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A. INTRODUCTION

Purpose

This Regulatory Guide (RG) provides guidance to applicants for
environmental reports (ERs) that are submitted as part of an appli€ation for a*permit, license, or other
authorization to site, construct, and/or operate a new nuclear power plant.

Applicability

This RG applies to applications for a permit; li
subject to Title 10 of the Code of Federal Regulati
Production and Utilization Facilities” (Ref.
for Nuclear Power Plants™ (Ref. 2), aiid the
Protection Regulations for Domestic Lic

g, of other approval for a nuclear power plant
R), Part 50, “Domestic Licensing of

. Part 52 “Licenses, Certifications, and Approvals
review under 10 CFR Part 51, “Environmental

d Related Regulatory Functions” (Ref. 3).

Applicable Regulations

e The National n?i n icy Act of 1969, as amended (NEPA; 42 United States Code

(U.S.C.) 4321 ¢kseq: ) requires that Federal agencies prepare detailed environmental
impact statement n proposed major Federal actions significantly affecting the quality of
the huma . A principal objective of NEPA is to require a Federal agency to

consid degision-making process, the environmental impacts of each proposed major

Fedegal act alternative actions, including alternative sites. Additional direction is provided

ecutive Order 11514 “Protection and Enhancement of Environmental Quality” (Ref. 5), as
de Executive Order 11991 “Environmental Impact Statements” (Ref. 6), and in the
uncil on Environmental Quality’s regulations at 40 CFR Chapter V — Council on

¢

This RG is being issued in draft form to involve the public in the development of regulatory guidance in this area. It has not
received final staff review or approval and does not represent an NRC final staff position. Public comments are being solicited on
this DG and its associated regulatory analysis. Comments should be accompanied by appropriate supporting data. Comments may
be submitted through the Federal rulemaking Web site, http://www.regulations.gov, by searching for draft regulatory guide DG-
4032 or Docket ID NRC-2020-0101. Alternatively, comments may be submitted to Office of the Secretary, U.S. Nuclear
Regulatory Commission, Washington, DC 20555-0001, ATTN: Rulemakings and Adjudications Staff. Comments must be
submitted by the date indicated in the Federal Register notice.

Electronic copies of this DG, previous versions of DGs, and other recently issued guides are available through the NRC’s public
Web site under the Regulatory Guides document collection of the NRC Library at https://nreweb.nrc.gov/reading-rm/doc-
collections/reg-guides/. The DG is also available through the NRC’s Agencywide Documents Access and Management System
(ADAMS) at http://www.nrc.gov/reading-rm/adams.html, under Accession No. ML21208A120. The regulatory analysis may be
found in ADAMS under Accession No. ML21222A057.




Environmental Quality - Parts 1500—1508 (Ref. 7). Regarding the Council on Environmental
Quality regulations, as stated in 10 CFR 51.10, the U.S. Nuclear Regulatory Commission (NRC)
takes account of those regulations voluntarily, subject to certain conditions.

e 10 CFR Part 50 governs the licensing of nuclear power plants. Applicable sections in
10 CFR Part 50 provide requirements for submittal of ERs in support of applications for early site
permits (ESPs), combined licenses (COLs), limited work authorizations (LW As), construction
permits (CPs), and operating licenses (OLs).

e 10 CFR Part 51 provides requirements for NRC’s preparation and processing of clated
documents under Section 102(2)(C) of NEPA.

e 10 CFR Part 52 governs the issuance of ESPs, design certifications (DCs), C@&
approvals, and manufacturing licenses for nuclear power facilities license (
the Atomic Energy Act of 1954, as amended (42 U.S.C. 2133) (Ref. 8), i of the Energy
Reorganization Act of 1974 (42 U.S.C. 5841-5853) (Ref. 9). Applicable ions in 10 CFR Part
52 describe requirements to include ERs for ESPs, DCs, COks
manufacturing licenses.

Related Guidance

While the guidance provided in the related docum elow may overlap with guidance in
this RG, the purposes of the documents are different. So ed documents offer guidance in the
development of reference sources that may be useful imthe*development of an ER, but, unlike this RG,
none are specifically intended to offer guidance dirgetly, inent to preparing the ER itself.

e RG 1.206, “Applications for Nuclea
that can be used by applicants@in t

” (Ref. 10), identifies sources of information
ent of ERs for COL applications.

e RG 4.7, “General Site Suit iteria’for Nuclear Power Stations” (Ref. 11), discusses the
major site characteristics lic health and safety and environmental issues that the
NRC staff consi%rs i ining'the suitability of sites for light-water-cooled nuclear power
stations.

e RGA4.11, “Terresttial ironmental Studies for Nuclear Power Stations” (Ref. 12), provides
technical the NRC staff considers acceptable for terrestrial environmental studies
and ana ing licensing decisions for nuclear power reactors.

“Aquatic Environmental Studies for Nuclear Power Stations” (Ref 13), provides

JREG--1555, “Environmental Standard Review Plan: Standard Review Plans for
Environmental Reviews for Nuclear Power Plants” (Ref. 14), provides the criteria used by the
NRC staff for reviewing ERs submitted with nuclear power plant license applications.

e COL-ISG-030, “Environmental Considerations Associated with Advanced Nuclear Reactor
Applications that Reference the Generic Environmental Impact Statement (NUREG-2249)”
Advanced Nuclear Reactor Generic Environmental Impact Statement (ANR GEIS) Guidance to
Staff (Ref. 15).
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Purpose of Regulatory Guides

The NRC issues RGs to describe methods that are acceptable to the staff for implementing
specific parts of the agency’s regulations, to explain techniques that the staff uses in evaluating specific
issues or postulated events, and to describe information that the staff needs in its review of applications
for permits and licenses. Regulatory guides are not NRC regulations and compliance with them is not
required. Methods and solutions that differ from those set forth in RGs are acceptable if they are
supported by a basis for the issuance or continuance of a permit or license by the Commission.

Paperwork Reduction Act

seq.). These information collections were approved by the Office of Management
under control numbers 3150-0011, 3150-0021, and 3150-0151. Send comments

and Regulatory Affairs,
d Budget,

NEOB-10202 (3150-0011, 3150-0021, and 3150-0151), Office of Managen
Washington, DC, 20503.

Public Protection Notification

The NRC may not conduct or sponsor, and a persofiiis not requiired to respond to, a collection of
information unless the document requesting or req% ection displays a currently valid OMB

control number.
. \Q
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Abbreviations/Acronyms

ACHP Advisory Council on Historic Preservation

ACS American Community Survey

ADAMS Agencywide Documents Access and Management System
ANR advanced nuclear reactor

APE area of potential effect

BMP best management practice

CBG Census block group

CDF core damage frequency

CEQ Council on Environmental Quality

CFR Code of Federal Regulations

CO, carbon dioxide

COz(e) carbon dioxide equivalent

COL combined license

CP construction permit

CWA Clean Water Act (aka Federal Pollution Control Act)

dBA decibel(s) on the A-weighted
DBA design-basis accide

DC design certification

DCD design cont e

DOE U.S. De ergy

D/Q gmo osition factor(s)

DSM dedhan nagement

EA mental assessment

EAB exelusion area boundary

EE ergy efficiency

EF essential fish habitat

EI environmental impact statement

EJ environmental justice

ELF-EM extremely low frequency-electromagnetic field
EMF electromagnetic field

EPA U.S. Environmental Protection Agency

ER environmental report

ESA Endangered Species Act of 1973, as amended
ESP early site permit
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FAST Fixing America’s Surface Transportation

FR Federal Register

FSAR final safety analysis report

FWS U.S. Fish and Wildlife Service

gal gallon(s)

GASPAR gaseous and particulate (code)

GEIS Generic Environmental Impact Statement
GHG greenhouse gas

GIS geographic information system

gpm gallon(s) per minute

GwWd gigawatt day(s)

GWP global warming potential

Hz hertz Q
IAEA International Atomic Energy Agency
ISFSI independent spent-fuel storage ins

ISG interim staff guidance

ISO independent system operat

kg/ha/mo kilogram(s)/hectare/

km kilometer(s) ®

kWh kilowatt-hour(s)

LADTAP to All Persons (code)
LEDPA tally damaging practicable alternative
LLW lid waste

LPZ ation zone

LWA ithited work authorization

LWR t-water reactor

m cubic meter(s)

m’/yr cubic meters per year

MACCS MELCOR Accident Consequence Code System
MEI maximally exposed individual

Mgd million gallon(s) per day

mi mile(s)

mrad millirad

mrad/d millirad/day

mrem millirem
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mrem/yr millirem per year

MSA Magnuson—Stevens Fishery Conservation and Management Act of 1996
MTU metric ton(s) of uranium

MWd4/MTU megawatt-days per metric ton of uranium

MW megawatt

MW(e) megawatt(s) electric

MW(t) megawatt(s) thermal

MWh megawatt hour(s)

MWh/yr megawatt hour(s) per year

NAAQS National Ambient Air Quality Standard

NCRP National Council on Radiation Protection and Measuremgnts
NEI Nuclear Energy Institute

NEIMA Nuclear Energy Innovation and Modernizati

NEPA National Environmental Policy Act of 1969, a

NHPA National Historic Preservation Act of 1966, as amend
NIEHS National Institute of Environmental Heal

non-LWR non-light-water reactor

NOAA National Oceanographic and At heric inistration
NOx nitrogen oxide

NMFS National Marine Fisheries{Se

NPDES National Pollutant Dj e ination System

NRC U.S. Nuclear®Reg ry mission

NRHP National Registe ric Places

NWS ice

NUREG tory Commission technical document
O;

OL ting license

OMB ice of Management and Budget

PP plant parameter envelope

P probabilistic risk assessment

rem roentgen equivalent man

REMP radiological environmental monitoring program

RG regulatory guide

ROI region of interest

RTO regional transmission organization

SAMA severe accident mitigation alternative
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SAMDA severe accident mitigation design alternative

SAR safety analysis report
SEIS supplemental environmental impact statement
SHPO State Historic Preservation Office (or Officer)
SPE site parameter envelope
SME subject matter expert
SMR small modular reactor
SRP Standard Review Plan
SSC structure, system, and component
THPO Tribal Historic Preservation Officer
TRAGIS Transportation Routing Analysis Geographic Informationt Syst
U.S. United States
USACE U.S. Army Corps of Engineers
U.S.C. United States Code
x/Q atmospheric dispersion factor(s)
yr year
\ 4

N\
N

Q&
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B. DISCUSSION

Reason for Revision

This revision of the guide adds guidance for ERs for advanced nuclear reactor applications.
Specifically, in Appendix C, Advanced Reactors, guidance is provided on the use of the ANR GEIS
including microreactors.

Background

In recent years, interest in developing and licensing ANRs in the United States usi ew
technologies has increased. The increased interest is demonstrated by the recently enacted.Nuclear Energy
Innovation Capabilities Act of 2017 (Public Law 115-248) (Ref. 16) and Nuclear Enefg ovation and
Modernization Act of 2019 (NEIMA, Public Law 115-439) (Ref. 17). In Februaryg020
COL-ISG-029, “Environmental Considerations Associated with Micro-reactors awhic
supplemental guidance to assist the NRC staff in determining the scop
reviews of micro-reactor applications (Ref. 18).

vironmental

Applicants for reactor license renewal should use RG 4.2, Suppl “Preparation of
Environmental Reports for Nuclear Power Plant License RenewalgApplications” (Ref. 19), for developing
ERs submitted as part of an application in accordance with 10 CFRAPart 54, “Requirements for Renewal
of Operating Licenses for Nuclear Power Plants” (Ref. 20)

Consideration of International Standards

The International Atomic Energy Agency rks with member states and other partners to
promote the safe, secure, and peaceful use of, ologies. The IAEA develops Safety
Requirements and Safety Guides for pgotecti and the environment from harmful effects of
ionizing radiation. This system of safet entals, safety requirements, safety guides, and other
relevant reports reflects an internati %c e of what constitutes a high level of safety. To inform
its development of this RG, the congidered IAEA Safety Requirements and Safety Guides pursuant
to the Commission’s Internati icy Statement (Ref. 21) and Management Directive and Handbook
6.6, “Regulatory Guidesﬁ{ f.

Similar to this RGgIA uclear Energy Series No. NG-T-3.11, “Managing Environmental

Impact Assessmen nstsuction and Operation in New Nuclear Power Programmes” (Ref. 23),
addresses the basi epts of environmental impact assessment and a methodological approach for
estimating he a onmental impacts. IAEA Safety Guide NS-R-3, “Site Evaluation for Nuclear

f. 24), contains recommendations for the collection of information to assess the safety
uitability of a site for a nuclear installation. Use of this RG would, in general, be

Documents Discussed in Staff Regulatory Guidance

This RG endorses the use of one or more third-party guidance documents. These third-party
guidance documents may contain references to other codes, standards or third-party guidance documents
(“secondary references”). If a secondary reference has itself been incorporated by reference into NRC
regulations as a requirement, then licensees and applicants must comply with that standard as set forth in
the regulation. If the secondary reference has been endorsed in an RG as an acceptable approach for
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meeting an NRC requirement, then the standard constitutes a method acceptable to the NRC staff for
meeting that regulatory requirement as described in the specific RG. If the secondary reference has
neither been incorporated by reference into NRC regulations nor endorsed in an RG, then the secondary
reference is neither a legally binding requirement nor a “generic” NRC-approved acceptable approach for
meeting an NRC requirement. However, licensees and applicants may consider and use the information in
the secondary reference, if appropriately justified, consistent with current regulatory practice, and
consistent with applicable NRC requirements.

Qﬁ

N
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C. STAFF REGULATORY GUIDANCE

General Guidance to Applicants
I. Summary

This section summarizes general guidance for developing the format and content of ERs under 10
CFR Part 51 for applications for licenses, permits, and authorizations for new reactors pursuant to 10
CFR Parts 50 and 52. The following chapters outline the format and content of a prospecti
Applicants may use the same chapters and sections/subsections in their ER.

applications not referencing an ESP. Appendix A provides supplemental guidance fox
ERs for other authorizations and licenses that can be granted by the NRC under 1

requirements for the NRC to consult with other Federal agencies unde
the information the NRC staff needs to complete those consultations.

Appendix C provides additional guidance on the preparatign of ERs under 10 CFR Part 51 for
applications for ANRs, as defined in NEIMA. ANRs can i 11 modular reactors (SMRs),
microreactors, and other reactors using nontraditional te may be classified either as light-
water reactors (LWRs) or non-light-water reactors (ng ount of information needed for an
ANR would depend on application-specific factors ize of the reactor, its footprint, and the
amount of resources it uses (e.g., water). A potentia for an ANR should engage with the NRC
staff in pre-application accordance with 10 onsultation with NRC Staff” to discuss the
appropriate level of environmental stuies @i

General guida c’i t includes information related to consultations, non-NRC permits
and approvals, impact4indi ication of adverse impacts, and issues related to the definition of
construction in 10 CFR O(ajpGeneral guidance related to the presentation of referenced material or
other information i Rsufficient to support the NRC’s development of the EIS is also provided in
this section.

licants should be cognizant of the NRC’s current environmental review process and practices
th eviewpof:

plicable NRC regulations in Section A of this RG;

e the most recent versions of regulatory guidance, particularly the documents in the Related
Guidance section in Section A of this RG;

e The staff’s ANR GEIS (NUREG-2249) (Ref. 25);

e recent EISs prepared by NRC staff; and
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e the staff’s “Environmental Standard Review Plan: Standard Review Plans for Environmental
Reviews for Nuclear Power Plants” (NUREG-1555) (Ref. 14).

In addition, applicants are encouraged to confer with the NRC staff as early as possible in the
planning process before submitting environmental information or filing an application in accordance with
10 CFR 51.40, “Consultation with NRC staff,” and as discussed in RG 1.206 (Ref. 10). If an applicant is a
Federal agency, then the applicant should inform the staff of its NEPA and regulatory respongibilities
during the pre-application review. Furthermore, applicants should be aware that they should a
environmental impacts in proportion to their significance as described in 10 CFR 51.45(b)

The NRC staff in its NEPA documents generally follows the terminology use apphicant in
its ER to describe commonly used terms such as station, plant, unit, facility, or proj icant
should define the terms that it uses and be clear and consistent throughout its E

1I1. Consultations and Coordinations

The NRC is responsible for conducting consultations under certa gtal laws, as appropriate,
such as the Endangered Species Act of 1973 (16 United States Code (U.S.C 31 et seq.) (Ref. 26), the
Magnuson-Stevens Fishery Conservation and Management Act 0f{1996, Section 305 (16 U.S.C. 1855)

(Ref. 27), and the National Historic Preservation Act of 196 nded (NHPA) (54 U.S.C. 300101 et

seq.) (Ref. 28). As discussed throughout this RG, the inf the NRC suggests an applicant
provide as part of their ER will help the NRC meet its res consult with other Federal, State
and Tribal agencies under these Federal laws. The appli¢ 1d provide sufficient information in the

ER to enable the NRC to complete the consultatio
consultations is found in Appendix B of this

In addition, there are laws and Egecutive Orders that may require coordination between the NRC
and other Federal and State agencies i i
Wildlife Coordination Act (Ref. 29}, enagte 1934 to ensure that water-resource development projects
do not conflict with the conserv, nd wildlife resources. Under the Fish and Wildlife
i consult with the U.S. Fish and Wildlife Service (FWS) and the
S), as well as the State agency exercising administration over
any body of water is proposed, authorized, permitted or licensed to be
ivate agency under a Federal permit or license. Although coordination with

many cases, the NRC cannot issue a license or permit until the appropriate State or other

ncies have granted licenses or permits to the applicant. Applicants are required to comply with
applicable Federal and State environmental statutes.! The exact license or permit requirements will be
dependent on factors such as water sources, proposed activities, as well as State permitting requirements,
which can vary between States. Examples include the following:

e The Clean Water Act of 1972 (CWA) (33 U.S.C. 1251 et seq.) (Ref. 31), was enacted to preserve
and restore the quality of the Nation’s surface waters. Section 401 of the CWA requires that an

An additional source for permits that an applicant may need can be found in Appendix A of EPA’s "§309 Reviewers
Guidance for New Nuclear Power Plant Environmental Impact Statements” (Ref. 30).
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applicant for a Federal license or permit that may result in a discharge of regulated pollutants into
waters of the United States obtain, and provide to the Federal licensing agency (i.e., the NRC), a
Section 401 water-quality certification from the State, interstate agency, or authorized American
Indian tribe with jurisdiction over the discharge. The NRC cannot issue a license or permit until
the appropriate jurisdiction has granted or waived the Section 401 certification. Conditions in the
401 certification become conditions of the license in accordance with 10 CFR 50.54(aa).
Additionally, the NRC cannot issue a license or permit if certification has been denied by the
State, an interstate agency, or the U.S. Environmental Protection Agency (EPA) Administrator.

Section 402 of the CWA establishes the National Pollutant Discharge Eliminatio
(NPDES) permit program to regulate point source discharges of pollutants into w.

as well as special conditions. The EPA is charged with administering the
but can authorize states to assume many of the permitting, administrati

but may adopt or enforce standards that are more stringent tha
under State law.

Section 404 of the CWA requires a 404 permit for discharge of dredged or fill material into
wetlands and waters of the United States. The U.S s of Engineers (USACE) and the
EPA are responsible for administering and enforéi 04. States and American Indian
tribes can administrate the 404 permit prograami avigable waters that are within
their jurisdiction.

The Clean Air Act, Section 176 (42 seq.) (Ref. 32), prohibits Federal agencies
from undertaking, licensing, pérmi ving, or supporting any action in a maintenance or
nonattainment area that does notigon to the applicable State Implementation Plan. The
General Conformity Rule regfiizes that Federal agencies demonstrate conformity to the applicable
State Implementation Pl f required, the conformity determination must be completed before
the license or pe?it i

The Coastal ent Act of 1972 (16 U.S.C. 1451 et seq.) (Ref. 33), requires that
activities of Federal a ies that are reasonably likely to affect coastal zones be consistent with

any applic te=approved Coastal Management Program to the maximum extent practicable.
Applicant mit to both the NRC and to the State a certification that the proposed activity
complies nforceable policies of the State’s program. If the Coastal Zone Management

applies to the project, the NRC cannot issue its license or permit until the State has concurred
the applicant’s certification of a coastal consistency determination.

ese examples are illustrative, not all-inclusive. An applicant should understand the permitting

requiremetits, processes, and schedules of applicable agencies when planning to apply for a license and
construct a nuclear power plant. This guide does not contain guidance for preparing permit applications
for submission to other agencies, including the USACE. Such guidance should be obtained from the
applicable agencies. The Nuclear Energy Institute (NEI) prepared NEI 10-07, Revision 1, “Industry
Guideline for Effective Interactions with Agencies Other Than NRC during the Early Site Permit
Process,” (Ref. 34), to provide guidance to applicants about interactions with other agencies. NEI 10-07 is
endorsed in this RG for ESP, COL, CP, and OL applications. In addition, applicants for an NRC permit or
license should be aware that the USACE may be a cooperating agency with NRC for preparation of an
EIS related to a proposed nuclear power plant. NEPA allows for agencies to cooperate on EISs so that one
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EIS can satisfy the NEPA requirements for both agencies. This cooperation improves the efficiency of the
process. However, the applicant should engage with the USACE to ensure that their application to the
USACE meets the USACE’s requirements.

During pre-application interactions, applicants for a CP, OL or a COL should inf staff if
they plan to use Title 41 of the Fixing America’s Surface Transportation (FAST) Act (42 ’C.4370m)
(Ref. 35).

