stations. According to the GEIS, a 1000-MW(e)
gas-fired plant requires approximately 1500 ha (3700 ac) for wells, collection stations, and
pipelines, or about 3000 ha (7400 ac) for a 2000-MW(e) facility (NRC 1996).

Overall, land use impacts of the NGCC alternative are considered SMALL to MODERATE at the
IP2 and IP3 site. NGCC land use impacts at a new previously industrial site or a repowered
facility are considered to be SMALL to MODERATE; while NGCC generation at a new
undeveloped site would have MODERATE to LARGE impacts.

o Ecology

At the IP2 and IP3 site, there would be terrestrial ecological impacts associated with siting a
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NGCC facility. These impacts would likely be less than those described in Section 8.1.1.2 of
this SEIS, which discusses the ecological impacts of the construction of a closed-cycle cooling
system to support IP2 and IP3, as existing portion of the site currently used for support
structures like parking lots or outbuildings could be redeveloped for a gas fired alternative. Also,
substantially less soil and rock removal would be necessary. The duration of impacts from
construction would be less.

Improvements to the existing pipeline network would also be necessary, with some impacts
along the already-disturbed ROW. Levitan and Associates (2005) indicated that no
transmission system improvements would be necessary to accommodate the NGCC alternative |
at the IP2 and IP3 site. Overall, construction effects are limited in both scope and duration.
Impacts to terrestrial ecology of constructing the NGCC alternative on site are likely to be

SMALL. In most cases, impacts at a repowering project would be similarly SMALL, depending

on the extent to which existing site structures can be reused. Some transmission improvements
may be necessary if the repowered site was previously of smaller capacity.

Ecological impacts at an alternate site would depend on the nature of the land used for the plant
and the possible needs for a new gas pipeline and/or transmission lines. Construction of the
transmission line and construction and/or upgrade of the gas pipeline to serve a new plant at an
alternate site, if necessary, would have substantial ecological impacts, though these would be
temporary. Ecological impacts to the plant site and in utility ROWSs could include impacts on
threatened or endangered species, habitat loss or fragmentation, reduced productivity, and a

local reduction in biological diversity. Impacts to terrestrial ecology would likely be SMALL to |
MODERATE, depending on site characteristics.

Operation of the NGCC alternative at the IP2 and IP3 site or another site would likely not
introduce noticeable new terrestrial ecological effects after construction.

The NGCC alternative is unlikely to create significant impacts for aquatic ecology during
construction, regardless of location. Because the plant has a relatively small footprint, and
because crews would likely implement some measures to control site runoff, it is unlikely that
impacts to aquatic ecology would be noticeable. Noticeable effects could occur during
construction if new transmission line ROWs or gas pipelines would need to cross streams or
rivers.

During operations, aquatic ecological resources would experience significantly smaller effects
than they would from a comparable nuclear or coal-fired power plant. The combined-cycle gas
plant using closed-cycle cooling would require less than half the cooling water of IP2 and IP3
using closed-cycle cooling. Construction of intake and discharge structures at an alternate site
could trigger some impacts to aquatic ecology, but because these impacts are very limited in
scope and time, they will likely not affect any important resource characteristics. Thus, aquatic
ecological impacts of the NGCC alternative are likely to be SMALL. |

At an alternate site, impacts to ecology may range from SMALL to MODERATE, while they are
likely to be SMALL if constructed at the existing IP2 and IP3 site or a repowered site. |

o Water Use and Quality

Surface Water: NGCC plants are highly efficient and require less cooling water than other |
generation alternatives. Plant discharges would consist mostly of cooling tower blowdown, with
the discharge having a slightly higher temperature and increased concentration of dissolved

December 2010 8-31 NUREG-1437, Supplement 38 |

OAGI0001367A 00364



OQO~NOOOTDAWN-=-

Environmental Impacts of Alternatives to License Renewal

solids relative to the receiving water body, as well as intermittent, low concentrations of biocides
(e.g., chlorine). All discharges from a new plant at the IP2 and IP3 site would be regulated
through a New York SPDES permit, which would be issued by NYSDEC. Finally, some erosion
would probably occur during construction (NRC 1996), though the GEIS indicates this effect
would be SMALL. Plant construction crews would employ at least basic runoff control
measures. Because crews would likely not have to construct entirely new intake structures,
transmission lines, or a gas pipeline, most activities that could affect water use and quality will
not occur for an alternative constructed at the IP2 and IP3 site, or at a repowered site. Like the
existing IP2 and IP3, a NGCC alternative located on the site would likely not rely on ground
water. Overall, impacts to water use and quality at the IP2 and IP3 site from a NGCC
alternative would likely be SMALL for both construction and operation.

At an alternate site, a NGCC alternative would likely rely on surface water for cooling makeup
water and blowdown discharge. Intake and discharge would involve relatively small quantities
of water compared to once-through cooling and less than a nuclear or coal-fired power plant.
The impact on the surface water would depend on the volume of water needed for makeup
water, the discharge volume, and the characteristics of the receiving body of water. If a NGCC
plant discharges to surface water, the plant would have to meet the requirement of a SPDES
permit. The NRC staff expects that any new facility would comply with requirements of the
discharge permits issued for its operation. Thus discharges from the plant would be legally
obligated to conform to applicable water quality standards. Water withdrawals from a small river
or cooling pond, however, could lead to potential water use conflicts. The impacts would be
SMALL to MODERATE during operations depending on receiving water characteristics, though
they would likely be SMALL at a repowered site. During construction, some erosion would
probably occur though the GEIS indicates this w