IV.  Impact Findings

ifican s described in
ations for

Applicants should assess environmental impacts in proportion to,
10 CFR 51.45(b)(1), which is based on Council on Environmental Q

In assessing the significance of environmental impacts for new reaetefiapplications, the NRC uses
the same definitions of significance levels as codified in the footn@tes to Table B-1 in Appendix B to
Subpart A, “Environmental Effect of Renewing the Operati icemise of a Nuclear Power Plant,” of

10 CFR Part 51:
e SMALL: For the issue, environmental effe otetectable or are so minor that they will

neither destabilize nor noticeably alter any attribute of the resource. For the purposes of

assessing radiological impacts, the C issi concluded that those impacts that do not
exceed permissible levels in t%: C@ gulations are small.
t

¢ MODERATE: For the issue, env

destabilize, important attri

1 effects are sufficient to alter noticeably, but not to
esource.

e LARGE: For thegissu
destabilize 1 rtafi.at

ental effects are clearly noticeable and are sufficient to
tes of the resource.

V.  Mitigation d e Effects

reqdulired to consider alternatives available for reducing or avoiding adverse effects
45(c). In addition, applicants should identify in their ERs any ongoing or
for other permit-related activities and discuss the potential need for additional

e avoiding the impact altogether by not taking a certain action or parts of an action;

e minimizing impacts by limiting the degree or magnitude of the action and its implementation;

2 CEQ issued revised NEPA regulations on July 16, 2020 (85 Federal Register [FR] 43304) (Ref. 36). As a result of the
subsequent change in presidential administration, CEQ issued an interim final rule stating that CEQ intended to
conduct further rulemaking that would substantially amend their July 2020 rule (86 FR 34154, June 29, 2021)
(Ref. 37). The June 2021 interim final rule also extended the date for agencies to develop proposed procedures to
implement the July 2020 rule from September 14, 2021 to September 14, 2023. Given the likelihood of further CEQ
rulemaking, all references in this RG to the CEQ regulations shall be to those CEQ regulations in effect before the July
2020 rule was published (essentially, to the set of regulations issued by CEQ in 1978). Depending on the ultimate status
of the July 2020 rule and associated future CEQ rulemaking, the NRC may further update the references to CEQ
regulations in this RG (such an update would constitute a separate revision to this RG).
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e rectifying the impact by repairing, rehabilitating, or restoring the affected environment;

¢ reducing or eliminating the impact over time by preservation and maintenance operations during
the life of the action; and

e compensating for the impact by replacing or providing substitute resources or environments.

An applicant should identify in the ER all relevant, reasonably foreseeable mitigation measures
that could reduce or avoid adverse effects, even if they are outside the jurisdiction of the N is
approach is consistent with CEQ’s response documented in Question 19b of its 40 questi 6 FR
18026) (Ref. 38).

The applicant should provide the reason why the mitigation measures are co
foreseeable. A mitigation measure can be considered reasonably foreseeable if, foexa
required by the NRC as a license condition (e.g., a requirement imposed pursuaigto 10

the applicant intends to perform and identifies in the ER.

Where applicable, the applicant should specify what Federal, Stat
mitigation measures, or if there is (or is expected to be) a Federal

regulatory agency that has authority over the resource and
determine the impact level by discussing how the mitigatq
expected to lower the impact level. For example, for
required by a State permit issued to the applicant agél/o
should consider this information in the ER.

laws and regulations, the applicant

VL.  Implementation of the LWA§Ru ition of Construction and Preconstruction

i M ions to its rules related to LWAs (72 FR 57416) (Ref.
ad*@llowed for site preparation, excavation, and certain other

issued, but only after NRC review and approval in the form

, NRC authorization would be required only before undertaking

39). Prior to this revision, the re
onsite activities to proceed beft

the LWA rule as not constituting “construction” are referred to in this RG as
. Preconstruction activities are not considered direct impacts of the NRC’s
ey may occur in the absence of an NRC license and are not part of the NRC’s
is change has implications for how impacts are described within the NRC’s EISs,

ording to 10 CFR 50.10(a), “construction” includes those activities such as driving of piles,
subsurface preparation, placement of backfill, concrete, or permanent retaining walls within an
excavation, installation of foundations, or in-place assembly, erection, fabrication, or testing, which are
for:

e safety-related structures, systems, or components (SSCs) of a facility, as defined in 10 CFR 50.2,
“Definitions;”
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e SSCs relied upon to mitigate accidents or transients or used in plant emergency operating
procedures;

e SSCs whose failure could prevent safety-related SSCs from fulfilling their safety-related
function;

e SSCs whose failure could cause a reactor scram or actuation of a safety-related system;

e SSCs necessary to comply with 10 CFR Part 73, “Physical Protection of Plants an terials”
(Ref. 40);

e SSCs necessary to comply with 10 CFR 50.48, “Fire protection,” and Criterio 16 €FR
Part 50, Appendix A; and

e onsite emergency facilities, that is, technical support and operations su ce necessary to
comply with 10 CFR 50.47, “Emergency plans,” and 10 CFR ix E.

Construction does not include:

e changes for temporary use of the land for public recreati

e site exploration, including necessary borings to de
reconstruction monitoring to establish backgrou related to the suitability of the

site, the environmental impacts of constructi i the protection of environmental
values;

e preparation of a site for construction ci ncluding clearing of the site, grading,
installation of drainage, erosiéh an@i@ther eRgironmental mitigation measures, and construction of
temporary roads and borrow are

e erection of fences and o accesg.control measures;

for use n with the construction of the facility;

e excavation; ¢
e erection of supporgbuildings (such as construction equipment storage sheds, warehouse and shop
facilities, @ rete mixing plants, docking and unloading facilities, and office buildings)
C

ingof service facilities, such as paved roads, parking lots, railroad spurs, exterior utility and
ing sy$tems, potable water systems, sanitary sewerage treatment facilities, and transmission

procurement or fabrication of components or portions of the proposed facility occurring at
locations other than the final, in-place location at the facility; and

e manufacture of a nuclear power reactor under a manufacturing license under Subpart F of 10 CFR
Part 52 to be installed at the proposed site and to be part of the proposed facility.

The activities defined by 10 CFR 50.10, “License required; limited work authorization,” as not

being included in the definition of construction are considered to be “preconstruction” activities because
they may occur in the absence of an NRC license and are not part of the NRC’s licensing action.
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Where this guide refers to “building,” it includes all preconstruction and construction activities.
Under the revised LWA rule, the applicant should separate the impacts of preconstruction and
construction activities to address the latter, as they are the activities being authorized by the NRC. The
applicant should also describe the impacts of the preconstruction activities, so they can be evaluated as
part of the cumulative impacts related to the construction activities.

Generally, the estimates of the impact breakdown between preconstruction and construction
activities do not need to be detailed. The applicant should provide sufficient information to allow the
NRC staff to evaluate the impacts on each resource of NRC-authorized construction, in additien to the
combined impacts of preconstruction and construction for the cumulative impacts analysi

the separation would not be warranted to adequately inform the NEPA decision-makiug
example and based on staff experience from other construction projects of similar si

EISs because it is likely to have permitting actions related to the
activities and, in some cases, operational activities for the plant. USACE views the impacts from
project based on USACE

cordance with the Memorandum

of Understanding signed on September 12, 2008, and i ederal Register (73 FR 55546)

blished the cooperative agreement because
both agencies have concluded it 1s the most e adseTficient use of Federal resources to write one

cooperating agencies on an EIS.
VII.  Storage of Spent Fuel
In 2014, the NR@iss d rule at 10 CFR 51.23, “Environmental impacts of continued

storage of spent nucl ucl beyoand the licensed life for operation of a reactor,” and published
NUREG-2157, “GenericiEnvirgamental Impact Statement for Continued Storage of Spent Nuclear Fuel”

(Ref. 42). As ares ised rule, the environmental impacts of the continued storage of spent fuel
(beyond the hcen th plant) are deemed incorporated into an EIS for a new reactor review. As
part of the basi e apalysis in NUREG-2157, the NRC staff assumed that an independent spent fuel
storagg n o ficient size to hold all of the spent fuel from operations would be built during the

e of theyplant. The applicant should be cognizant of the analysis in NUREG-2157 and should
scussion of its plans for management of spent fuel during the licensed life of the plant.

esentation of Applicant Information
Information and data should be provided in or with the application at a level sufficient for the
NRC staff to comply with Section 102(2) of NEPA. The applicant should describe and provide the

following data and information:

e geographic information and geospatial data used to support analyses, including appropriate
description of the data formats and sources of the information;
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e data formats used to create figures and maps; and

e description and documentation of computer modeling codes that are used to support analyses in
sufficient detail to allow the NRC staff to conduct an independent evaluation.

Applicants should consider using incorporation by reference in developing their ERs, consistent
with CEQ NEPA Regulations at 40 CFR 1501.12.

This section provides methodologies for incorporating previous analyses by referencéinto
environmental review documentation. Applicants are encouraged to incorporate by referefice
information from other publicly available documents (from the NRC, applicant documents
the record, or any other reputable source, such as other governmental entities or academig,instigution
The applicant can only incorporate by reference documents that are publicly availablgfan
cite them in the ER reference list.

elevant

Incorporating by reference should adhere to the following three meet the criteria of

40 CFR 1502.21:

(D) Specificity: After ensuring that reference material is pu
documents that are being incorporated by reference and specify the section
being incorporated.

ilable, identify the
age range, or both, that is

2) Summarize: Provide a summary of the iaformati

why it is applicable to your project.

ing incorporated by reference and

3) Address new information: Identifyya
environmental concerns and bearing on the p d
documents being incorporated by refe@nc

1ss any new information relevant to
gn or its impacts that was not considered in the

Example:

When applicants decid oration by reference for applicable documents, the ER
should contain a clear stdfem ffect. For example, at first usage in an ER, the applicant can
accomplish incorpora ce by using language similar to the following:

document]. At the
out the title andfth

O

audit n the applicant’s records.

arance of each document incorporated by reference, the text should fully spell
rence list should properly cite each document mentioned.

The information the applicant provides to support the conclusions in the NRC’s EIS must be
publicly available. Because the EIS relies on information from the ER, applicants should ensure that key
information supporting the conclusions in the ER can be made publicly available. Publicly available
information is information that can be accessed by the public; for example: (1) publicly available
information in the NRC’s Agencywide Documents Access and Management System (ADAMS)
recordkeeping system or maintained in the NRC’s Public Document Room, (2) copyrighted information
with a proper citation, or (3) a publicly accessible website with a reference that allows the NRC and the
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public to find the information. The applicant may reference copyrighted information but must not submit
copyrighted material as public information in support of an ER.

However, the copyrighted information should be properly referenced so that the NRC and the
public can access it. Regarding sensitive information, a request for withholding such information from the
public must meet the requirements of 10 CFR 2.390, “Public inspections, exemptions, requests for
withholding” (Ref. 43), if the information satisfies those requirements and the Commission grants the
request to withhold the information from the public, then the information would not be made publicly
available. Applicants should also ensure the consistency of information presented in differentisections of
the ER, as well as between the ER and the safety analysis report.

required to make references and other supporting information publicly available, but 1
available for review in an audit setting is appropriate. If the NRC is relying on the info1
and the information is not otherwise publicly available as discussed above, thenghie inform

docketed so that it can be made publicly available. Q

Q\
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Chapter 1

1.0 Introduction

This section of the RG was written for large LWRs. Applicants for a license for an ANR should
reference Appendix C “Advanced Reactors” for specific guidance related to ANRs and how to use the
ANR GEIS in their ER. The guidance in Appendix C may however refer an applicant to the guidance in
this section for some issues for proposed ANR projects.

1.1 Plant Owners and Reactor Type

The owner(s) and the applicant(s) for the proposed project must be specifigd. rmation
that must be provided is specified in 10 CFR 50.33, “Contents of applications; ral i ation.”
Information about reactor type shall be provided in the safety analysis rggo CFR 52.17,

“Contents of applications; technical information,” and 10 CFR 52.79, lications; technical

information in final safety analysis report™).

1.2 Description of the Proposed Action and the Purpose and Need

According to 10 CFR 51.45(b), “Environmental re 2 thg ER, among other things, “shall
contain a description of the proposed action” and “a stat rposes.”. The purpose and need
statement is developed by the NRC staff, but is info nt’s objectives,’ as stated in
Chapter 1 of its ER.

In NRC licensing actions under 10 C d 52 for large LWRs, the purpose and need
have typically been described in termspof specific quantity of electricity (typically baseload)
to a defined service area within a deﬁne&erio . However, neither NEPA nor NRC regulations

0 beyre

require the purpose and need statem icted to electricity generation. As discussed in Chapter 8
i s than a baseload generating capacity analysis to
vided by the proposed project.

project and for establish
include those that a
sense. A reasonab
alternatives (e,

onable set of alternatives to the proposed action. Reasonable alternatives

p& d need statement is the basis for the evaluation of the need for the
a
or feasible from the technical and economic standpoint using common

atement for the project. However, if the purpose and need statement stated the
s intended to demonstrate a certain ANR technology to generate electricity,

The applicant may request licensing for purposes or ancillary benefits other than or in addition to
electric power production. Additional purposes or needs for the project may provide greater insight to the
benefits of the proposed project and assist the NRC staff in defining reasonable alternatives to the
proposed project. Additional purposes could include, but are not limited to, meeting greenhouse gas

3 40 CFR 1502.13 defines purpose and need as follows: The statement shall briefly specify the underlying purpose and

need to which the agency is responding in proposing the alternatives, including the proposed action.
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emission goals, replacing existing plants, or enhancing energy diversity. Consideration of such ancillary
benefits should be included in the benefit-cost analysis in Chapter 10 of the EIS.

If the purpose and need statement for a specific project is different from statements that have been
previously evaluated in other EISs, the alternatives and benefits also may be different. An applicant in
such a case should consult with the NRC staff in accordance with 10 CFR 51.40 to discuss the
information and analysis that should be provided in the ER to support the development of the purpose and
need, and the evaluation of the need for the project and the alternatives.

1.3  Planned Activities and Schedules

The applicant should supply a schedule of planned activities, including dates for the 0
building and full-power operation. These dates are used by staff in the EIS analyses fof'c ction,
operation, cumulative impacts, and need for power.
1.4  Status of Compliance

In accordance with 10 CFR 51.45(d), the ER shall:

e “list all Federal permits, licenses, approvals and other entitlements must be obtained in
connection with the proposed action”

thermal and other water pollution li
Federal, State, regional, and IQaI

Q\
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Chapter 2
2.0  The Proposed Site and the Affected Environment

As specified by 10 CFR 51.45(b), the ER shall contain “a description of the environment
affected” by the proposed action. The information in this chapter of the ER should present the relevant
information concerning the physical, ecological, societal, and human characteristics of the environment in
and around the proposed site that might be affected by building and operation of a proposed nuclear
station. For each environmental resource, applicants should describe only the affected envi t for
those areas within which the resource could potentially be subject to direct or indirect imy the
action. The NRC refers to this area as the “resource impact area.” Table 7-1 in Chapter 7
provides examples of resource impact areas for each environmental resource area typic
building or operating a nuclear reactor. The applicant’s resource impact area may be difte
examples in Table 7-1. The NRC does not expect applicants to precisely define regdu areas for
each environmental resource, but the area within which the applicant characteriZgs.the a ed
environment should generally correspond to the potential spatial exten indirect impacts, i.e.,
to what the NRC will define as the resource impact area.

a

The applicant should provide proposed plant location informatio
the site will be located), an aerial photograph of the site as it exist§at the ti
or more maps showing the site location and plant arrangement wit
to which the plant is co-located and/or interfaces with an exi
facility. The applicant should provide coordinates for th posed center point for the nuclear island for
each proposed new unit and the total acreage of the sedisite. In gddition, this section can be used to
provide other descriptive information about the seting e proposed project.

tate and county in which
of the application, and one
the site, including the extent (if any)
er plant or other existing industrial

2.1 Land Use

4
The applicant should provide d

region. For the purposes of this secti

formation about the site, local vicinity, and the wider
defined as the immediate property effectively
sit€ boundary), upon which the proposed project would be
landscape encompassing the site, local access routes, nearby
cities and towns, and gth s with the potential to be affected by the proposed project. The
region includes the vicii ider surrounding area. The definition of vicinity and region is left to
the discretion of the app
typical distance li 6 M (9.6 km) radius from the site perimeter can be used for vicinity and a 50
t

mi (80 km) radiys site perimeter can be used for region. The vicinity should be large enough to
encompass s&) as whose land uses could reasonably be influenced to a noticeable degree by

ect and associated facilities. The region should be large enough to encompass any areas
eng d by applicable regional land use or local economic-development plans. The guidance

this paragraph applies only to defining a vicinity and region for evaluation of land use
impactspgeographic areas of other sizes and shapes may be appropriate for evaluation of other

The vicinity should include any offsite areas upon which related project structures would be sited
or routed as part of the action covered in the application. Examples include transmission facilities
(e.g., switchyards, substations, and transmission-line towers), and access roads needed to connect the
plant to the grid. Other examples include reservoirs, barge slips, water-intake facilities, blowdown or
other discharge lines, and related infrastructure.
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The applicant should identify and describe the land use characteristics of the site, vicinity, and

region. These descriptions should provide reasonably foreseeable land use changes near the site, including
commercial, residential, and industrial developments and the anticipated effects of land use or related
regional-development plans.

2.1.1

Site, Vicinity, and Region

The ER should include the following land use information related to the proposed site, vicinity,

and region, as necessary to assess potential land use impacts:

A site area map prepared according to RG 1.206 (Ref. 10).

Zoning information for the proposed site including any existing or proposed

any regional economic-development plans that include the proposed site in thelr
scope. &
h

Maps and summary tabulation of areas occupied by the pringi
and region.
Map showing existing topography of the site and vicinity,

Maps showing highways, railroad lines, waterway
the site, vicinity, and region.

e site, vicinity,

corridors located on, or that cross,

Raw material resources (e.g.,€imb
and geothermal resources) and
being extracted or are of kn,

Principal agricultural

predominant land™use.
Maps showing ‘Xic and trust land areas in the region.

gther any land at the proposed site or any affected offsite lands would be subject
it the Coastal Zone Management Act (16 United States Code (U.S.C.) 1451 et

cussion of whether any land at the proposed site or any affected offsite lands constitute prime
unique farmlands (7 CFR Part 657, “Prime and Unique Farmlands” [Ref. 45]).

Maps and discussion of any floodplains or wetlands on the site (can cross-reference other ER
sections).

Discussion of whether the applicant intends to acquire additional land to expand the proposed
site.

All associated geographic information system (GIS) coverages used to produce the map products
in the ER.
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e Brief discussion of the major geological aspects of the site that could influence land use,
including brief descriptions of soil and rock types, and unique geologic features (e.g., karst;
geothermal resources; paleontological resources; unique formations, outcrops, or exposures of
special interest (e.g., glacial erratics); and water supplies). Reference the final safety analysis
report for detailed geologic, seismologic, and geotechnical information.

2.1.2 Transmission-Line Corridors and Other Offsite Areas

from the NRC. However, the impacts of new transmission lines and corridors, or chang
or corridors, are relevant to the NRC’s analysis of cumulative impacts in an EIS (10

To the extent that the indicated information is readily available, the ER ghould t the best
available land use information related to (1) offsite corridors or areas thagw fected by building
and operating electric power transmission lines or other offsite proje ) transmission

corridors, and (3) building activities that would occur in existing transmiission cogridors, including the
following:

e description of new transmission-related facilities (e.g., trafgmission lines and substations) that
would be needed, including voltage specifications e of the entity that would build and
own any new transmission-related facilities and process for obtaining approved
rights-of-way;

e tabular summarization of' t
each specific corridor se

e tabular summarlzlt'on
and other offsite.arcas.(e.

e highways, , and utility corridors crossed by new transmission lines or access
corridors;

ialsise land areas that would serve as constraints in the selection of transmission-line routing
her Offsite project activities (e.g., pipeline corridors);

pcation of any project activities that would be in a floodplain, on wetlands, or on a waterbody;

e discussion of whether any land used for new transmission corridors or other offsite building
activities would be subject to the Coastal Zone Management Act (16 U.S.C. 1451 et seq.);

e discussion of whether any land that would be used for new transmission corridors or other offsite
building activities would constitute prime or unique farmlands (7 CFR Part 657);

e discussion of any expected private land access requirements;
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e description of proposed routes of access corridors (e.g., roads and railroads) to serve the proposed
project and any land use restrictions or land use plans affecting such corridors; and

e all associated GIS coverages used to produce the map products in the ER.

Information about the routing and design of transmission lines and other offsite facilities may be
limited at the time a licensing application is submitted, especially for ESP applications or if a party other
than the applicant will own or be responsible for all or some of the offsite facilities. The ER should
present only information that can reasonably be obtained by the applicant at the time of sub, The ER
may explain when more detailed information may be available or that more detailed inforfiiati
be available until some unspecified time in the future. The ER should include the best ava
information about the possible transmission lines to support an analysis of the possible centri
building and operating the transmission lines on the cumulative environmental impact§ o ac

2.2 Water Resources (Surface Water and Groundwater)

The applicant should provide sufficient information for the
establish the baseline condition for evaluating the effects of station bu
resources (surface water and groundwater) and its uses and users. For th
resource impact area may be defined as the station and the surrouadi

sumed to be affected by the building
pact area may generally be defined
ying aquifers. For reclaimed water,
impact area may generally be

or operation of the station. For groundwater resources, the
by the extent to which building or operating the plant affi
such as treated wastewater (if part of the proposed project)
defined by the geographical extent of its prospectivéus

The applicant should describe, in qu
of surface-water and groundwater bodigs i
resource impact area should be describe

s, the hydrological and chemical characteristics
ce impact area. In addition, water use within the
ount of data and information provided should be
sufficient to evaluate the effects of and operation on water resources, and is anticipated to
depend on the magnitude of the pacts. Greater potential impact will require more data and
information to support the eval Altemiative interpretations of data and characteristics should be
described when reasona T
based on data obtainedifro
studies conducted in the

plication monitoring program and integrated with data from other
region (as applicable).

A statisti ription should accompany all data. Average or median values, standard
deviations or jfifer: ile range, and the historical extremes should be described. Temporal trends in
chara icS;dncluding seasonal variation, should be identified and explained. Temporal variations of

1 aract@sistics (e.g., river flow rates) should be described in sufficient detail to provide accurate
of impacts. For many characteristics, monthly variations may be sufficient, but daily or shorter

impacts. Spatial variations of characteristics (e.g., aquifer hydraulic conductivity) should be described
when they are important for evaluating environmental impacts radionuclide transport in groundwater.

All data for hydrologic characteristics, including water use, should be adjusted to both present-
day conditions and to those that may reasonably be expected to occur over the proposed period of the
license (e.g., future conditions). Where features of a proposed station (e.g., foundations, excavations,
artificial lakes, and canals) modify the hydrologic conditions, the applicant should furnish sufficient site-
specific detail for evaluation of the effects of building and operating the station on hydrologic
characteristics, water use, and potential radionuclide transport for those water bodies and systems that
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may receive radionuclides from the station. In addition, the applicant should describe reasonably
foreseeable changes in the hydrologic environment (e.g., climate and land use).

When a mathematical model is used to support the evaluation of hydrologic characteristics, the
applicant should describe the conceptual basis for the model, including the rationale for eliminating
plausible alternative conceptualizations, the assumptions used in developing the model, the range of
applicability of the model, the input data used, the resulting output, the basis for boundary conditions,
parameter estimation and calibration procedures followed, and estimates of uncertainty in rnodel
forecasts. The applicant should provide in the ER sufficient descriptions of key models, ass
parameters, data used, and approaches to allow for an adequate NRC staff evaluation. If thiere levant
information in other supporting documentation (i.e., Final Safety Analysis Report [FSAR],‘desig
document [DCD] or other references), indicate where in those documents this information ca

2.2.1 Hydrology

The applicant should describe the hydrologic characteristics of bodies and
groundwater aquifers that could be affected by station water use or bg butlding or operating
the station. These characteristics collectively define the supply of wategwithin the resource impact area,
including the location, quantity, and temporal variability of that supply.
following information in the ER:

e discussion of rivers and streams including, but not li
discharge, bathymetry, wetlands and ﬂoodplam
flood control measures, and other hydrographi

drainage areas and gradients,
ood and drought characteristics,

e discussion of lakes and impoundments inc not limited to, bathymetry, temperature,
currents, inflows and outflows, evap e, and a description of reservoir characteristics
(e.g., elevation-area-capacity gurve§)land ations;

e discussion of estuaries and
currents, temperature, sali
characteristics;

s'ihcluding, but not limited to, bathymetry, tidal and nontidal
imentation rates, and sediment gradation and sorption

e discussion o un
units, occurrenc d nt of perched groundwater conditions, recharge and discharge areas and
fluxes, gro ad contour maps, hydraulic gradients, permeabilities, total and effective
porosities t e travel times, bulk density, and storage coefficients;

ter transport characteristics (e.g., dispersion and adsorption coefficients), when
}ssar evaluate impacts;

data concerning use of groundwater including drawdown caused by withdrawals from
eighboring major industrial and municipal wells; and

e maps or figures showing information requested above, as appropriate (e.g., areas affected by
saltwater intrusion).

2.2.2 Water Use

The applicant should provide present and known future surface-water, groundwater, and
reclaimed water uses (as applicable) that could affect or be affected by building or operation, including
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for the following uses: public and self-supplied (or private) withdrawals for domestic, municipal,
industrial, agricultural, mining, and power generation uses.

Data and information provided for each use should include, but not be limited to, the following:
e Jocation and nature of water users and water-use areas;
e distance from the station;
e withdrawal rate by use category and return rate; and
e statutory or other legal restrictions on the water use or the water resource.

Additional information for groundwater use should include the following;

¢ identification of the aquifer from which withdrawal occurs;
e location and depth of wells;
e identification of any EPA-designated sole source aquifersgthat may bg’affected by station building

or operation;

e characterization of consumptive and nonconsumggive wateriges over the resource impact area;

e temporal variations in consumptive and nodco tive water uses; and
e existing capacities (including availal c of local and regional water and wastewater
utilities. &

Station water-use requirem
addresses the information to be i

reet addressed in this chapter; however, Chapter 3 of this RG
the’ER related to station water-use requirements.

2.23 Water Quali’

The applicant shepld
groundwater aquifer$
effluent disposal.

ribe the water-quality characteristics of surface waterbodies,
imed water (as applicable) that could be affected by station water use and
ndiinformation should include, but not be limited to, the following characteristics:

. 16ah (e.g., femperature),
mical (e.g., pH); and
. ogical (e.g., biological oxygen demand).

The mean, range, and temporal and spatial variation of these water-quality characteristics should
be provided. Data should be gathered for a sufficient period of time to understand long-term (annual) and
short-term (seasonal or other) variations in both quality and availability of water (flow rates, water levels,
etc.).

A description of existing aquatic environmental stressors, including a list of any CWA Section
303(d)-impaired waters, should be provided. The applicant should identify, to the extent possible, the
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source and nature of existing impairments. The status of the permitting process for the CWA (33 U.S.C.
1251 et seq.) certifications should also be described.

224 Water Monitoring

The purpose of the pre-application water monitoring program is to establish a baseline for
assessing subsequent environmental effects on water resources attributable to building and operating the
proposed station. The applicant should describe the pre-application monitoring program used to assess the
characteristics of the surface-water and groundwater resources in the resource impact area.

The ER should describe the pre-application monitoring program in sufficient detail

should include the following:
e locations of monitoring stations;
e frequency and duration of monitoring;
e monitoring equipment used;

e sampling and analysis procedures followed;

e data analysis methods used; and

e documentation of any data-quality o es)

L 4

23 Ecological Resources

ialpwetland and aquatic ecological resources existing at the
proposed project site and in the and®region. The applicant should provide sufficient details in the
ER as a baseline for detéfmin acts on terrestrial, wetland and aquatic species and habitats that
might be affected by buildi erating the proposed nuclear station.

The ER should describe the te

2.3.1 Terrestri

descripti da dress offsite parcels and corridors needed for components such as reservoirs,
heavy-haul roads, access roads, laydown areas, electric transmission lines, water pipelines,
on sites. When describing terrestrial resources, the applicant should use the same definitions
and region as used for the land and water use sections of the ER. The baseline description
should fOogus on the anticipated footprint of land disturbance and may be less detailed for peripheral areas.
Much of the needed information may be summarized from the background reports prepared using RG
4.11 (Ref. 12). Information should be updated to reflect recent land use changes and natural successional
processes. Guidance on consultation under Section 7 of the Endangered Species Act is provided in
Appendix B.
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Terrestrial Habitats

Detailed guidance on identifying and describing terrestrial habitats is provided in RG 4.11 (Ref.
12). The ER should include the following information to characterize terrestrial habitats:

e Identification and description of each ecoregion (or equivalent) encompassing potentially affected
areas using a widely recognized system such as that used by the EPA (EPA Ecoregion maps).

¢ Figures identifying and mapping each terrestrial habitat on, or adjacent to, the site (ogoffsite
parcels or corridors).

Descriptions based on recent site observations are typically more useful t
descriptions. Studies would ideally show the condition of the ecologica

¢ A table estimating the approximate area (or perce
surrounding the site and any offsite facilities.

e A qualitative discussion of terrestrial habitdf'in

Wetlands

The Federal definition of wetlands 1 33 CFR Part 328, “Definitions of Waters of the United
States” (Ref. 46), but not all area definition are subject to Federal regulatory jurisdiction.
Unregulated areas meeting the tion are termed “non-jurisdictional wetlands.” Some states
and localities regulate w ently using definitions that may vary from the Federal definition.
Wetland information e e terrestrial ecology portions of the ER should be consistent with
wetland information presehted,the aquatic ecology portions. RG 4.11 (Ref. 12) provides additional
guidance on wetla al, the ER should include the following information with respect to
characterizing we d

¢
Wetlands are specialized habitat§awi operties intermediate between terrestrial and aquatic.
senged
th

in ion of whether a wetland delineation has been completed for the site and offsite
els, t areas were addressed, what wetland procedure(s) were used, and whether the
ineation follows procedures required by applicable Federal and State agencies.

etland delineation map and identification of each wetland using a classification system such
as that used in the FWS National Wetlands Inventory (Ref. 47), for those areas addressed by

wetland delineation.

e A description and estimate of the area of each wetland falling under each National Wetlands
Inventory classification.
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e Wetland mapping data from a published source (e.g., the National Wetlands Inventory maps or
State wetland maps) or identification of the terrestrial habitats on the site, if any, that may contain
wetlands for those project areas where no wetland delineation was performed.

e A discussion of the functions and values of each wetland or cluster of interrelated wetlands
(sometimes referred to as an “assessment area”) on the site or offsite parcels.

e (Citation and summary of any jurisdictional determination issued by the USACE or another
applicable agency. For project areas lacking a jurisdictional determination, a descri f the
anticipated process for acquiring one.

e Identification, when practicable, of whether each wetland is under the jurisdicti f the.C or
applicable State or local wetland protection laws (note that a jurisdictional detefmi not
have been made at the time of an application).

e An estimate of the approximate extent of wetlands in the surro
Wetland Inventory maps or another source and a separate est
Inventory class or for each mapping unit used.

¢ using National
ional Wetland

e An estimation of wetland losses in the context of their re
landscape.

e A qualitative discussion of wetlands in each relefant e
positions commonly occupied by wetlands st
0

and topographic depressions), and the hist

ive abundance in the surrounding

, including the typical landscape
, estuarine or lacustrine fringes,

Wildlife
\ 4
Guidance on identifying terrestrigh wildlife is provided in RG 4.11 (Ref. 12). The ER should
include the following:

e Tables of wildlif;spe i
offsite parcel or corri
RG 4.11 for additio

ential value of each habitat to each major wildlife grouping: mammals,
ibians, and insects. The discussion can be qualitative and should have an

birds, r
ecol

sence of indicator organisms that could be used to gauge changes in habitat quality,
biodiversity, and the distribution and abundance of species populations.

e A brief discussion of trophic interactions between predators and prey potentially occurring on or
near project activities. This discussion may be generalized and qualitative.

e A discussion of possible wildlife movement and migration patterns. The discussion may be
generalized and does not need to be based on field observations.
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e A discussion of wildlife used for subsistence or recreational hunting.
Important Species and Habitats

Guidance on important terrestrial species and habitats is provided in RG 4.11 (Ref. 12) and Table
2-1. Note that important species and habitats include, but are not limited to, threatened or endangered
species and critical habitats. The ER should include the following information on important species and
habitats:

e Each important terrestrial species or habitat known to occur or that has a reasona
occurring in the area. Briefly indicate why each meets the criteria for importance 1

e A brief description of each important terrestrial habitat, which can cross-refegénc
descriptions already provided.

ata on habitat
ential effects from the

e A brief paragraph for each important terrestrial species, which pov
requirements and life history as necessary to support an assesg
project.

e A discussion related to any correspondence that has been
Tribal natural resource agencies on important species or h
endangered, threatened, or special status species.
correspondence (e.g., letters, e-mail, or phone ca:

Table 2-1. Important Species an Be Considered in the ER®

the FWS or State, local, or
itats (Table 2-1) including

arize and provide copies of key
ummar

Species Habitat
Federally threatened or endangered andypro d Federally designated or proposed critical habitat or
species for listing by U.S. Fish and Wildlife Scrii essential fish habitat.
(FWS) or Natlopal Marine Fisheries 1C ) Protected areas such as sanctuaries, parks, refuges, or
that occupy habitat or have an ecos nctign that  hreserves, including marine protected areas

Habitats identified by Federal or State agencies as

Candidate spegies for Feeral 2 ' FWS or unique, rare, or of priority for protection; e.g., areas
NMEFS of particular ifffere view that 0cCUpy  that have been designated as habitat for an evolutionary
habitat or have an ecos that may be significant unit, distinct population segment, critical

affected by the propose

a Federal or State agency has
itoring requirement at or near the site

Other species of known or indicated interest

habitat, or essential fish habitat

Other habitats of known or indicated interest,
e.g., known breeding, spawning, nesting, or nursery
grounds

(a) The criteria presented in this RG represent updated guidance developed by the NRC subsequent to the publication of RG
4.11 (Ref. 12).

2.3.2 Aquatic Ecology

The ER should include a baseline description of the potentially affected aquatic resources. The
description should also include any waterbodies that could reasonably be expected to exhibit detectable
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changes to aquatic resources from building and operating of the new facilities. This includes waterbodies
associated with offsite transmission and pipeline corridors, large component transport routes, and any
other affected offsite areas. The description should focus on the information that is needed for the
evaluation of potential impacts on the aquatic environment that may result from building and operating
the facilities. The extent of the description should extend to any potentially affected habitats, including
rivers, perennial and intermittent streams, reservoirs and impoundments, estuaries, lakes, ponds, and
ocean areas and should, when appropriate, consider effects on a watershed basis.

ental
ci lements
ies

RG 4.24 (Ref. 13) provides guidance on designing and implementing aquatic envir
studies for baseline descriptions and for impact analysis. The subsections below address
of characterizing baseline aquatic conditions, including aquatic habitats, organisms, and i
and habitats. Guidance on consultation under Section 7 of the Endangered Species Act he
Magnuson-Stevens Fishery Conservation and Management Act is provided in Appen

Aquatic Habitats

The ER should include the following information to charactez

waterbodies onsite or in the landscape surrounding the si
plant cooling or that could be affected by other activities.

ies and aquatic habitats on the
al structure of the benthic habitat
ny associated underwater structures in the

e Maps or figures, including electronic layers, sho
proposed site and in the vicinity and region, i
(when readily available), the location and
vicinity of the site (e.g., submerged dams), oposed location of the intake and the
discharge systems. Similar maps an J smission and pipeline corridors that extend
offsite or other affected offsitgyareagfand theig relationships to waterbodies and aquatic habitats.

e A discussion of the existin aticthabitats in the landscape surrounding the proposed intake and
discharge structures and i ems.

ER should include the following information to characterize the aquatic organisms:

. ribution and abundance data for fish and macroinvertebrates found on the site and in other
potentially affected waters. Data should be collected for a sufficient period of time and frequency
and from locations that will provide an understanding of the long-term (annual) and short-term
(seasonal or other) variations in distribution and abundance of species potentially affected by
building and operation. Studies would ideally show the condition of the ecological resources that
existed no more than 5 to 10 years prior to NRC receiving the application. If older ecological
baseline data is used, a discussion of the basis for determining that the data provides for an
accurate and meaningful evaluation of potential impacts should also be included. Data collection
should be consistent with the guidance on baseline studies presented in RG 4.24 (Ref. 13).
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Important Species and Habitats

as defined in Table 2-1:

Locations and values of local commercial, subsistence, and recreational fisheries and the historic
and current seasonal distributions of harvest by species.

List and description of species essential to the maintenance and survival of commercially or
recreationally valuable species.

Presence, distribution, and abundance of key aquatic indicator organisms (e.g., diatoms, benthic
macroinvertebrates, submerged aquatic vegetation, and fish) that could be used to gauge changes
in habitat quality, biodiversity, and the distribution and abundance of species popu Key
indicator organisms are those that would be particularly vulnerable to impacts on for:

habitat.

A brief discussion of trophic interactions between predators and prey potentiglly ITing on or
near project activities. This discussion may be generalized and qualitativ

obolus cerebralis) that causes
red tide (Karenia brevis) that could

American salmon and trout, the myxosporean parasite (
whirling disease, or the marine dinoflagellate responsible
potentially be affected by operations.

The ER should provide the following info haracterize important species and habitats

L 2

A description of important aqua
description of why each me

ics or habitat using the guidelines in Table 2-1 and a brief
in Table 2-1. Additional guidance on identifying
ed in RG 4.24 (Ref. 13).

A brief discus ioﬁ impertant species (or representative species as indicated in Table 2-1),
s necessary to support an assessment of potential effects on the
species from the
distributio ungdance and any observed occurrence in relationship to the intake and
discharge nfl frequency of observations, if appropriate.

ry related to any correspondence or discussions with the FWS, NMFS, or State, local, or
1 nat@al resource agencies on important species or habitats associated with the proposed
ject (Table 2-1) including endangered, threatened, or special status species and federally
signated critical habitat. Briefly summarize and provide copies of key correspondence
., letters, e-mail, or phone call summaries).

When proposed new transmission corridors, pipeline corridors, or affected offsite areas would

intersect or be adjacent to aquatic resources, the following information should be included in the ER to
the extent the information is available to the applicant:

A map or figure and description of the location of important aquatic species and habitats known
or expected to be potentially affected by the transmission and pipeline corridors. Consideration
should be given to affected offsite areas together with any specific habitat requirements or
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community interrelationships; e.g., areas that have been designated as an evolutionary significant
unit, distinct population segment, critical habitat, or essential fish habitat.

2.4 Socioeconomics

The applicant should provide sufficient data and information in the ER to establis
environmental baseline for estimates of socioeconomic effects, including: the demographi
the economic region. The NRC considers the demographic region to be defined as the
surrounding area within a 50 mi (80 km) radius from the center of the proposed site, and

majority (typically around 75 to 80 percent) of socioeconomic impact
Socioeconomic assessments should also include the following:

e reasonable projections about the affected region for the e
project, and

ected license period of the proposed

e adetailed discussion of the methodologies used toddevelop eagh projection.

24.1 Demographics

abeut the characteristics for the proposed

omic region, to define the magnitude of any

or operating the proposed project. The applicant
stimates available (preferably from a single source) for

ated to the Census block group (CBG) level for all of the

The ER should provide detailed infj
demographic region, with special em&a is
potential social or economic impacts fro

should rely upon the most recent d
the demographic region that ca
demographic subcategor"s identifie

low-income populatioas. T: ource used should match the data source used for EJ analyses
performed in the ER.? E ould include the following information related to demographics:
e Racial an ategories by county or other important geographical area in the demographic
region4ge digeussion of EJ in this RG for additional guidance). At a minimum, demographic
ta §hould e the following racial and ethnic categories:

- ite (Not Hispanic or Latino)

African American or Black

American Indian or Alaska Native

- Asian

In most cases, the 50 mi (80 km) radius will be sufficient to encompass all of the perceivable environmental impacts,
but the applicant should be sensitive to site-specific pathways that have the potential for extending that boundary
beyond the suggested 50 miles. Potential pathways would include such things as downstream river-borne impacts, and
road and rail transportation impacts.

Because the decennial Census no longer reports individuals or households in poverty, those data are only available at
the Census block group level through the American Community Survey (ACS) 5-Year Estimates. For consistency,
these ACS data have become the NRC staff’s principal source for all demographic analyses (including environmental
justice analyses) for new reactor licensing.
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- Native Hawaiian or Other Pacific Islander
- Other Race (including races not mentioned above and “Two or More Races”)
- Ethnicity: Hispanic, Latino, or Spanish origin (may be of any race)

- Aggregate minority (calculated as “Total Population” minus “White, not Hispanic or
Latino™).

e An overview map and accompanying tables identifying the counties and principa
towns that pertain to the demographic region and the economic region.

e A table providing historic and projected population data for the counties of t
region, with summary totals for the counties pertaining to the economic regi
should include historic data for the previous two decennial censuses an

g population, accompanied by
discussion of expected trends in racial and ethnic distribution ovegithe liense period.

fums or arenas, resident camps, large
employers, and parks and recreation areas) llowing information:
- distance from the sitegy

- peak visitation leve

- timing of the
L 4
- attendance

- dat Ctwitl

- t erfinent information.

ble presenting the current income distribution, including household income by segments
gfg., by quartiles), Federal median household income level, and the number and percent of
ouseholds below the Federal poverty level for each county in the demographic region, and each
ate within the demographic region. Discuss current trends affecting incomes within the
demographic region.

Information on how to perform population counts and estimate future populations can be found in
the American National Standard Institute/American Nuclear Society (ANSI/ANS) ANSI/ANS-2.6-2018,
“Standard Guidelines for Estimating Present & Forecasting Future Population Distributions Surrounding
Power Reactor Sites” (Ref. 48).
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2.4.2 Community Characteristics

Sufficiently detailed information about the economic characteristics of the proposed site and its
surrounding economic impact region forms the baseline for estimating the economic impacts that might
occur because of building- or operation-related activities at the proposed site. The ER should focus
primarily on the community characteristics for the economic region surrounding the proposed site.
However, there may be areas beyond the demographic region that have a unique importance to the project
or for cumulative impact purposes, and the applicant should include such areas in the discussion when
identified.

The ER should include information related to community characteristics including @ftabl r
chart illustrating the following:
e Information related to the current site labor force (if the proposed site is c a an
existing power plant), including the peak number of operations workersgaichar ation of all
temporary outage workers, and the county-level residential distz 0 current operations

workforce and temporary outage workers.
¢ Housing information, including sales and rental markets in the ec@n region, the number and
types of units available for rent or sale, vacancy rates, anditrends. pplicant should only
include habitable structures and the location of existing and projected housing developments.

e The region’s current and historic economic base,d
category, employment, and size. Trend data
accurate account of the changes in the regi
those changes are most likely leading the r

ortant regional industries by
ient depth and scope to provide an

nomy. Describe the nature of the heavy

construction industry and constructi r n the region and the total regional labor force,
regional unemployment levelgpand@fiture omic outlook projected for the proposed license
term.

The ER should identify 1
their analyses and trends that

e The region’s
districts, and tax
by the pro

ictions (including those taxing jurisdictions that would be most affected
t). Tax rate data should be provided for:

- e 1, State, county, regional, school district, sales and use, and other applicable tax
ources and their rates;

- any current agreements for the proposed or existing site for special property tax rates;

payment-in-lieu-of-taxes; and

other in-kind payments to local jurisdictions.
e The current educational system within the economic region (i.e., public and private primary and

secondary schools and higher education institutions) including capacity; student counts; present
percentage of utilization; student-teacher ratios; and expected trends affecting these resources.
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e A review and discussion of the local land use plans and zoning information relevant to population
growth, housing, and changes in land use patterns within the economic region and relevant trends
that would affect the development of the economic region.

e A summary, in tabular form, of local social services and public facilities (e.g., water and sewer);
present and projected police and fire capabilities; and medical information including hospitals
(available beds and occupancy rates) and number of medical doctors and specialized health
facilities.

e The name and location for each water- and sewer treatment facility, its design capacitypcurrént
usage rate, and any information about future expansions or other pertinent chaiges, iin e
county and community in the economic region.

e A summary, in tabular form, of access routes to the site of road
waterways. For each mode of transportation, provide a discug
potential expansions, improvements, and upgrades. Informatio
consistent with information provided in the land use; nonradiolog
transportation and decommissioning sections in this RG.

ighways), rail, and
ificamt proposed and
prtation should be
alth; and fuel cycle,

for site access should be included in

- Roads: A brief summary of which roads wi
i 1d be provided in Section 2.8.3.

- Rail: Describe railroads with regardito guali apacity of the tracks, proximity to the

proposed site, road crossings, and f ability of spurs to the proposed site.
- Waterways: Waterwag, infi refers to freshwater and ocean barge facilities.
Describe all barge facilities , size limitations, and depth of channel).

pollution). Describe an i dards or applicable regulations affecting the viewshed of the
site. Highlight affy vi

of distinctive communities (e.g., historic districts, tourist attractions, cultural
merican Indian lands and resources, and other popular resources). Discuss any

Environmental justice refers to a Federal policy established by Executive Order 12898, “Federal
Actions to Address Environmental Justice in Minority Populations and Low-Income Populations”
(59 Federal Register [FR] 7629) (Ref. 49), under which each Federal agency identifies and addresses, as
appropriate, disproportionately high and adverse human health or environmental effects of its programs,
policies, and activities on minority or low-income populations.® Although it is not subject to the

6 The U.S. Census Bureau list of minority and ethnic categories and the definition of “low-income” can be found at

http://ask.census.gov/.

DG-4032, Page 46



Executive Order, the Commission has voluntarily committed to undertake environmental justice reviews
and issued its policy statement on the treatment of EJ matters in licensing actions. NUREG-1555 (Ref.
14) provides the staff’s methodology for performing EJ analyses.

The EJ review involves starting with all of the Census block groups within the 80 km (50 mi)
demographic region and identifying the subset of those block groups that have minority and low-income
populations that could experience disproportionately high and adverse health or environmental effects
from building and operating a new nuclear power plant (potentially affected EJ populations). To assist the

NRC staff in its review of potential human health or environmental effects that could occur, plicant
should identify:
e minority or low-income Census block groups that qualify as potentially affecte lations

that could be disproportionately affected by building and operating the propo,
e potential sources of adverse impacts from the construction and operatio the ct; and

e pathways that could result in any disproportionately high and
environmental effects from an identified source to potentially

2.5.1 Identification of Potentially Affected EJ Populatio

The applicant should use the following process to i
region in terms of its minority and low-income populati
radius (the demographic region). The principal steps i.the
populations include:

characterize the demographic
nities residing in a 50 mi (80 km)
entifying potentially affected EJ

e A quantitative assessment of minorit me populations (see Section 2.4.1) living in
the demographic region (perf@sme G level) and a determination of whether or not the
identified minority or low-inco opuilations in the CBGs are of sufficient size to merit further
investigation (i.e., “potentia,

stigation of the demographic region to determine whether any potential minority or
-income populations that could be considered potentially affected EJ populations exist in the
egion and were overlooked during the quantitative assessment.

e Identification of communities with unique characteristics including migrant worker communities
or minority or low-income elderly or home-bound communities.

Information about how to perform population counts and estimate future populations can be
found in the ANSI/ANS-2.6-2018 (Ref. 48).
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Methodology and Analysis

Potentially affected EJ populations should be identified in the following three-step process. First,
the NRC has established specific criteria (see NUREG-1555 [Ref. 14]) to identify a potentially affected
EJ population through Census data:

e any CBG having a minority or low-income population with 50 percent or more of the total
population in the CBG, or

e any CBG having a minority or low-income population with a proportion 20 or m ntage
points greater than the same minority or low-income proportion measured at the Stafe le

For example, if the State-level proportion of a minority or low-income popul
percent, to meet the potentially affected EJ population threshold a specific CBG’s ani

proportion of the population were 60 percent and the CBG’s proportio
would cross the 50 percent threshold and would be considered a potes
though the proportion was not 20 percentage points greater than the

above percentage criteria. For example, the demographic region include a CBG that contains small
but highly concentrated minority population that is diluted er demographic component within a
block group. Consequently, identification of populations
considered sufficient by itself for the purposes of the is. The gxistence of unique populations can

Third, the potentially affectedgE]
whether or not a pathway exists by whi
disproportionately high and adverse

or low-income population could experience a
and environmental impact (an EJ impact). The

14) for further insight and clarification on any part of this
e EJfguidance and source documents for additional insight into the

guidance. There are also other
EJ process, such as:

e CEQ, “Environ N’[l e Guidance Under the National Environmental Policy Act,” (Ref.
50),

a

g Practices Report (Ref. 51) is a compilation of methodologies gleaned from
ency practices identified by the NEPA Committee concerning the interface of EJ
ions through NEPA processes,

nationally consistent data and an approach that combines environmental and demographic
indicators in maps and reports.

Description in the ER
The applicant should describe their analysis and all public outreach and field investigations

performed to develop the demographic data for the ER. The ER should also include the following
information:
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e A series of maps, one for each important potentially affected EJ population, identifying the CBGs
within the demographic region that meet either of the above criteria for minority or low-income
populations. The maps should note the location of the proposed site, principal cities and towns,
roads, and any other relevant features. The maps should indicate which, if any, CBGs trigger the
EJ threshold proportion. Each map should be accompanied by a table containing a count of the
CBGs within the demographic region that meet or exceed the comparative threshold criteria (see
example Table 2-2 below).

e Discussion of the specific methods used to develop the maps and tables, including re ces to
all data sources and literature cited and a discussion of the specific geospatial infi system

methods and data used.

Table 2-2. CBGs in the Demographic Region by EJ Status

Number of Census Block Groups

. . . . Number of
with Potentially Affected Minority Popul Census
Block
Groups
Native ispani Po ;V:tl;a“y
Total Amt.arlcan Hawaiian ti Affected
Census Black or Indian or or other Low-
State/ Block African Alaska Pacific er Spanish Income
County Groups | American Native Asian Islander. Origin Aggregate | Populations
State 1
County 1
County 2
County 3
State 2
County 4
County 5
Total

Shaded rows indicate cou

e Discussion inOgi low-income migrant communities. Migrant communities refer to
communi ayestablish residence temporarily or seasonally, based on the availability of
agriculgr comstruction work. For example, migrant agricultural workers may move in to

pg s or establish makeshift camps during particular harvest seasons. Migrant
ion workers may do likewise during construction of a new subdivision or other
2.5.2 dentification of Potential Pathways and Communities with Unique Characteristics

The applicant should identify any potential pathways that could result in disproportionately high
and adverse human health or environmental effects to potentially affected EJ populations.

Methodology and Analysis

Subsistence practices and communities with unique characteristics should be a focus of the
analysis of potential pathways considered in the EJ analysis. The applicant should coordinate its EJ
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analysis with the historic and cultural resources analysis to identify any potential American Indian Tribal
linkages to traditional or culturally important resources (e.g., culturally important activities, lands, or
waters).

Subsistence

Subsistence refers to the activities of low-income communities, households, or in

The existence of specific subsistence and related r endencies attributable to any site
are most commonly documented by direct observation a ith local minority and low-income
community leaders. The applicant should determine th munities in close proximity to
the site or proposed offsite facilities exhibit these p#acti each activities should provide a basis for

identifying whether such activities may be present e.

EJ Communities with Unique Charact@risti

For the purposes of NRC enyi
cultural or religious communities

talgeviews, “unique EJ communities” refers to traditional,
ifigties to the lands or waters near the site. For example,
American Indian tribes may ha hts or a cultural or spiritual attachment to natural resources
at a site (e.g., wild rice, $vee d other traditional medicines). However, unique EJ community
characteristics can als@be such as local community access routes that facilitate a community’s
ability to function norm come communities with unique characteristics may be found in areas
of low-income housi rivate or federally subsidized). The nature of the unique characteristic of a low-
income communit o0 be determined by interviews and community visits. The applicant should
remain sensiti
disprope@ttion nd adverse impact on such communities.

in the ER
ER should contain the following:

e discussion highlighting the methods used to identify EJ-related practices or resources described
above, and

7 For instance, in the case of Louisiana Energy Services (CLI-98-3, 47 NRC 77 [1998]) (Ref. 52), the planned closure of
a small rural road would have prevented the north-south movement of a local low-income African-American
community to and from their local church. And in the case of the V.C. Summer new reactor combined license
environmental impact statement (NUREG-1939) (Ref. 53), traffic during commute times was found to impede local
low-income foot traffic that served the local community’s most used route to market.
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e description of any potential pathways that could result in disproportionately high and adverse
impacts on minority or low-income populations that would require further analysis i pters 4
and 5.

2.6 Historic and Cultural Resources

Historic and cultural resources are the remains of past human activities and ifigl istoric
and historic era archaeological sites, historic districts, and buildings, as well as site re or object
that may be considered eligible for listing on the National Register of Histomie ( ). Historic
ingigommunity of
historically significant

if they have been determined eligible for or have been listed on the NRFE
historic or cultural resource that is eligible for or listed on the NRHP.*

NEPA (42 U.S.C. 4321 et seq.) requires Federal age
of their actions on the cultural environment. The Nationa to
U.S.C. 300101 et seq.) requires Federal agencies to consi s of their undertakings on historic

fficer (SHPO), Tribal Historic

Preservation Officer (THPO) or a American India
other parties with an interest in the effects of t

ef. 55), as a guide for providing historic and cultural

e 'with 36 CFR Part 800, an applicant should engage with the
interested parties for the purposes of gathering information in
g by an applicant is not considered consultation pursuant to

he SHPO, THPO, American Indian tribes, and interested parties is

resource information in the ER.
SHPO, THPO, America@nd'
developing its ER. ° Informatio
36 CFR Part 800. Con t1
the responsibility of t

The appli d determine the boundaries of the proposed direct (e.g., physical) and indirect
(e.g., visual au rea of potential effects (APE) '° to be recommended to the NRC. Once the
propose been determined, the applicant should conduct cultural resource investigations to
storic cultural resources located within the APE, determine if they are eligible for listing on
, assess affects, and develop avoidance or mitigation plans to resolve adverse effects. The NRC
his information to support its Section 106 consultation and assessment of effects for the
proposed project.

8 As defined in 36 CFR 800.16(1)(1) (Ref. 55),, “Historic property means any prehistoric or historic district, site,
building, structure, or object included in, or eligible for inclusion in, the National Register of Historic Places
maintained by the Secretary of Interior. This term includes artifacts, records, and remains that are related to and located
within such properties.” As defined in 36 CFR 800.16(1)(2) (Ref. 55),, “The term eligible for inclusion in the National
Register includes both properties formally determined as such in accordance with regulations of the Secretary of the
Interior and all other properties that meet National Register listing criteria.” National Register criteria for listing are
found in 36 CFR Part 60 (Ref. 54), “National Register of Historic Places.”

9 Pursuant to 36 CFR 800.2(c)(2)(ii) (Ref. 55),, the NRC is responsible for consulting with American Indian Tribes that
attaches religious and cultural significance to historic properties that may be affected by an undertaking.

As defined in 36 CFR 800.16(d) (Ref. 55),, “Area of potential effects means the geographic area or areas within which
an undertaking may directly or indirectly cause alterations in the character or use of historic properties, if any such
properties exist. The area of potential effects is influenced by the scale and nature of an undertaking and may be
different for different kinds of effects caused by the undertaking.”
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Consistent with 36 CFR 800.16(d), the NRC typically defines the APE as the area or areas at the
power plant site and the immediate environs that may be directly or indirectly impacted by building and
operating the proposed new unit(s). The applicant should describe the proposed project area and provide
the following information in the ER:

e A U.S. Geological Survey Quadrangle map that identifies the direct and indirect APEs.

e Legal description of the APE appropriate for the proposed project area. Note that not all areas of
the U.S. (i.e., the original 13 colonies) use the Public Land Survey System (e.g., to ip, range,
and section information).

e Aecrial photos of the proposed project site before any land disturbing activities m
o Identification of any parts of the APE that are Federal, State, or Tribal-o i
owned) lands.

2.6.1 Cultural Background
This section of the ER should provide a discussion of the historie fithe land and the activities

that have occurred within the APE and the surrounding area. Thisdncludes ai@description of the cultural
history of the region (including the proposed project site) from théfbeginning of human settlement to the
present, and summarizes how this information was collecte roposed APE. Information can be
derived from background research (literature review and file ) and from the use of plat and
other historic maps showing ownership, acreage, pro nd the location of existing or
ription of the cultural background
include land records, archival sources, local museums rical societies, libraries, planning

rivately

documents, mapping/imaging, and online so le, consult ethnohistoric sources to identify
American Indian tribes and other groups t ay haye historic and cultural ties to the proposed project
area.

2.6.2 Historic and Cultural es‘at the Site and in the Vicinity

ovide a description of historic and cultural resources identified
ir , transmission-line corridors, and in the vicinity). All cultural

resource survey reports N oped to identify and assess effects to historic and cultural resources
should be reference S itted with the license application. However, information (i.e., reports,
maps, and site for iseloses the locations of unevaluated, potentially eligible, or eligible historic
properties (e.g ological sites) should be withheld from public disclosure. This information may be
protected ction 304 (54 U.S.C. 100707), especially if there is a risk of harm to the

e protects cultural resource information disclosing the location of cultural resources
under Section 304 of the NHPA, consistent with 10 CFR 2.390(a)(3). Section 304 of NHPA
NRC to “withhold from disclosure to the public, information about the location, character, or
ownership.of a historic resource if the agency and the Secretary of the Interior agree that disclosure may
(1) cause a’significant invasion of privacy, (2) risk harm to the historic resource, or (3) impede the use of
a traditional religious site by practitioners.” Applicants should discuss with the staff during pre-
application interactions how to handle sensitive historic information.

The applicant should rely on qualified professionals who meet the Secretary of Interior’s
standards, 36 CFR Part 61, “Professional Qualification Standards” (Ref. 56), to develop the historic and
cultural resource sections in the ER. The applicant is encouraged to engage the NRC staff as early as
possible in the planning process, in accordance with 10 CFR 51.40, “Consultation with NRC staff,” to
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avoid issues related to disclosing sensitive location information related to historic and cultural resources
when drafting the ER.

The ER should provide the following information:

e description of all past and current historic and cultural resource investigations condugted to
identify historic and cultural resources within and surrounding the APE

e documentation of field methods used to identify resources within the APE

e description of all historic and cultural resources, (e.g., prehistoric and histori¢ ﬁ- pgical
sites, standing structures, cemeteries, and traditional cultural properties d isé { finds and

features
e evaluation of historic and cultural resources for NRHP eligib1 oric properties)
including:

- description of the process and methods used to evaluate these resources

- documentation of SHPO, THPO, and Amagrican tribes concurrence with process,
methods, and conclusions.

2.6.3 Consultation

Consultation is the responsibility o
on consulting with the SHPO, THPO, er
and interested parties as outlined in 36 C

ral'agency, and the NRC is required to take the lead
In tribes (on a government-to-government basis),
00; consultation is not the responsibility of the

hese parties to gather sufficient information pertinent to
er to assist the NRC in the timely completion of its NHPA

—

the NHPA Section 106 review
Section 106 compliance €gqui
outreach efforts to dat@y i
interested parties about project. The applicant should evaluate the significance of the historic
and cultural resourcgssg essvany effects the proposed project may have on them. For areas not

i ed or devoid of potential historic and cultural resources), proper

exclusion, and concurrence on survey methodology from the SHPO should be

ER should contain copies of all correspondence with the SHPO, THPO, American Indian
embers of the public with whom the applicant engaged to gather information about historic
resources within the APE. These documents should be included in an Appendix of the ER.
Applicants'may refer to NEI 10-07 (Ref. 34) regarding the information gathering process, engaging with
potential consulting parties, and the importance of early coordination.

If an applicant is corresponding with Indian tribes before the NRC initiates government-to-government consultation,
then the applicant should clarify to the Indian tribes that the NRC will be initiating and conducting government-to—
government consultation at a later date for the project. A federally recognized Indian tribe is not obligated to consult
with an applicant or share information about properties of religious and cultural significance with an applicant. A
federally recognized tribe may prefer to communicate directly with NRC at the government-to-government level.
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2.7 Air Resources

The applicant should describe the climate, meteorology, and air quality of the site and
surrounding region, summarize atmospheric dispersion characteristics at the site, and provide details of
the onsite meteorological monitoring program. The applicant should provide in the ER sufficient
descriptions of key models, assumptions, parameters, conditions, input data used, resulting output, and
approaches to allow for NRC staff’s evaluation. If there is relevant information in other supporting
documentation (i.e., FSAR, DCD, or other references), indicate where in those documents this
information can be found.

2.7.1 Climate

The applicant should provide a description of the regional climate and meteorglogigal comditions
t

at the site and include sufficient data to permit an independent evaluation by the following
information should be provided:
e A discussion of the sources of climate and meteorological in o., nparby National

Weather Service stations and onsite meteorological stations), ord, station locations,

ation
periods of
and station representativeness of local and regional meteorology:
ct to types of air masses, synoptic
systems and principal storm tracks),

A description of the general climate of the region with res
features (e.g., high- and low-pressure systems and
general airflow patterns, temperature and humidi

mesoscale circulations (e.g., valley flow and la lake brgeze).
e Description of topographic features in the icinity of the onsite meteorological tower
and within an 80 km (50 mi) radius s¢d plant, including any modifications

attributable to the proposed plagnt t

ind roses and comparisons to nearby representative
stations using the wind s es defined of RG 1.23, “Meteorological Monitoring Programs
, for a consecutive 24-month period of data that is not older
application (and preferably three or more years of data if

than 10 years frdh th
available).

iurnal, monthly, and annual air temperatures and comparisons to regional
d extremes. Climatic normals are typically defined as 30-year averages.

ies of onsite diurnal, monthly, and annual dewpoint temperatures (or other measurements
mospheric moisture) and comparisons to climatic averages and extremes.

ummaries of onsite monthly and annual precipitation and snowfall amounts and comparisons to
atic averages and extremes.

e Summaries of monthly and annual occurrences of heavy fog (i.e., visibility less than 0.25 mi (0.4
km)) and appropriate summaries of other parameters (e.g., icing) to support the description of

cooling system impacts.

e Summaries of onsite monthly and annual atmospheric stability.
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e Annual joint frequency distributions of wind speed and wind direction by atmospheric stability
class for measurement heights and wind speed classes as defined in RG 1.23 (Ref. 57).

e Estimates of monthly and seasonal mixing-heights, including frequency and duration
(persistence) of inversion conditions.

e A description of the severe weather phenomena (e.g., hurricanes, tornadoes and w;
thunderstorms, severe wind events, lightning, and hail) affecting the site and vici ding
seasonal and annual frequencies.

e Discussion of potential climate change in the vicinity of the site over the peri
licensing action and impacts on relevant meteorological parameters (e.g.

assing the

b

precipitation, and the frequency and severity of storms). This dis uld ased on
assessments conducted by Federal agencies with a mandate to g € cts of climate
change (e.g., latest U.S. Global Change Research Program R€p applicable regional and
local studies conducted by other entities may be included. Cli in the affected

environment section should cover the project life and resources tha
climate change during this period.

ikely to be impacted by

2.7.2 Air Quality

The applicant should describe the air qualit; e and sygrounding region and provide
sufficient detail to evaluate impacts from building and ting the plant. The following information
should be provided:

ational Primary and Secondary Ambient Air Quality Standards”

identified in 40 QF R 5
e county the site is located and surrounding counties

(Ref. 59). Thi

should
e Location of g angatory Federal Class 1 Areas (40 CFR Part 81), where air quality and
> protecteé@under the Regional Haze Program.

enhouse gases (GHGs) and estimates of yearly emissions (expressed in units of
ioxide [CO,] equivalents [COa(e)]'?) at a global, national, and State level and, if

ovide State or Public Utility Commission GHG emission reduction goals. This
cussion should be based on values provided by Federal agencies with a mandate to estimate

G emissions and is needed to provide context for GHG emissions from the proposed project

. 60).

2.7.3 Atmospheric Dispersion

The applicant should provide short-term atmospheric dispersion estimates for use in evaluation of
dose from design-basis accidents and long-term dispersion and deposition estimates for evaluation of

12 COz(e) is a metric used to compare the emissions of GHG based on their global warming potential (GWP). GWP is the

total energy that a gas absorbs over a period of time, compared to CO2. The COx(e) is obtained by multiplying the
amount of the GHG by the associated GWP.
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radiological impacts from normal operations. The applicant should provide meteorological data from at
least two consecutive annual cycles (and preferably three or more entire years), including the most recent
one-year period, at the time of application submittal. If two years of onsite data are not available at the
time the application is submitted, the applicant should provide at least one annual cycle of meteorological
data collected onsite with the application. Hourly averages of onsite meteorological parameters should be
provided using the recommended electronic data format described in Appendix A of the most current
revision of RG 1.23 (Ref. 57). Sufficient input data should be included to permit independent evaluations
and assessments of atmospheric diffusion characteristics and station impacts on the environment.

Short-Term Dispersion Estimates
The applicant should provide estimates of atmospheric dispersion factors (y/Q va

exclusion area boundary (EAB) and at the outer boundary of the low-population zone
appropriate time periods using realistic (50th percentile) meteorology. For the EA

4 days; and (4) the 26-day period from 4 to 30 days.

RG 1.145, “Atmospheric Dispersion Models for Potential Accide
Nuclear Power Plants” (Ref. 61), provides guidance for calculati

e distributions. Discussion of the
sion estimates should be provided.

Long-Term Dispersion Estimates

Consistent with NRC guidance in RG 1.11 theds for Estimating Atmospheric Transport
and Dispersion of Gaseous Effluents in Routi ascsdrom Light-Water-Cooled Reactors” (Ref. 62),
the applicant should provide estimatewf a
locations (e.g., site boundary, nearest ve ta arden, nearest residence, nearest milk animal, and
nearest meat cow in each 22:-degre i tor within a 5 mi (8 km ) radius of the site), at points of
maximum individual exposure, an ts within a radial grid of sixteen 22'5-degree sectors
, northeast) and extending to a distance of 50 mi (80 km)
uld be located within each sector at increments of 0.25 mi (0.4

km ) out to a dlstance . .
1 to 5 mi (1.6 to 8 km), ents of 4km (2.5 mi) from a distance of 5 to 10 mi (8 to 16 km), and at
increments of 5 mi edtter to a distance of 50 mi (80 km). Estimates of %/Q (undecayed and
undepleted; deple radioiodines) and D/Q radioiodines and particulates should be provided at each
of these grid t

input to the models should be provided.

2.74 Meteorological Monitoring
The applicant should describe the preoperational and operational programs for meteorological

measurements at the site, including all data-collection programs used to describe the site meteorological
and atmospheric dispersion characteristics. The description should include the following:
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e A site map showing tower locations with respect to man-made structures, topographic features,
and other site features that may influence site meteorological measurements.

¢ Distances to nearby obstructions of the flow in each downwind sector.

¢ Discussion of measurements made; instruments and performance specifications; measurement
elevations and instrument siting; calibration and maintenance procedures; data output and
recording systems and locations; and data processing, archiving, and analysis procedures.

e Estimates of overall system accuracy for each meteorological parameter measure

RG 1.23 (Ref. 57) provides guidance for an onsite meteorological measurementsspro that the
NRC staff considers acceptable for the collection of basic meteorological data neededéto supportplant

licensing and operation.
2.8  Nonradiological Health K

The applicant should describe the environment at the site and cinity of the site with
respect to existing nonradiological human health. This includes the ident of people or groups that
could be vulnerable to nonradiological health impacts including pablic healthy’etiological agents,

transportation activities, noise and electromagnetic fields. This section provides the basis for evaluation of
impacts on human health from building and operating the oject.

altiQ

2.8.1 Public and Occupational Health

The applicant should identify the State age e or Federal agency with regulatory
jurisdiction over the public and occupational a ite and in the vicinity. The applicant should
provide the following information in the E

e Description of the regulatio
site and in the vicinity,

N) tential impacts on public and occupational health at the

e Identification of?e p
health impactSiio i
workers at any cozloc

s in the vicinity that could be vulnerable to nonradiological
- and operations-related activities (e.g., construction workers,
plants, nearby residents, transients and recreational visitors).

e Descriptid yiexisting issues involving hazardous chemicals on or near the site.

Occu, juries

iscussion of Federal and State statistics for occupational injuries and illnesses related to
imilar projects. Federal statistics are available from the U.S. Bureau of Labor Statistics.

e A description of existing safety standards, practices, and mitigation procedures for avoiding or
minimizing the incidence of injuries and illnesses to workers and the public.
Etiological Agents and Emerging Contaminants
Etiological agents are disease-causing organisms that affect human health. Some of these disease-

causing organisms have been associated with the operation of station cooling systems. Etiological agents
have been referred to as “thermophilic microorganisms” in previous NRC documents (e.g., NUREG-1555
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[Ref. 14]). Etiological agents associated with nuclear power stations include more than just thermophilic
microorganisms and may be present in elevated numbers in unheated systems as well as in cooling
systems, receiving and source waterbodies, and site sewage-treatment facilities.

Contaminants and materials are being discovered in water where they previously had not been

detected or are being detected at levels that may be significantly different than expected. The proposed
use of reclaimed water or impaired water sources for station cooling raises a potential human health and
ecological concern related to the release of these chemicals and materials to the environment. These
chemicals or materials, found in reclaimed and contaminated source water in very low conce 10ns,
potentially could be harmful to humans and the environment.

2.8.2

should include the following:

The applicant should provide the following information:

A description and the incidence of organisms of concern for public and o
including enteric pathogens (e.g., Salmonella spp. and Pseudomonas a
fungi, bacteria (e.g., Legionella spp. and Vibrio spp.), dinoflag
green algae, and free-living amoeba (e.g., Naegleria fowleri
previous 10 years in the state in which the site is located.

A summary of all the chemicals and materials that
reclaimed water or impaired water for cooling.

The ER should reference information from4l ters for Disease Control and Prevention,
State public health agencies, and local hea

Noise @

The applicant should charac existing noise environment at the site. The description

General descriptfén o ith respect to noise (e.g., rural, industrial, etc.).

Location of the estise-sensitive human receptors, including (if within a reasonable

distance) ¢ nce, closest public building, closest recreational area, and closest industrial
site.

f any ambient noise studies that have been conducted, including the locations of noise

measurements, and corresponding noise levels, including meteorological conditions
mg the measurement period and the resulting effects on the measured noise levels. Any such
bient noise studies should be performed at a representative number of locations, including
asurement at the closest noise-sensitive human receptors (see next bullet), each of which is
sampled over a number of days that include weekday, weekend, and seasonal variations in noise
levels, and for both a “leaf-off” and “leaf-on” condition for vegetation.

Noise regulations or ordinances, including Federal, State, and local code and regulations.
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2.8.3 Transportation

The applicant should describe the existing road transportation networks for the site, vicinity and
region. These discussions will become the basis for analyses in the land use and socioeconomic sections.
The description should include the following:

e Roads: Include carrying capacity and condition, availability and type of public transportation; and
planned modifications that might affect traffic flow to and from the proposed plant site. Describe
the use of roads and highways in industry-standard terms (e.g., Level of Service designation or
similar process). Discuss current and projected trends for usage of these routes, i
existing plant-related commuter patterns for operations and outages. State whether
haul roads will be needed.

e Current accident statistics for the regional transportation networks.

2.8.4 Electromagnetic Fields

ces of eléctromagnetic fields
msmission lines. The

The applicant should provide information about the existing se
(EMF3s) in the vicinity and region and the electric shock and chronic effee
information provided in the ER should include the following:

ission lines. In the United States,
er second), which is considered to

e Electric and magnetic fields for existing or anticip
transmission lines operate at a frequency of 60
be extremely low frequency.

e Electric shocks from exposure to energize s or from induced charges in metallic
structures. Q
4
e Any new information regarding4ghe a consensus has been reached by the appropriate Federal
health agencies pertaining t effects ‘of long-term or chronic exposure to EMFs. These health
effects have been studied 1 yéars and were evaluated in NUREG-1437, “Generic

Environmental Impact License Renewal of Nuclear Plants,” Initial (Ref. 63), and
Revision 1 (Ref®4), 437).

2.9  Radiological IN t'and Radiological Monitoring
The pu diological environmental monitoring program (REMP), which is located in the

Offsite Dose Calc onManual, is to provide a basis for evaluating concentrations of radioactive
i 1) iation levels in the environment from radiological releases once a reactor is operational.

RE

Ine well-implemented environmental program will characterize the environment before
o allow future reasonable, direct comparison with data collected after power operation begins.

According to RG 4.1, “Radiological Environmental Monitoring for Nuclear Power Plants” (Ref.
65), the preoperational monitoring program should be established and implemented at least 2 years before
the initial facility operation; however, the preoperational REMP should be described in the ER.

For a partially developed or undeveloped site that does not have operating or permanently shut
down reactors, the applicant should summarize any information available from the appropriate literature
about background radiological characteristics of the site. This characterization should address the sources
of natural background and the background radiation levels from those sources in the area surrounding the
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site. The naturally occurring background radiation dose rates at the site should be estimated and provided
in the ER.

For a proposed new nuclear unit being constructed on or adjacent to currently operating or
permanently shut down nuclear plants, information on background radiological characteristics should be
provided from the Annual Radiological Environmental Operating Report and the Annual Radioactive
Effluent Release Report. The applicant should review approximately 5 years’ worth of data from the past
reports and make a comparison of the exposures and concentrations in air, water, and vegetation between
the preoperational monitoring and the operational monitoring results. A 5-year period providgs a.data set
that covers a broad range of activities that occur at a nuclear power plant, such as refueli
routine operation and maintenance activities that can affect the generation and release of r
effluents into the environment. In addition, any special reporting requirements or specialgnon

programs (e.g., groundwater-monitoring programs), whether industry- or NRC-initiatgd progranisy and
any event reports for groundwater contamination should be noted in the ER. The d also
review the volume and radioactivity content of radioactive solid waste generatedjeach d the

number of shipments of waste and where the waste would be shipped.

The type of data and information needed will be affected by s
the degree of detail should be modified according to the anticipated mag
radiological impacts of the radioactive effluents from the plant. The specifi
monitoring program can be found in RG 4.1 (Ref. 65).

and stafion-specific factors, and
the potential
teria for a radiological

To the extent the information is available, the E ould 1 e the following information:

e A discussion of the environmental exposurgpa ysii.e., air, water, and direct) as they relate to
the type of reactor and local geography an

* A map or aerial photograph ofjthe i
clearly identified and keyed to ifdicatéithe medium sampled at each location. The map or
photograph should be suita M ance and direction of each location from the plant,
particularly with regard t entrelease points.

e A description offhe ¢
location of sample ¢gllec
measured; (2) sangple , sample collection frequency, and sampling duration; (3) type and
frequency (4) general types of sample collection and measuring equipment; (5) lower
limit of d r each analysis; (6) the approximate date on which the proposed program will

be effdetiv ) the quality assurance program for REMPs (see RG 4.15, “Quality Assurance
R logical Monitoring Programs (Inception through Normal Operations to License

nation)—Effluent Streams and the Environment” [Ref. 66]).

=gy

A discussion justifying the choice of sample sites, analyses, sampling frequencies, sampling and
asuring durations, sample sizes, and lower limits of detection.

e A discussion of the amount of radioactive solid waste generated and transported from the five
years of reports reviewed above.

e Ifapplicable, a description of the implementation of NEI 07-07, Revision 1 “Industry Ground
Water Protection Initiative,” dated March 2019 (Ref. 67).

e A description of any NRC initiatives or radiological environmental reporting requirements.
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Chapter 3

3.0 Site Layout and Project Description

As specified in 10 CFR 51.45(b), the ER “shall contain a description of the proposed action.” The
ER should include sufficient information to describe the site layout, design, and the activities required to
construct and operate the plant and associated structures and facilities as well as the physical activities
involved in constructing and operating the plant. This description should be sufficiently detailed to
support the staff’s environmental impact conclusions.

3.1  External Appearance and Plant Layout

A description of the overall appearance of the proposed plant and all associa
needed to assess the physical scope of the proposed project and visual impacts. A

or other transportation-related improvements; water-management stryge ments; borrow
pits; and spoils storage areas).

9 ¢

(e.g., “site,” “property,”
or “project” boundaries) throughout the ER. The ER should includéithe following information relating to

planned roads, rail lines, and utility corrido d*and gaseous release points (and their
elevations); meteorological towers; ared; waste disposal areas; and other buildings
and structures (both temporar§pan ) associated with the proposed project (e.g., a site

utilization plan);

e the relationship between

including remov&l or tion of existing structures;
e whether prop a ing units would share any proposed or existing facilities or structures;
e adescripti e pteposed plant including any aesthetic principles and concepts used in the
design utfef the proposed facilities, and any plans to seclude and screen the facilities and
to arglittec tegrate the buildings and landscaping into the environs;

, oblique aerial photograph of the site and vicinity on which major station features are
superimposed; and

e an architectural rendering of the proposed project to include landscaping and all major station
features.
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3.2 Proposed Plant Structures, Systems and Components

A description of the overall proposed nuclear energy generating system is important for the
evaluation of environmental impacts resulting from the proposed project. The rated and design core
thermal power, the rated and design gross electrical output, and the rated and design net electrical output
(in megawatts [MW]) should be stated. The rated power is defined as the power level at which each
reactor would be operated if licensed, and the design power is defined as the highest power level that
would be permitted by the proposed plant design. The gross electrical output is the power level measured
at the output terminals of the generator and expressed in MW(e). The net unit electrical outpug.is.equal to
the gross electrical output minus the nominal service and auxiliary loads. The following i '
relating to the reactor-power-conversion system for the proposed plant should be included

e Reactor-power-conversion system, including the manufacturer and the designéstat
design or DCD revision).

icable) reactor type,
antities of uranium, and

e The number of units and description of each reactor, including
vendor, architect-engineer, contractor, fuel assembly descripg
percentage uranium-235 enrichment.

e The planned average irradiation level of spent fuel, in megawatt-day
e A description of the turbines and condensers.
e A simplified flow diagram for the reactor-power-comiyersion gystem.
e Service or auxiliary power load.
e Type of cooling system. L 2

A description of all propos

project for assessing the impacts
limited to the following:

s needed to clarify the physical scope of the proposed
and operation. The description should include, but is not

e Plant grade a a re elevations, using a consistent vertical datum.
e Stormwat gesystem (e.g., number, location, and size of temporary and permanent
retention/ 10fi ponds, diversion structures, or other hydrological alterations).
. layeut with the location and dimensions (e.g., area and height above grade) of structures and
ort fagilities (e.g., switchyard, laydown areas, parking areas, future independent spent fuel

rage installation (ISFSI), warehouses, and training facilities), including offsite support
cilities and substations. Indicate permanent and temporary areas of land disturbance.

e Heat-dissipation system flow diagram; design, size, and location of cooling towers, cooling lakes
or ponds, spray canals or ponds.

e Creation or modification of any water storage (reservoir) or cooling pond, including dams or
dikes. For any water-storage facility, describe the total and usable storage capacity, surface area,
evaporation rate, flow control structures or components, and associated water transfer systems
(e.g., refill, withdrawal and conveyance).
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e Water-intake systems, including plan view and cross-sectional view scale drawings. The
description should include location, size, height, and depth of structure; number and size of intake
bays and pumps; screen types and sizes; type of screen cleaning system; fish-return system; and
associated pipelines or other conveyance structures.

e Water discharge system, including plan view and cross-sectional view scale drawings. The
description should include the location and type of discharge structure(s) including depth below
the surface and relationship to the bottom of receiving waterbodies; discharge receiving area
alterations; and associated pipelines or other conveyance structures.

e Other water systems (e.g., service, fire, potable, and sanitary systems) with sourcegdelive d
discharge (if applicable) identified.

e  Well structures (use, depth, diameter, construction, location, pumping rat
injection wells).

e Supplemental water sources, onsite or offsite (location, desig

e Transportation infrastructure (e.g., location, extent, and number 0
barge slip, and barge facilities).

e  Other in- or over-water structures.

e Transmission (e.g., location, extent, voltage n er of existing transmission facilities,
modifications to existing transmission facilitie or'modification of existing transmission
corridors, new transmission corridors, new ‘tr 1on lines, transmission structure types, and
switchyards). .

3.3  Building Activities

Building activities, met
project. The applicant should the type of activities needed to build or install the proposed
structures and associa d& ili ed in Section 3.2, and should indicate the sequencing and
estimated duration of cially when multiple units are proposed. The ER should include
consideration of seasona ints on building activity. If multiple units are proposed or if the proposed
project is co-locat isting facility, the ER should include consideration of activities and
workforce relat clitrent building and operation.

iption of building activities in the ER should also include the following:

plicants should be prepared to provide spatial data in electronic format (current industry-
andard format) for the proposed plant (permanent as-built structures) and associated building
usgs (including temporary structures and use areas).

e Maps or scale drawings showing the extent of area to be disturbed during building (both onsite
and offsite) and the construction use of the site or project areas (e.g., laydown, spoils stockpile or
disposal, concrete batch plant, module assembly, temporary roads, or parking) relative to the
as-built proposed structure locations.

e Extent, equipment, and methods for land clearing, grading, and excavation.
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e Depths of excavations, particularly deep excavations that could require dewatering; and width
and depth of trenches (e.g., for pipelines).

¢ In-water and nearshore activities (e.g., dredging, excavation, dewatering, filling, and
impoundments).

¢ Equipment and methods should be described, as well as extent and duration of shoreline and in-
water disturbance and any temporary structures (e.g., cofferdams, barge moorings, and silt

curtains).

e Source of water for building purposes, estimated rate and quantity of water use, a op
wastewater-management practices for building activities.

e Source and quantity of fill material for construction purposes.

3.4  Operational Activities

The applicant should describe the type of activities involved 1
the associated structures and facilities described in Section 3.2. Descripti@
detail to assess specific effects of all operating systems on the en
should be described, including normal operation, refueling, and e

uld provide sufficient

A1l modes of operation
gency shutdown situations. Seasonal
harge, gaseous effluent releases, or

The applicant should describe plant t-dissipation system parameters and their
associated site interface values, clearlypindigati
the value is for a single unit or all proposgd u
activities for structures and facilitie &
infrastructure, and the stormwater-
interfaces should include, but i

¢

th the transmission system, transportation
anaggment system. Information on operational environmental
imited*to, the following:

e  Water Interfa

>

water-use diagram showing anticipated flow rates to and from the various

st r systems (e.g., heat-dissipation system, sanitary system, radwaste and

chemicaliwaste systems, and process water systems), including the source of water for
ach system and the receiving water for any liquid discharge to a waterbody.

- A table of anticipated normal operational flow rates and maximum flow rates, indicating
assumptions and conditions for each.

- The flow diagram and tabulated information that clearly presents the operating plant
water balance by accounting for withdrawals, consumptive use (water that is not returned
to the source waterbody, for example, water from a river that is lost to evaporation in the
cooling towers), and liquid discharges.

- A description of intake operation, including approach and through-screen velocities,
debris, and fish-return-system operation at all intake or pumping locations.
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- Pertinent temperatures and methods used for estimating evaporation and drift rates.

- Cooling-tower blowdown volume, flow rates, temperature range, and number of cycles of
concentration assumed for normal operation and any other modes of operation
considered.

- Description of chemicals (e.g., corrosion inhibitors, antifouling agents) to the intake and
discharge system.

- Estimated temperature and chemical constituent concentrations in wastew@ter.at.the
discharge point.

temperature changes, evaporation rate, and seepage rate for any c
or discharge canals.

- Maintenance procedures and frequency for the st
including proposed waste- or debris-dispos

e Land Interfaces
- Maintenance procedures and freq nsmission corridors and switchyards, roads,
parking areas, rail lines, and in cture, including proposed waste- or debris-

disposal practices. rS

e Air Interfaces

, of plant vents and other exhaust vents. The number and
e generators and other emission sources, estimated frequency of

ing’system then describe the system. If a dry cooling tower is used

ins et'€ooling tower then the information for cooling-water intake/discharges
c e water use and aquatic impacts should be adjusted accordingly.
3.4.2 act aste Management

10active waste-management and effluent-control systems should be designed so as to control
ain the radioactive material released annually in liquid and gaseous effluents from normal
including anticipated operational occurrences, to a level that is as low as is reasonably
achievable’in accordance with the requirement of 10 CFR 50.34a, “Design objectives for equipment to
control releases of radioactive material in effluents-nuclear power reactors.” The information should be
taken from the FSAR and summarized in the ER. References to the FSAR sections should be made in the
ER. The following information relating to the radioactive waste-management system should be included
in the ER:

e asummary description of the liquid and gaseous radioactive waste-management and
effluent-control systems;
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e process and instrumentation diagrams and system process flow diagrams of the liquid and
gaseous radioactive waste-management and effluent-control systems referenced from the FSAR,;

¢ identification of sources of radioactive liquid and gaseous waste material within the proposed
plant;

e identification of principal release points for radioactive materials to the environment;
e clevation of gaseous effluent vents;

e identification of direct radiation sources stored onsite as solid waste (e.g., an ISFS
permanently shutdown units on the site);

¢ information requested in Appendices A and B of RG 1.112, “Calculatio
Radioactive Materials in Gaseous and Liquid Effluents from Light-Wat
Reactors” (Ref. 68);

produced;
e adiscussion on where the Class A, B, and C
3.4.3 Nonradioactive Waste Management

The applicant should describefany
management waste, solid waste, gaseou
building and operation. The descripti
disposed of, their pollutant conc
the procedures for disposal. T
include, but are not limited to

lude estimates of the quantities of wastes to be
hé¢"manner in which they will be treated and controlled and
ation related to these waste systems for the proposed plant should
following:

e description of liquid e nts, including treatment, characteristics, rate and frequency of release;

o for effl tdining chemicals or biocides, a list of chemicals, annual amounts used,
frequeticy nd concentration in waste stream;
ary

uent discharges, treatment, and disposal;

stimates for quantities of solid waste, collection, and disposal;
e location and elevation of gaseous effluent vents;

e description of gaseous effluents, including treatment, characteristics, quantity and frequency of
release;

e hazardous waste accumulation, treatment, and disposal;
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e description of plant systems producing mixed waste (hazardous and low-level radioactive), and
minimization plans;

¢ mixed-waste storage plans and capabilities, including annual quantities of waste produced; and

e mixed-waste disposal plans.

N
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Chapter 4

4.0  Environmental Impacts from Construction of the Proposed Project

The applicant must describe the impacts of building the proposed project as specified in 10 CFR
51.45(b)(1) and 51.45(c). For each impact category in Chapter 4, the applicant should identify the
measures and controls that would be used to mitigate and limit adverse environmental impacts. As
discussed in Section C, the term “building” includes all preconstruction and construction activities. The
definition of what is construction and what is not construction can be found in 10 CFR 51. iscussed
previously in Section C.VI, under the revised LW As rule, the applicant should separate thgli
preconstruction and construction activities to address the latter, as they are the activities b
However, the applicant should also describe the impacts associated with preconstructios
site-preparation activities, transmission lines) so they can be evaluated as part of the giimudagive impacts
related to the proposed action. Specific information to include in the ER, as part ( 1on to the

description of impacts, is covered in the following sections.

4.1 Land Use

The applicant should describe the land- or ground-disturbing alte
the resulting impacts on land use and resource use. All impacts s
using acreage, volumetric, or chronological measures. Applicants

ng'of building activities and
antified to the extent possible
ould be aware of nearby Superfund
rence with nearby cleanup activities
1 EPA Superfund divisions for

1 or a previously industrial site, the
e if there is any possible contamination
any such site could affect land use or

the ER.

or site disturbances. The applicant can contact State age
site-specific information if necessary. In addition, if
applicant should consider contacting EPA or State
from previous industrial activities that may require‘cl
resource use impacts, these impacts should b 1

L 2

4.1.1 Onsite Impacts

The following informati
included in the ER: .

e Land disturbangg r uilding activities on a short-term or long-term basis tabulated and
summarized in t reage of land area by activity (e.g., grading, excavation, trenching,
dredging, p nd clearing vegetation).

to'the land use impacts from building activities should be

e Dispgsitio s from excavation work or dredging, including volumes of excavated or
g aterial and ultimate disposition location by volume to onsite or offsite locations.
de theyacreage required for spoils disposal.

. summary of the proposed footprint of land disturbance (by acre) for permanent and temporary
usgs (e.g., power block, auxiliary buildings, cooling infrastructure, laydown areas, batch plants,
parking, and administration).

¢ Impacts on any affected local or regional land use or economic-development plans.

e Discussion of possible zoning conflicts.

¢ Disruption to ongoing natural resource management activities, including agricultural, forestry,

and mineral extraction activities.
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4.1.2

new offsite transmission lines and other linear faci
should be included in the ER:

Disruption to land- or water-resource access.
Disruption to existing land uses or private land access caused by building activities

Characterization of raw material resource-extraction volumes associated with buil ac
(e.g., reservoir timber clearing and sand and gravel mining).

Impacts on legislatively designated lands (e.g., prime farmland) or activiti ed coastal
zones and a discussion on the status of any agency coordination or le ken

regarding such lands.
Impacts on floodplains and wetlands (can cross-reference oth

Maps depicting the locations of expected land use impact§iincluding®footprints for temporary and

permanent facilities.

Offsite Impacts

ts of building offsite facilities (including
vell as alterations to existing offsite facilities)

The following information relating to the I

L 4

Characterization of land uses thagwi altered by offsite development activities.

int of land disturbance (by acre) for permanent and temporary
substations, intake structures, and pipelines).

A summary of the propo,
uses (e.g., transrlissio 0

Resulting landse i ion conversions summarized by acreage.
Impacts o fe ocal or regional land use or economic-development plans.
Dis on or water-resource access caused by offsite activities.

@ pti existing land uses at the site or vicinity caused by building activities (e.g., private
d access for transmission tower erection).
. ps depicting the locations of expected land use impacts including footprints for temporary and

permanent facilities.

Executive Order 11988 (Ref. 69), “Floodplain Management” was issued on May 24, 1977 to restore and preserve the
natural and beneficial values served by floodplains. This Executive Order directs agencies to, among other things,
determine whether the proposed action will occur in a floodplain, to evaluate the potential effects of any actions that
may take place in a floodplain, and to consider alternatives to avoid adverse effects and incompatible development in
floodplains.
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e Discussion of possible effects on floodplains, wetlands, agriculture, forestry, mineral extraction,
and hazardous waste cleanup activities (can cross-reference other sections of ER where possible).

4.2  Water Resources (Surface Water and Groundwater)

The applicant should describe the hydrologic alterations associated with building actiyities and
the resulting impacts on consumptive and nonconsumptive water use'* and on water quali
and discharge of effluents during building are described as part of the site layout and plan
(Chapter 3).

4.2.1 Hydrologic Alterations

The applicant should identify and describe the building activitiesg
onsite activities and offsite activities that could result in hydrologic al
transmission corridors, and offsite within the resource impact area (s& The description should
include analyses of the resulting hydrologic alterations and the physica hese alterations on
water uses and users (quantity and quality); practices proposed to minimizehy@drologic alterations having
adverse impacts; and an assessment of compliance with the appli , State, regional, local, and
American Indian Tribal standards and regulations.

site aration,
thégite, within

Activities resulting in hydrological alterations thatigould affect water use and water quality may
and stormwater management and drainage

ac water, and the creation of shoreside

systems, dredging operations, placement of fill ma
facilities. Other examples include building of j S
purposes, straightening or deepening of a w, building in a floodplain, clearing and grading,
excavation, and groundwater dewater1

fions to river discharge, including changes in the seasonal variation of flow, or
n er discharge to wetlands;

cts of effluent discharge on the water quality of the receiving waterbodies, including the
fects of erosion and sediment transport;

e cffects of alterations or dewatering activities on the movement or extent of existing groundwater
contaminant plumes;

e proposed actions to minimize the effects of the hydrologic alterations; and

Consumptive water use reduces the available water supply. For instance, evaporation due to cooling-tower operation
results in a transfer of water from the cooling system to the atmosphere, thereby reducing the volume of water in the
water source. Nonconsumptive water use does not reduce the available water supply, rather it is discharged back into
the river and is not consumed by the plant.
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e identification of applicable standards and regulations.

When a mathematical model is used to evaluate the effects of hydrologic alterations, the applicant
should describe the conceptual basis for the model, including the rationale for eliminating plausible
alternative conceptualizations, the assumptions used in developing the model, the range of applicability of
the model, input data used, the resulting output, the basis for boundary conditions, parameter estimation
and calibration procedures followed, and estimates of uncertainty in model forecasts. The applicant
should provide sufficient data to permit staff evaluation of modeling results. The applicant provide
in the ER sufficient descriptions of key models, assumptions, parameters, data used, and
allow for NRC staff’s evaluation. If there is relevant information in other supporting docu
FSAR, DCD, or other references), indicate where in those documents this information

be

4.2.2 Water-Use Impacts

The applicant should identify those water uses and water users 3
potentially affected by the changes in the quantity and/or availability ! water e
alterations during building. The applicant should evaluate the water-us
anticipated reduction in water availability for each water use, including t
forecast reduction, and provide a description of the analyses perf

this RG) that are
ting from hydrologic
y quantifying the
ted duration of any
ine the impacts.

—_

4.2.3 Water-Quality Impacts

The applicant should evaluate the water-quality impa
resulting from the changes in water quality a Vi
determine the impacts. &

4.2.4 Water Monitoring

The overall plan for pr terbodies that may be affected by building activities should

ed measures to ensure compliance with applicable water-quality

the monitoring program
provide timely and t

scribed in sufficient detail to justify the ability of the monitoring to
ation so that appropriate actions can be taken to limit building impacts.

4.3 Ecolo 1 ources

se addresses the information related to terrestrial, wetland and aquatic ecological
im building activities at the proposed site. The applicant should provide adequate details in the
ER t y determine the impacts on terrestrial and aquatic species and habitats as a result of building

activitie
4.3.1 Terrestrial and Wetland Impacts

Impacts on terrestrial resources should be based on a conservatively estimated footprint of ground
disturbance encompassing the plant and associated facilities. The estimated footprint should also account
for temporary features, such as laydown areas. Estimates of the footprint used in the ER should be

conservative enough to characterize terrestrial impacts in a way not overwhelmed by future minor
adjustments to the proposed site layout. Supplementary guidance on some of the more common
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environmental impact analyses capable of providing some of the information outlined below is available
in RG 4.11 (Ref. 12).

Terrestrial Habitats

The ER should address the following potential effects on terrestrial habitats from building the
proposed facilities:

e Proposed methods for land clearing and grubbing vegetation; temporary and permangat erosion,
runoff, and sedimentation control; and dust suppression and construction best magag t
practices (BMPs) that might be used.

e Overlays of the estimated footprint of disturbance on terrestrial habitat maps
indications for permanent and temporary disturbance.

&nh separate
2achwffsite corridor or

ial habitatype against total extent in the
vicinity and a discussion of the relative importance of habitat types lost based on functions
(e.g., importance to wildlife).

e Tables quantifying each terrestrial habitat type within the esti
quantifications for permanent and temporary impacts for the g
parcel.

e Description of any plans for restoration (e.g.
temporarily disturbed terrestrial habitats a
to regain pre-disturbance conditions and fi

Wetlands L 4

Information on an acts should be as consistent as possible with Federal, State, and local
wetland permit appli yand possible discrepancies should be explained. Wetland permit applications
are sometimes pre sequent to the ER; in such cases, wetland impact data presented in the ER
should be co gh to account for likely impact levels ultimately reported in permit
applica ER's ould also include information on unregulated wetland impacts, including impacts
onie ot tmder regulatory jurisdiction. The ER should include the following:

stimated disturbance footprint overlaid onto the wetland maps developed for Chapter 2.

e Tables estimating wetland impacts using a widely recognized wetland classification system
(e.g., the National Wetlands Inventory [Ref. 47]). Separate data should be provided for each
wetland classification and each category of impact (e.g., permanent fill, temporary fill, permanent
dredging, and temporary dredging). Separate tables should also be provided for the site and for
each offsite parcel or corridor.

¢ Discussion of wetland impacts and their effect on the functions and values of wetlands.
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e Discussion of construction BMPs that may be used to protect wetlands (e.g., buffers, mats,
seasonal work limitations, signage, barriers, special erosion, and sedimentation control methods).

e Discussion of applicable Federal, State, and local wetland permit requirements and status of the
application(s).

e Discussion of anticipated wetland mitigation. Address opportunities for avoidance and
minimization of wetland impacts as well as possible compensatory mitigation. For mitigation
required by the USACE, discuss how it would comply with 33 CFR 332 “Compen
Mitigation for Losses of Aquatic Resources” (Ref. 70). If possible, provide a tab
of possible wetland losses and mitigation gains using a common metric such as fu
units (preferred approach) or acreage.

wildlife

sufficient for an
orse.g., noise levels,

Qualitative discussions of possible effects on terrestrial wildlife
ER. However, evaluations should be based on quantitatively estimatg
structure heights, and corridor widths). The ER should include a discu

e Possible mortality or physical injury to wildlife, especiallg immobilejer weakly mobile species or

life stages (e.g., eggs and juvenile stages).

e Increased traffic from construction workers that ht injure ferrestrial wildlife. The proximity of
0

traffic to habitat and possible routes of wildli ent sheuld be considered.
e Noise from building activities that could st fe or alter behavior (e.g., feeding,
sheltering, movement, and reproducti
4
e Habitat losses or degradation thaggo educe carrying capacity of habitats in the surrounding
landscape.

e Habitat losses and fra

e Tall structure (e.g., cranes) that might injure birds and bats, considering height and
proximity to migrai tes and areas of wildlife concentration.

Important Species tats

hould include discussions related to the effects of building the proposed project on
estrial species and habitats:

o The effects on future viability of Federal or State-listed endangered, threatened, or special status
species.

¢ Any relevant correspondence that has been initiated with the FWS, or State, local, or American
Indian Tribal natural resource agencies about endangered, threatened, or other special status
species and habitats. The ER should briefly summarize and provide copies of key correspondence
(e.g., letters, e-mails, or phone call summaries).
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e Cross-references to the aquatic ecology section below may be appropriate for important species
using both terrestrial and aquatic habitats (e.g., crocodilians and some waterfowl).

4.3.2 Aquatic Impacts

This section addresses the information related to aquatic ecological impacts from building
activities at the proposed site. Applicants should consider the important aquatic species and habitat
identified in Chapter 2 that may be affected by the proposed project. Supplementary guidance on some of
the more common environmental impact analyses capable of providing some of the informatipn outlined
below is available in RG 4.24 (Ref. 13).

The following information relating to aquatic impacts should be included in the

e Identification of the aquatic habitats that may be affected or lost by proposed
and description of the proposed construction methods used at these locati

e Discussion of the construction BMPs that might be used to m
resources.

e Basis for the proposed location of the intake and dischargg structuresiim relationship to the
presence and function of aquatic habitats and biota.

¢ Quantity and quality of habitat temporarily or p nent dified, lost, or fragmented as a
result of building activities.

natural resour
including federa
correspon

ated critical habitat. Briefly summarize and provide copies of key
tters, e-mails, or phone call summaries).

e Discussion ipated stream mitigation. Address opportunities for avoidance and

i tion of stream impacts as well as possible compensatory mitigation. For mitigation
& ired By the USACE, discuss how it would comply with 33 CFR Part 332. If possible, provide
functional service units (preferred approach) or linear feet.

bular comparison of possible stream losses and mitigation gains using a common metric such

4.4 Socioeconomics

The ER should describe socioeconomic impacts that could occur in the region surrounding the
proposed site as a result of building activities. Socioeconomic impacts from building activities occur
primarily within the economic region identified in Chapter 2 of this RG. The NRC staff considers the
economic region to be defined by the demographic characteristics as a subset of the 50 mi (80 km) region
surrounding the proposed site. The scope of the review should be guided by the magnitude and nature of
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the expected impacts of building the proposed project and by the site-specific community characteristics
that may be affected by these activities.

4.4.1 Physical Impacts

This section should address the direct physical impacts on the community, including people,
buildings, transportation infrastructure (roads, railways, and waterways), and the aesthetic quality of the
local viewsheds directly attributable to building activities. The geographic scope for this discussion may
be smaller than the economic region because, with the exception of aesthetics, physical impa pically
attenuate rapidly with distance. The applicant should provide the following information infthe for:

usegs, of
t

e Potential impacts of noise from building activities on nearby residents, and near
recreational facilities. The analysis should be based on the expected exposur
residents to the proposed plant.

residents, and
le aid machinery

e Potential impacts of changes in air quality from building activiti
nearby users of recreational facilities. (e.g., odors, fugitive d
exhaust from building activities).

e Potential impacts on onsite and offsite structures from bugdding activagies (e.g., foundation

ortatio

e Description of the impacts resulting from any tr:
realignments necessary to accommodate the pegjec

frastructure (e.g., roads, railways)

e The extent of expected road deterioration ca eavy-haul activities, normal deliveries, and
construction worker commuting. An S ot traffic-related impacts (e.g., additional
congestion) should be deferre@to theicommimity infrastructure impacts section below.

Anticipated increases in the intenance of transportation infrastructure necessary to

that would require the applicant to contribute to transportation
or repairs to support the project.

and night visibility of the proposed site from changes to the existing landscape
(e.g., timbering, clearing, and leveling);

- tall structures and equipment (e.g., cranes and towers);

- nighttime light nuisances (e.g., light pollution from work area illumination, aircraft
warning lights, and light from night delivery vehicles); and

- description of all mitigating actions to be taken by the applicant and any Federal, State,

local, Tribal, and industrial standards, regulations, ordinances, and practices related to
reducing the direct physical impacts of building activities.
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4.4.2 Demographic Impacts
The ER should contain a high-level discussion of expected population changes from building the
proposed station with emphasis on demographic subcategories. The discussion of population changes
should cover the entire demographic region with a focus on the economic region where the majority of
impacts are expected to occur. The applicant should provide the following information in the ER:
e Text and summary tables presenting the expected direct workforce impacts on the local
population from in-migrating construction workers. The information should account for the

incremental increase in employment from operations staff present on the site whil@t nt is
being built.

e [Estimates, and accompanying assumptions and bases related to the general cldssi ionsyof labor
to be used for the proposed project, and the workforce scheduling, includi ing:

- starting date;
- workforce schedule (e.g., hours per week, days per we et of shifts, and percent of
workforce by shift);

- quantified monthly workforce increases and decre@ses over the entire construction period;
- the magnitude and duration of the peak force;

- post-peak workforce reductions; a

- the number and timing for al ati orkforce members present on the site during
building. V'S
e Discussion of expected resi terny for in-migrating construction workers, including the
following:

expeetéd in-migrating family characteristics, including family size, children
isaggregated by age group (i.e., generally by non-school, elementary, middle, and high
school ages, but may include other cohorts).

. iscussion of existing site employment (including outage workers) and the proposed project’s
workforce (i.e., construction and operations workers) for proposed projects co-located with an
operating power station.

4.4.3 Economic Impacts on the Community
Economic impacts from building activities include the stimulation of local economies toward new

employment and new businesses. By definition, the area where these impacts are expected to occur is the
economic region. Information from this section will inform the benefit-cost conclusions in Chapter 10 of
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the ER. The applicant should use an industry-standard economic input-output model to derive the impacts
on the economic region from building activities. The discussion should include monetized estimates, to
the extent practicable.

Economy

The applicant should include the following information in the ER on local economic impacts

during building activities:

Taxes

impacts attributable to building activities. Typi

4.4.4

&€

Identification and description of the input-output model, input parameters used, afid r S
generated. The output from most regional input-output models includes:

- expected direct and indirect employment attributable to building actiyitie d

- expected direct and indirect income effects attributable to purc s an es in support
of building activities.

Description of all assumptions affecting the conclusions dra
number of workers that drive the model, who will receive the be
region those benefits would most likely be found. If impagts are de
as an input (e.g., peak employment), the discussion shoul
are affected by changes in that maximum impact.

ection, including the

d where in the economic
d from a maximum impact
escribe how the model’s conclusions

The applicant should provide a comprehengiv discussion of the direct tax-revenue
ues include the following:

cal income taxes should be described. The applicant
ptions about the number of workers, their wages, and
inform the calculation of taxes.

Income — Federal, State, Coulg n
should include in this discussi %
u

their work schedules that s

their families), the applicant’s estimated local purchases of construction-related
services, i pplies. The discussion should include an explanation of the tax rate, the
assumpti the calculation of revenues, and a monetized estimate for each tax entity.

— local property taxes may or may not include revenues from the partially completed

pct may be subject to special government incentives, payment-in-lieu-of-tax agreements,
other assessment processes that differ from those for the general public. The discussion should
(nclude an explanation of the tax rate, the assumptions behind the calculation of revenues, and a
petized estimate for each tax entity.

Community Infrastructure Impacts

Community infrastructure impacts include the expected changes to the communities and

governments of the economic region attributable to building activities. Beginning with the baseline
assessments found in Chapter 2 of this RG, the applicant should assess the change in each of the
following categories and provide a detailed discussion of process and assumptions along with tables
and/or figures that illustrate conclusions.
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Traffic

The infrastructure impact on traffic differs from the physical impact on roads in that this
assessment should discuss the consequences of the proposed project in terms of changes to the welfare
and behavior of local residents. The discussion should be accompanied by sufficient tables and/or figures
to support the analysis. The applicant should include the following information in the ER:

e traffic assessments discussing the magnitude and schedule of each shift relative to the baseline
traffic for key affected roads;

e congestion and accident-related consequences of additional traffic from operations:and o
workers for projects co-located with an operating nuclear station; and

e congestion and accident-related consequences of additional traffic from comst workers for

the proposed project.

Recreation

Recreation impacts are the changes in recreational experience cau
local environment, or quality and quantity of access to recreation genues. Thi
recreation-impact determination on the local recreational venues, éapacity, occupation rate, and seasonal
characteristics provided in Chapter 2 of this RG. The analysi include the following information:

e Aesthetic changes (e.g., lighted heavy machi ,
structures or equipment, as discussed undegphy;
enjoyment of recreational venues.

acts) that reduce the attractiveness and

e Dust and other visible degraddgion €hat co educe the attractiveness of recreational venues.

e Timber harvesting, other re e-extraction or other activities that could reduce the quantity of

e Demographic cifhge in-migrating construction workers that could increase
competition cC reational venues and the impact such increased demand could
produce.

Housing

icant should describe the expected impacts on local housing resources attributable to the
e doging building activities. The discussion should be accompanied by sufficient tables

e The underlying assumptions, including:
- family size,

- in-migrating family residential geographical distribution,
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- assumptions related to housing choice (e.g., rental housing; temporary or mobile housing,
such as campgrounds and recreational vehicle parks; and permanent single-family
housing options),

- the property tax impacts from new construction of residential properties, and

- the location of expected housing resources by type in the context of the total housing
resource for each affected county in the economic region (from Chapter 2 of this RG).

e Whether the housing demand from new residents creates adverse impacts on the gént rket.
Public Services

The applicant should describe the expected impacts on public services in t egion

attributable to the building-related in-migrating population. The discussion sho e a anied by

sufﬁc1ent tables and/or figures to support the analy51s The assessment of ices should include
theiy families:

e Estimate of the expected contribution to water and sewer use fo ffected community, and

the resulting impact on each service in the economic regi

for each affected community in the
r of employees (differentiated
of police or firefighters to the

economic region, including the expected increas
between duty officers and support staff), and the c
population in order to maintain the current jgve

onder staff to the population served.

al facilities in the demographic region.

at would be added to schools because of in-migrating
families, includi& h hange in student-teacher ratios, with a comparison to any

mandated maXimum gati
4.5 Environm
Th1s i assess whether the pathways identified in the EJ section of Chapter 2 of this

d1sp ortionately high and adverse environmental and human health effects to
ffec mmorlty or low-income populatlons § potentially affected EJ populations”) because

potential for a disproportionately high and adverse impact on an EJ population is identified, mitigation of
that impact should be discussed.

4.5.1 Environmental Impacts
An impact area that had been found to have a minor impact on the general public may still have a

disproportionately high and adverse impact on a minority or low-income population. Consequently, the
applicant should consider each impact area previously considered for socioeconomics, even if the area
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had a minor impact. The applicant should discuss in detail only those areas where a potential pathway
could result in a disproportionately high and adverse effect on potentially affected EJ populations. The
discussion should conclude with a determination of whether or not impacts of building would result in
disproportionately high and adverse impacts on potentially affected EJ populations. The ER should also
address potential mitigation actions or other mitigating factors that would reduce negative impacts.

4.5.2 Human Health Effects

The applicant should include a qualitative (or quantitative, if more appropriate) discugsion in the
ER of the human health pathways by which any environmental impact during building co
disproportionately high and adverse impacts on any potentially affected EJ population, inc
and economic factors. The discussion should conclude with a determination of whether or no
health impacts of building may result in disproportionately high and adverse human héa 1
potentially affected EJ population. The ER should also address potential mitigatio
mitigating factors that would reduce negative impacts.

4.5.3 Subsistence, Special Conditions, and Unique Characteri

The applicant should describe the effects of building activities o blished resource
dependencies, cultural practices, or subsistence behaviors at or inghe vicini the site, or at offsite
areas. The discussion should conclude with a determination of wh@ther or not disproportionately high and
adverse human health and environmental effects occur as a of building the proposed project. The
ER should address potential mitigation actions or other m rs that would reduce negative
impacts. Such information may include, but is not li

e subsistence behavior (i.e., home gardenin, ishing, or other natural resource exploitation
as an income supplement),

e unique cultural practices (e.g., Admer Indian religious and ceremonial reliance on natural
resources such as sweet gra; a ild rice),

e special circumstances

acteristics, (e.g., minority communities identifiable in
compact (smalle’t a

cations, such as American Indian communities); and

e any disproportiongtelythigh socioeconomic characteristic (e.g., a high dependence on pedestrian

transportatj
§ ion 106 (54 U.S.C. 300101 et seq.) requires that Federal agencies consider the effects

gefiCy’s undertaking on historic properties included in, or eligible for, the NRHP and, before
approval of an undertaking, give the Advisory Council on Historic Preservation (ACHP), a reasonable
to comment on the undertaking. The NHPA defines “undertakings” as any project or activity
that is funded or under the direct jurisdiction of a Federal agency, or any project or activity that requires a
“Federal permit, license, or approval.” The ACHP’s regulations at 36 CFR Part 800, “Protection of
Historic Properties,” set forth the procedures that define how Federal agencies meet Section 106
responsibilities.

ultitral Resources

If an applicant decides to commence building activities (e.g., site-preparation activities), the
applicant should be cognizant of the anticipatory demolition statutory provision in Section 110(k) of the
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NHPA (54 U.S.C. 306113)."® For additional information, the applicant should refer to 36 CFR 800.9(c).
The applicant is encouraged to engage the NRC staff as early as possible in the planning process, in
accordance with 10 CFR 51.40, “Consultation with NRC staff,” to avoid issues such as anticipatory
demolition.

The applicant should provide the information and analysis needed for the NRC to comply with
Section 106 requirements in a manner that minimizes the potential for delays in the environmgntal review.
The applicant should identify any activities and impacts associated with building that cou}@a historic
and cultural resources within the APE (onsite or offsite, direct and indirect effects). Applicauts s
involve the SHPO, local historic preservation officials, THPO, and American Indian tribes n
assessment. The ER should include the following information (with appropriate refer Chapter 2 of
the ER to avoid duplication of information):

e Description of ground-disturbing activities (e.g., land clearing, g
and building the facility), increases in traffic, and audio and i

e Description of historic and cultural resources
may be considered important in the contex
gathering areas).

A%®.g., sacred sites, cemeteries, local

¢ Discuss the direct and indirecgeff .
atmospheric such as fugitive du& and traffic), if any, from the proposed project, and from
ines e

any associated transmission
resources.

storic properties present.
- Historic properties present, but the undertaking will have no effect upon them.

- Adverse effect: The undertaking will harm one or more historic properties (see 36 CFR
800.5).

If a qualified professional has recommended a “no historic properties present” determination,
then the applicant should provide supporting documentation in the ER.

15 The NRC is required to comply with the NHPA including the anticipatory demolition clause, Section 110(k) of the

NHPA (54 U.S.C. 306113).
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If a qualified professional has recommended a finding of no adverse effect to historic properties,
the applicant should develop a plan that outlines protective measures to minimize or avoid these effects.
The applicant should engage the SHPO, THPO, American Indian tribes, and interested parties in the
formalization of these protection plans and document this within the ER.

If a qualified professional determines that adverse effects to historic properties could occur, the
applicant should engage with the SHPO, THPO, American Indian tribes, and interested parties and
document this determination in the ER. The ER should describe any procedures and cultural resource
management plans developed by the applicant to protect historic and cultural resources during,bui
activities as well as any measures to avoid, minimize or mitigate adverse effects. These pioce
also include steps to take in the event of inadvertent discoveries, including the discovery o
remains.

The applicant should be aware that the NRC, as a Federal agency, is resp sulting
with the SHPO, THPO, American Indian tribes, and interested parties as part ofglie Sec 06
compliance process. If the NRC determines an adverse effect may occu in@ccordance with
Iting parties that might
discussed in the NRC
develop a Memorandum
. See Appendix B for

staff’s EISs. If the NRC staff determines that adverse effects would occu
of Agreement or Programmatic Agreement (See 36 CFR 800.6),
additional information on consultation.

activities. The description should include the follo

* Identification of applicable logal, e, an eral air regulations and required air permits for
construction. \

e Sources and types of air missions, including mitigating measures and plans to
minimize air emissions

4.7  Air Resources
The applicant should describe meteorologi\@ ality impacts associated with building
e

e Estimates of buildi le and associated annual air emissions for criteria air pollutants
identified in the WNational Ambient Air Quality Standards from sources such as on-road
constructi i commuter vehicles, fugitive emissions, non-road construction equipment,
marine en andd/or locomotive engines. If the proposed site is located in a nonattainment or
maintgancg area with respect to a criteria pollutant, the emission estimates can be used as a basis
ssessing the applicability of a conformity analysis (see 40 CFR Part 93, “Determining
0 of Federal Actions to State or Federal Implementation Plans,” Subpart B (Ref. 71),
NRC Memorandum, “Revision to Staff Guidance for Conducting General Conformity
eterminations” [Ref. 72]).

e [Estimates of GHG emissions (expressed in units of CO, equivalents), including GHG emissions
from on-road construction vehicles, commuter vehicles, non-road construction equipment, marine
engines, and/or locomotive engines and comparison of these GHG emissions to State and national
GHG emissions from Chapter 2. The applicant may provide either a site-specific analysis or refer
to the generic GHG footprint for a 1,000 MW(e) reactor. The analysis should be adjusted
according to the proposed action (number of units, electrical output). The assumptions, factors,
and other information used in any site-specific analysis should be described in sufficient detail to
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allow an independent evaluation and assessment of the resulting GHG emissions estimate (Ref.
60).

e The applicant should provide in the ER sufficient descriptions of key models, assumptions,
parameters, conditions, input data used, resulting output, and approaches used in the analyses for
building impacts to inform NRC staff’s evaluation in the EIS. If there is relevant information in
other supporting documentation (i.e., FSAR, DCD, or other references), indicate where in those
documents this information can be found.

4.8  Nonradiological Health

The applicant should describe the nonradiological health impacts associated with.building
activities, including impacts on public and occupational health, noise, and traffic.

S

ion from dust and vehicle emissions)

4.8.1 Public and Occupational Health

cand worker

_-

The applicant should describe the impacts from building acti
nonradiological health. The description should include the following:

e public health risks from building activities (e.g., air poll

e occupational health risks to workers and onsite per:
maintenance, testing, excavation and modificati

activities such as building,

e cstimate of the total occupational injuries a
project, including information on interpreta

or building activities anticipated for the
statistical results

¢ description of safety standardgy pr es, mitigation procedures that will be used to reduce
public and occupational health \
4.8.2 Noise

The applicant shuld ise impacts associated with building activities, including the
following:
e applicable 1,'State; and local regulations and/or ordinances governing noise from building
activities;
. nd noise measurements and closest noise-sensitive receptors or sensitive areas

pte f this RG);

. pes of sources of noise at the site or along transportation routes, such as graders, jackhammers,
p trucks, etc.;

e predicted peak noise level measurements for each identified source type, along with estimated
noise levels at representative distances, with attenuation by distance alone (i.e., not taking
advantage of any intervening foliage, terrain changes, or permanent barriers between the source
and the receptor), measured or calculated at the closest noise-sensitive human receptors identified
in Section 2.8.2; and

e BMPs and any other mitigation strategies required or planned for noise abatement.
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If the measured or calculated noise level from any identified source type exceeds 65 dBA (see
NUREG-1437, Initial [Ref. 63] and Revision 1 [Ref. 64], for additional information) at any noise-
sensitive human receptor or at the site boundary when calculated with attenuation by distance alone, the
applicant should determine the noise level that would result from taking advantage of natural attenuation,
such as intervening foliage, natural barriers, and changes in terrain. The determination of natural
attenuation may be accomplished by the applicant performing a series of leaf-on and leaf-off noise
surveys or by using an industry-standard modeling or calculation process. If the measured or calculated
noise level from the source exceeding the 65 dBA threshold cannot be demonstrated to be reduced
through natural attenuation to below the threshold, the applicant should describe specific mitigation
measures to be used to reduce the noise level to below 65 dBA.

4.8.3 Transportation of Construction Materials and Personnel to and from th opased Site
The applicant should provide estimates of the potential health impacts fro ical

traffic-related accidents related to transporting construction materials and workegs to an the

proposed site. Nonradiological impacts refer to the accidents, injuries, a stimated to occur

from the proposed
. 1ation specific to the

proposed site (e.g., by using county-specific accident statistics). The follo
provided:

e Summary of provisions for site access during buildi ing during outages of co-located

operating units.

gical traffic-related accident impacts,
ffic-related accident impacts should be
hould account for both construction workers

e Description of the method(s) used to estim
including traffic accidents, injuries, and fa
estimated using round-trip distances. i
and shipments of constructiongmatégials.

No ces used in the impact assessment. Parameters and

ible and should be consistent with parameters used for

rmine physical impacts on road and traffic assessments for key
roads. If assumptions fill in missing or highly uncertain data (e.g., commute distances,

persons per v
and reasonable

e Specification of input para
source documents shoul

sumptions used in the analysis would be broad enough to overestimate

the transp cts yet not so broad that they could mask the true environmental impacts
of the rea ddead to invalid conclusions). The applicant should provide in the ER sufficient
descriptio models, assumptions, parameters, conditions, input data, resulting output, and

oaches to allow for NRC staff’s evaluation. If there is relevant information in other
orti ocumentation, indicate where in those documents this information can be found.

. nnual number of traffic accidents, injuries, and fatalities.
4.9  Radiological Health
The applicant should evaluate the potential radiological impacts on the proposed project’s
construction workforce that includes the radiological sources located on the project site or adjacent to the

site, such as an operating or shutdown nuclear plant or other nuclear fuel cycle facility.

For multi-unit sites, the applicant should provide estimated annual doses to construction workers
in a new unit construction area, as a result of radiation from onsite radiation sources from the existing
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operating unit(s). Examples of typical onsite radiation sources include the turbine systems (for boiling
water reactors), stored radioactive wastes, the ISFSI, auxiliary and reactor buildings, and radioactive
effluents (i.e., direct radiation from the gaseous radioactive effluent plume). The ER should be consistent
with the applicable sections of the FSAR, especially for the location of the maximum exposure.

Sections 12.3 and 12.4 of the Standard Review Plan (SRP), NUREG-0800 (Ref. 73), directs the staff to
perform an assessment of dose to construction workers on a facility adjacent to an existing nuclear unit or
units. The applicant should provide the annual person-rem (or person-Sievert) doses associated with such
construction areas, providing detailed information as to the estimated number of construction workers and
estimated annual doses (from direct, gaseous, and liquid sources) to these workers, includi

Stage Man-Rem Estimates” and how the applicant has followed this guidance, if
so. Conversely, if the applicant has not followed this guidance, then the specific

methods used should be described in sufficient detail.
The ER should use the same units of measure as used in the R R should include the
following:

e the physical layout of the site, including the location and oOfientation of onsite, adjacent existing
operating nuclear units or permanently shutdown

e whether the construction worker would be ¢
worker and the basis for that assumption

4.9.1 Direct Radiation Exposures
) 4
In the ER, the applicant should % he following:
e The sources of direct radi ostres: These sources should include, but not be limited to,
independent spent fuel §to facilities, radioactive waste handling facilities, low-level waste
storage facilitiesi*con age tanks, skyshine, and operating or permanently shutdown

nuclear facili cO at the site.
e The estim evate from direct radiation to construction workers from each source and the
assumpti thods used for estimating the dose.

ber and principal locations of construction workers who will be exposed to the radiation
ribed below and the total amount of time per year that they will spend at those

ations.

adiation Exposures from Gaseous Effluents
In the ER, the applicant should provide the following:

e Radioactive gaseous release data from the operating units, co-located units, or permanently
shutdown units. The applicant should provide the location of the major gaseous effluent release
points. The applicant should address the assumptions for using this release data (the year or years

of data used and why this data is used or other release data is used, such as from the DCD for the
reactor design).
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e An estimate of the annual total effective dose equivalent from the gaseous effluents to a
construction worker, providing the assumptions and methods used to make the estimate.

4.9.3 Radiation Exposures from Liquid Effluents
In the ER, the applicant should provide the following:

e Radioactive liquid effluent release data from the operating units, co-located units, or permanently
shutdown units. The applicant should provide the location of the major liquid efflu elease
points. The applicant should address the assumptions for using this release data ( I years
of data used and why this data is used or other release data is used, such as from t C e
reactor design).

e An estimate of the annual total effective dose equivalent from the liquid efflu
construction worker, providing the assumptions and methods used to make the ¢

4.9.4 Total Dose to Construction Workers
In the ER, the applicant should provide the following:

e Estimated annual dose to an individual construction workés, including the location of maximum
exposure, all models, assumptions, and input data i aftiving at the dose.

annual dose to an individual e@nstr@€tion
(10 CFR 20.1301, “Dose limits for in
with dose limits for individ N
radiation workers (whic

worker dose to; 10 CF

of external dose fro
exposure” (Ri 5).

the public™). If construction workers are classified as
ui¥e certain training), compare the individual construction
ccupational dose limits for adults;” 20.1203, “Determination
dioactive material;” and 20.1204, “Determination of internal

anagement

d describe the environmental impacts that could result from the generation,
nonradioactive waste during building activities. As discussed in Chapter 3 of
nonradioactive waste that would be generated, handled, and disposed of during
ivities should be described. These would include cleared vegetation, building material debris,
waste, spoils, stormwater runoff, sanitary waste, dust and other air emissions, used oils and
om vehicle maintenance, and other hazardous chemicals.

4.10.1 Impacts on Land
The applicant should describe the impacts on the land resulting from generation, handling and

disposal of nonradioactive waste during building of the project. The description should include the
following:
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e summary of pertinent portions of the discussion from the section related to land use impacts from
building activities;

e plans for storing and disposing of cleared vegetation or soil, rock or other resulting debris;

e general description of onsite waste expected to be generated, including types and approximate
quantities, from building and equipment maintenance activities and the workforce; and

e plans for disposal of waste, including plans to minimize or recycle generated wast
4.10.2 Impacts on Water

The applicant should describe the impacts from liquid waste generated duringfbui aetivities.
The description should include the following:

e Types of liquid waste generated during building and equipmentgfia pance activities.

e Typically, liquid wastes are from sanitary wastewater-treatme d stormwater runoff or
from vehicle maintenance activities.

e Plans for onsite or offsite treatment of liquid waste.
e Any State or local codes or regulations that requifeiprovisi or treatment.

e Permits required for treatment and disposalfof Ligui ste.

4.10.3 Impacts on Air
4
The applicant should describe tH@building activities that would generate impacts on air quality,
including GHGs. The applicant shouldhidentify 1#these impacts have been addressed in the Air Resources
i u

section of this Chapter. The desc include the following:

e Activities that W&l d st or emissions that might impact the air quality (e.g., burning
vegetation an i f fuel in equipment). Include any temporary activities that might be
necessary for butldi ivities (e.g., an onsite concrete batch plant). Activities could be onsite or

along tran

4-1 the Federal, State or local requirement or BMP for the measure or control. In addition to the
discussion of the effects of building, the applicant should furnish details of the programs with which it
plans to monitor activities affecting site-related environmental resources and quality, and describe the
duration of these efforts. A description of the measures and monitoring required for compliance with
Federal, State, and local environmental regulations and laws should also be provided for each resource
area. The description should include plans for restoration, protection of resources or development of
appropriate substitutes, and measures taken to control adverse impacts on resources. The applicant should
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describe measures designed to mitigate or reverse undesirable effects such as those described previously
for each resource area. Table 4-1 is an example of the types of measures and controls to be documented.

Table 4-1. Summary of Measures and Controls to Limit Adverse Impacts during Construction

Activities
Impact Category Planned Measures and Controls During Construction
Land Use Impacts
Site and Vicinity Measures and controls that minimize impacts
Transmission Corridors Measures and controls that minimize impacts
Offsite Areas Measures and controls that minimize impacts
Water-Related Impacts ‘
Hydrologic Alterations Measures and controls that describe alterati rfac ters and flow
and groundwater
Water Use Measures and controls that describe 2 use of surface-water
and groundwater resources
Water Quality Measures and controls that minffnize impacts on surface-water and
groundwater resources -~
Ecological Impacts
Terrestrial Ecosystems Measures and controls to minimize adverse impacts on terrestrial resources

(including wetlands) onsite, offsite, and special permitting that may be
required for managed species

Aquatic Ecosystems Measures and controls to minimize adverse impacts on aquatic resources
onsite, offsite, and special permitting that may be required for managed
species

v
ical;\Bconomic (Economy and Taxes), and Socioeconomic (Traffic-,

n-, Housing-, Public Services- and Education-related) measures
controls to mitigate impacts.

Socioeconomic Impacts

\

Environmental Justice Measures and controls that minimize impacts
Historic and Cult% c& Measures for identification, consultation, and preservation following
" discovery
Air Resources Controls to minimize dust, emissions
T——
N omgNealth Measures and controls for worker safety
Radiation Exposure to Controls and monitoring for minimization of dose to construction workers

Construction Workers

Nonrahtive Waste Disposal plan for solid, liquid, gaseous wastes, sanitary waste
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Chapter 5

5.0  Environmental Impacts from Operation of the Proposed Plant

The ER should adequately describe the impacts of operating the proposed plant as required in
10 CFR 51.45(c), including offsite facilities that support operation of the plant (e.g., transmission lines,
pipelines). For each impact category in Chapter 5, the ER should identify the measures and controls that
would be used to mitigate and limit adverse operational environmental impacts. Specific information to
include in the ER, as part of, or in addition to, the description of impacts, is covered in the ing
sections.

5.1 Land Use

The greatest land use impacts are typically associated with building activiti @ S€ impacts
associated with operations are expected to be minimal because activities are ¢ ed to
previously disturbed areas of the site or offsite areas (e.g., outage worke > orary access

S ope of the review
d with preposed plant operations
90sgible using acreage,

is guided by the magnitude and nature of the expected impacts associa
and site-specific characteristics. Impacts should be quantified to the exte
volumetric, or chronological measures.

5.1.1 Onsite Impacts
The following information related to the lan 1mpacts assgeiated with operations should be
included in the ER:
e characterization of any land-disturb i expected during operations (e.g., maintenance
and operations activities and €onstf@igtion dditional waste storage facilities, including an
ISFSI)

e discussion of any antici s¢*Classification conversions summarized by acreage

uses on agricultural, forestry, or mineral extraction activities or
an cross-reference other sections of ER where possible)

e discussion of n’c a
on floodplains'gs weglan

e descriptio a n the provisions of any affected local or regional land use or economic-
develo associated with operations

ription of any disruption to land- or water-resource access issues or concerns during
atio

or vicinity caused by operations.
5.1.2 Offsite Impacts

The following information related to the land use impacts associated with operations in offsite
areas should be included in the ER:

e discussion of expected transmission-line corridor maintenance activities during operations
affecting land use
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e characterization of any land-disturbance activities in other offsite areas expected during
operations

e discussion of land use classification conversions summarized by acreage

e description of impacts on local or regional land use or economic-development plans from
operations in offsite areas

e description of any disruption to land- or water-resource access required to facilitat tions

1c1

e description of any disruption to existing land uses or private land access at the site
caused by operations

e description of any possible disruption to hazardous waste cleanup activiti

raction activities or
e possible).

e discussion of any changes in land uses on agricultural, forestry
on floodplains or wetlands (can cross-reference other sectio

5.2  Water Resources (Surface Water and Groundwater)

The applicant should describe the hydrologic alterations a
resulting impacts on consumptive and nonconsumptive wa
water-related impacts, the applicant should consider the
hydrologic environment (e.g., climate, land use, and r
resource impact area.

ciated with station operation and the
on water quality. In evaluating
nably foreseeable changes in the
duration of the license for the

5.2.1 Hydrologic Alterations

alterations at the site, within transmi s, and offsite within the resource impact area. Examples

L 4
The applicant should describe ti& ional activities expected to result in hydrologic
i i
tePuse and water quality include withdrawal of water for

station use, surface-water dive ainténance dredging, groundwater dewatering, and effluent
discharge, etc. The descripti lude analyses of the resulting hydrologic alterations and the
physical effects of the i n water uses and users (quantity and quality); practices proposed to
minimize hydrologic alt aving adverse effects; and an assessment of compliance with the

applicable Federal egienal, local, and American Indian Tribal standards and regulations.

Stati a seqand discharge of effluents during operation are requested in Chapter 3 of this
RG. t should identify those water-supply and water quality conditions under which station
op ul ffected (e.g., high-water levels, derating caused by insufficient supply of cooling
wa

¢ ER should include a description of the following:

¢ Anticipated hydrologic alterations resulting from station operation. For example, the applicant
should discuss alterations in water levels and groundwater heads; alterations in flow rates and
circulation patterns caused by diversion, intake, and discharge structures; and alterations in
erosion, deposition, and sediment transport characteristics.

e  The effects of these alterations on the quantity and availability of water within the resource
impact area. For example, the applicant should assess, as applicable, how hydrologic alterations
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affect river discharge (including changes in the seasonal variation of flow) or groundwater
discharge to wetlands.

e The effects of effluent discharge on the water quality of the receiving waterbodies. Thermal,
chemical, and radiological effects should be evaluated.

e The proposed actions to minimize the effects of the hydrologic alterations.

e List of required permits and certifications under the applicable Federal, State and locél standards
and regulations.

When a mathematical model is used to evaluate the effects of hydrologic alteratiens, the applicant
should describe the conceptual basis for the model (including the rationale for eliminafin us
p er

alternative conceptualizations), the assumptions used in developing the model, th icability
of the model, input data used, the resulting output, the basis for boundary conditi@ns,
jon

estimation and calibration procedures followed, and estimates of unce forecasts. The
applicant should provide in the ER sufficient descriptions of key mog arameters, data,
and approaches to allow for NRC staff’s evaluation. If there is relevant in other supporting
documentation (i.e., FSAR, DCD, or other references), indicate where in'% ocuments this
information can be found.

5.2.2 Water-Use Impacts

The applicant should identify those water use ter users discussed in Chapter 2 of this RG
that are potentially affected by the changes in the qéantifypandéer availability of water resulting from
hydrologic alterations. The applicant should evalu 1 use impacts by quantifying the anticipated

reduction in water supply reliability for each u provide a description of the analyses
performed to determine the impacts dgsing@peratiofs,

N\

The applicant should i thosebwater uses and water users discussed in Chapter 2 of this RG
that are potentially affecf®d b es in water quality resulting from hydrologic alterations during
operations. The appli
resulting from the chan
determine the imp

5.2.3 Water-Quality Impacts

er quality and provide a description of the analyses performed to

524 Wa itoring

overdll plan for protection of waterbodies that may be affected by station operations should
be . A description of the proposed measures to ensure compliance with applicable water quality
and use standards and regulations should also be provided. When compliance involves monitoring,
the oper al monitoring program should be described in sufficient detail to establish the ability of the

monitoring to provide timely and accurate information so that appropriate actions can be taken to limit the
impacts of station operations.

5.3  Ecological Resources

This section addresses the information related to terrestrial, wetland and aquatic ecological
impacts from operations at the proposed site. The applicant should provide adequate details in the ER to
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fully determine the impacts on terrestrial and aquatic species and habitats resulting from nuclear power
plant operations.

5.3.1 Terrestrial and Wetland Impacts

Operation of a nuclear power plant, once built, does not normally involve further physical loss of
terrestrial habitats or wetlands but can still affect habitat quality and wildlife. Supplementary guidance on
some of the more common terrestrial ecology environmental impact analyses is available in the most
recent revision of RG 4.11 (Ref. 12).

Terrestrial Habitats

The ER should include a discussion of the following potential effects on terr bitags from
operating the proposed facilities:

e [Effects on terrestrial habitats from land-disturbance activities e construction of
additional waste storage facilities, including an ISFSI installa

plans to build such a facility).

e [Effects on terrestrial habitats from facility and landscape
use, mowing, danger tree trimming and removal, and trampling by heavy equipment).

e Effects of runoff and stormwater management o
compatibility with hydrology sections.

that potentially could affect terrestri
deposition exceeds 1 kg/ha/mg@at
overlaid on terrestrial habitat m:

each isopleth band.

e Fogging and ici% that ffectiterrestrial species and habitats.

e  Operation of c@elingpo evaporation ponds, and other operational water features that could
affect adjoining wetlands and other terrestrial habitats.

e Useof gr atér and surface water that could affect terrestrial habitats (e.g., wetlands,
shorelines, iparian habitats). An overlay of modeled groundwater withdrawal isopleths over
es habitat maps may be helpful if withdrawals could be capable of causing substantial
at

ifications. Information should be consistent with similar information presented in the
natic ecology and hydrology sections of the ER.

Wetlana

Operating a nuclear power plant does not normally involve filling wetlands. However, wetlands
are a habitat type that should be addressed together with upland (non-wetland) terrestrial habitat types.
Particular attention should be paid to the possibility that groundwater withdrawals could affect the
hydrology of nearby wetlands and that surface-water withdrawals could affect nearby shorelines and
wetlands fringing water sources.
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Wildlife

The ER should include a discussion of the following potential effects on terrestrial wildlife during
operations:

e Effects of operational noise (e.g., mechanical noise, vehicular noise, and noise from cooling
towers) on terrestrial wildlife. Estimated noise isopleth overlays may be helpful if noise levels
exceeding 85 dBA are anticipated in areas of high-quality habitat.

e Loss or injury of wildlife caused by traffic. Wildlife movement and migration pa r the
surrounding landscape should be considered. The discussion should remain consistent wi
traffic-related discussions presented elsewhere in the ER.

e Effects on terrestrial wildlife from maintaining transmission-line rights-o
areas and corridors.

e Injury to birds and bats colliding with tall structures (e.g., nag
communication towers, and electric transmission lines).

e Electrocution of birds and other wildlife by transmission ther electrical facilities.

e Effects on terrestrial wildlife from electromagneti
electric transmission lines.

enerated at switchyards and along

Important Species and Habitats

and habitats that meet the criteria for
over the operational life of the proposed plant. The

Applicants should carefully consider
importance in Table 2-1 could potentidily
ER should include the following informdgion
species and habitats:

e A discussion of how o could affect terrestrial species and habitats identified as important
using the criterid®n, T

e A discussion of rel@yant correspondence that has been initiated with the FWS or State, local,

or Tribal eseurce agencies about endangered, threatened or other special status species
and habit ¢ @pplicant should briefly summarize and provide copies of key correspondence
(includmmg and responses by letters, e-mail, or phone call summaries).

s-ref@ences to the aquatic ecology section below may be appropriate for important species
g both terrestrial and aquatic habitats (e.g., crocodilians and some waterfowl).

5.3.2 quatic Impacts

Operation of a nuclear power plant would affect the aquatic environment. Supplementary
guidance on aquatic ecology environmental impact analyses is available in RG 4.24 (Ref. 13).

The ER should include the following information relating to operational aquatic impacts:

e Description of the water withdrawal and consumptive water use from station operations and its
effects on aquatic resources.
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Discussion of the conformance of the proposed intake structure to the EPA CWA Section 316(b)
national technology-based performance and proportional-flow requirements (66 FR 65256) (Ref.
76) for Phase I for new facilities.

Information about NPDES permits for the proposed site and/or current NPDES permit for
existing units sited in proximity to the proposed units.

Description of the susceptibility of important aquatic species at specific life stages to entrainment,

and impingement in conjunction with operation of the plant cooling system and en nt or
impingement rates from operation of the plant using data from studies as discussed 1 4.24
(Ref. 13), including existing historical data from studies from co-located or nearb lea

fossil units.

Discussion of stock assessments, if available and appropriate, as a metric the

species for those important species potentially affected by station opera

Discussion of species and habitats that may be adversely affe
(e.g., thermal backwashing).

ydicOperations

Discussion of species that may be affected by potential adyerse effects from recirculation of
heated effluent from the plant-discharge system, and alter hydrodynamic characteristics
including altered circulation or current patterns. Dij habitats affected by the cooling-
water system including bottom scouring near th charge.

Discussion of the temperature tolerance, durati exposure, and avoidance behavior of
susceptible important aquatic species in re ermal discharge, including heat shock and
cold shock, at all affected life stages on should be based on a model, map and
description of the thermal plufite a clude variation seasonally and throughout the
water column.

Description of any pote
thermal dischar@.

vectors causing aquatic species disease as a result of

etation and benthic invertebrates (e.g., Corbicula spp. or Mytilus spp.)
of the proposed plant as a result of thermal discharges.

‘2., maintenance dredging to the receiving waterbody) including its substrate and aquatic
vegetation.

Description of any transmission-line and pipeline corridor maintenance practices anticipated to
adversely affect aquatic biota.

Summary of any relevant correspondence or discussions with FWS, NMFS, or State, local, or

Tribal natural resource agencies on the endangered, threatened or other special status species and
habitats, including federally designated critical habitat. Briefly summarize and provide copies of
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key correspondence (including requests and responses by letters, e-mail, or phone call
summaries).

54 Socioeconomics

The ER should describe the socioeconomic impacts from operations on the economic region
identified in Chapter 2 of this RG. However, the analysis should consider the entire 80 km (50 mi) radius
of the demographic region surrounding the site when appropriate. The scope of the review is guided by
the magnitude and nature of the expected impacts associated with operations and by the site-gpecific
community characteristics.

5.4.1 Physical Impacts

This section should address the physical impacts on the community, includin@p uildings,
roads, and the aesthetic quality of the local viewsheds directly attributable to op tions ical impacts
include the effects of n01se odors, exhausts, thermal emlss10ns and visug The geographlc

recreational facilities. The analysis should » ~ onthe expected exposure of the closest
residences, recreation areas, and facilities osed plant.

e Potential impacts of changes "alr ality operatlonal activities (e.g., auxiliary generator
exhaust) on nearby residences, areas, and facilities.

e Potential impacts on stru erational activities (e.g., damage to structures from

e The extent o
caused by hea

ivities, normal deliveries, and worker commuting, including any
necessary road repair and maintenance. Discussion of traffic-related

infra
rip of degradation in the aesthetic quality of the viewshed visible to the general public
cussion of aesthetics impacts on recreation should be addressed as community infrastructure

pacts), including:

- day and night visibility of new structures or the cooling-tower plumes at the proposed site
in conflict with the existing viewshed (e.g., tall structures blocking views), and

- nighttime light nuisances (e.g., light pollution from the security lighting, warning lights
for aircraft and lights from night delivery vehicles)
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e Description of all mitigating actions to be taken by the applicant and any Federal, State, local, and
Tribal, regulations, ordinances, and practices for mitigating the direct physical impacts of
operational activities.
5.4.2 Demographic Impacts

The ER should contain a high-level discussion of expected population changes from operation
with emphasis on demographic subcategories. The discussion of population changes should cover the
entire demographic region with a focus on the economic region where the majority of impactgar
expected to occur. The applicant should provide the following information in the ER:

e Total expected in-migrating operations workforce by county and, if appropriate,commgnity,
including:

- family size and age of children disaggregated into age group as@iScuss hapter 4,
- discussion and rationale for the expected residency, 3

- summary tabular presentation of expected operations and gutagéworkforce impacts by

e Discussion of the expected geographic location of
economic and demographic regions.

workers already within the

5.4.3 Economic Impacts on the Community

the stimulation of local economies toward

new employment and new businesses&y nitiompthe area where these impacts are expected to occur is
1ll inform the benefit-cost conclusions in Chapter 10

the economic region. Information from thi i
of the ER. The applicant should use am,industry“§tandard economic input-output model to derive the

tion activities. The discussion should include monetized

Economic impacts from operation acti

4
Economy
The applicaatssh include in the ER the following information relating to local economic
impacts during op @ the licensed life of the proposed plant:
. 5 atiorrand description of the input-output model, input parameters used, and results

@ ratedy The output from most regional input-output models includes:
- expected direct and indirect employment attributable to operations

expected direct and indirect income effects attributable to purchases and wages in support
of operations

e Description of all assumptions affecting the conclusions drawn from this section, including the
number of workers that drive the model, who will receive the benefits, and where in the economic
region those benefits would most likely be found. The discussion should describe how the
model’s conclusions are affected by changes in the assumed number of workers.
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Taxes

To the extent possible the applicant should quantify direct tax-revenue impacts attributable to
operation of the proposed project, based on the tax rate data from Chapter 2. Typical tax-revenue
discussions include the following:

e Income — Federal, State, and county income taxes during operations. The applicant should include
in this discussion all assumptions about the number of workers, their wages, and their work
schedule to fully inform the calculation of taxes.

e Sales and use — If present, State, County, and local sales and use taxes should be r te
on the contributions from new residents (i.e., in-migrating workers and their fa
the applicant’s estimated local purchases of operations-related services, mate
The discussion should include an explanation of the tax rate, the assumpti
calculation of revenues, and a monetized estimate for each tax entity.

iliesyand from
supplies.

argest beneficial impact
entives, fee-in-lieu-of-tax

5.4.4

ities and governments of the economic
region attributable to operations. Beginning with t assessments found in Chapter 2, the
applicant should assess the change in each o llowiag categories and provide a detailed discussion of
process and assumptions, tables and/ogyfig tha port the applicant’s conclusions:

Traffic

The infrastructure imp

iffers from the physical impact on roads in that this
assessment should discu® o

ted changes to the welfare and behavior of local residents—

sufficient tables and/or port the analysis. The applicant should include traffic assessments
discussing the magpif chiedule of each shift relative to the baseline traffic for the key affected
roads for all operationgfwaerkers, as well as congestion and accident-related consequences from outage
workers.

&

Recreation impacts are the changes in recreational experience caused by operations-related
changesf@:ithe viewshed, local environment, or quality/quantity of access to recreation venues. The
applicant should base its recreation-impact determinations on the local recreational venues, capacity,
occupancy rate, and seasonal characteristics provided in Chapter 2 of this RG. The analysis should
include, but not be limited to, the following information:

Re

e Aesthetic changes (e.g., impaired views and visible emissions) as discussed under physical
impacts that reduce the attractiveness of and enjoyment of recreational venues.
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¢ Dust, plumes or any other degradations to visibility that could reduce the attractiveness of
recreational venues.

e Potential noise impacts directly attributable to operational activities to nearby recreational venues.

e Demographic changes resulting from the in-migrating operations workforce that could cause
additional competition for access to recreational venues and the impact that such increased
demand could produce.

Housing

The applicant should describe the expected impacts on local housing resources attributable to the
operations workforce over the 40-year life of the proposed project. Sufficient tables ol figureeto
support the analysis should accompany all discussion. The housing assessment shoul e
following:

e The expected number of in-migrating workforce members.
e The underlying assumptions, including:

family size

- operations worker residential distributio

- assumptions related to housing choi
versus new construction)

reptal housing, purchase of existing homes

- the property tax impaggs frm ne nstruction of residential properties.

e The location of expected ho
for each affected county in

urees by type in the context of the total housing resource
omtic region (from Chapter 2).

e Whether the hout new residents creates adverse impacts on the rental market.

Public Services

The appli d describe the expected impacts on public services in the economic region
attributable to ratigns-related in-migrating population. The discussion should be accompanied by
sufficietitab nd gures to support the analysis. The assessment of public services should include
the 3 pf in€peasing demand for public services by workers and their families:

stimate of the expected contribution to water and sewer use for each affected community, and
esulting impact on each service in the economic region.

e Identification of the potential impact on police or fire services for each affected community in the
economic region, including the expected increase in the number of employees (differentiated
between duty officers and support staff), and the change in ratio of police or firefighters to
population in order to maintain the current level of service.

e Identification of the expected number of new volunteer staff (as opposed to employee staff)
needed to maintain the same ratio of first responder staff to population served.
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e Estimate of the expected impacts on medical facilities in the demographic region.

¢ Estimate of the number of students that would be added because of in-migrating families,
including the expected change in student-teacher ratios, with a comparison to any mandated
maximum ratio.

5.5 Environmental Justice

This section should assess whether the pathways identified in the EJ section for the a;
environment (Chapter 2 of this RG) result in any disproportionately high and adverse env,
human health effects to minority or low-income populations (“potentially affected EJ pop
during operation. Impacts on the minority and low-income populations could arise fro er.
activities at or near the site, in the local communities affected by the proposed projectdinc
areas such as transmission-line corridors), and in the wider economic and demogr

offsite

nd adverse impacts for
impact for the general

¢ 2.5.2 of this RG
against each socioeconomic impact area with regard to the potential for 0 ign-related EJ impacts. The
termine whether impacts
from operations could create a pathway leading to disproportionat€ly high and adverse impact on
potentially affected EJ populations.

5.5.1 Environmental Impacts

The applicant should consider each impacta
section for operation, even if the area had a mifiégimg and discuss those impact areas where a
potential pathway could result in a disgrop
populations. The discussion should con ith a determination of whether or not impacts of operations
would result in disproportionately hi e impacts on potentially affected EJ populations. The
ER should also address potential mifiga actions or other mitigating factors that could reduce negative

5.5.2 Human H

The applica clude a qualitative (or quantitative, if more appropriate) discussion in the
ER of the human } ays by which any environmental impact during operation could result in
disproportion; any minority or low-income population (including radiological, cultural and
econopi . The*discussion should conclude with a determination of whether or not human health
my per could result in disproportionately high and adverse human health effects during

he ER should address potential mitigation actions or other mitigating factors that would

55.3 ubsistence, Special Conditions, and Unique Characteristics

The applicant should describe the effects of operational activities on any established resource
dependencies, cultural practices, or subsistence behaviors at or in the vicinity of the site, or at offsite
areas. The discussion should conclude with a determination of whether or not disproportionately high and
adverse human health or environmental effects could occur as a result of operations. The ER should
address potential mitigation actions or other mitigating factors that would reduce negative impacts. Such
information may include, but is not limited to:
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e subsistence behavior (i.e., hunting, fishing, or other natural resource exploitation as an income
supplement)

e unique cultural practices (e.g., American Indian Tribal religious and ceremonial reliance on
natural resources such as sweet grasses, fish, and wild rice)

e special circumstances or unique characteristics, (e.g., minority communities identifiable in
compact (smaller than a census block) locations, such as American Indian communities)

e any disproportionately high socioeconomic characteristic (e.g., a high dependenc strian
transportation.)

5.6 Historic and Cultural Resources

NHPA Section 106 (54 U.S.C. 300101 et seq.) requires that Federal agengies ¢ er the effects
¢ P and, before

on the undertaking. The

 direct jurisdiction of a

or approval.” The

Federal agency, or any project or activity that requires a “Federal permit,
ACHP’s regulations at 36 CFR Part 800, “Protection of Historic i
define how Federal agencies meet Section 106 responsibilities.

Although the NRC retains the responsibility to f the Section 106 review, the
applicant should provide information and analysis forth ly with Section 106 requirements
in a manner that minimizes the potential for delays mental review. The applicant should
identify any activities and impacts associated with

should provide a site utilization plan thatjinc
construction activities. Applicants s myolve’the SHPO, local historic preservation officials, THPO,

t-*The ER should include the following information (with
e to avoid duplication of information):

atignal activities. The criteria specified in 36 CFR 800.5 should be used to assess adverse
ts to'istoric properties. The assessment should provide a basis and documentation for how a

Dgscription of the effects associated with operation, including maintenance activities on historic
and cultural resources that are not determined to be historic properties, but may be considered by
SHPO, THPO, American Indian tribes, or members of the public to have cultural
significance/importance in the context of National Environmental Policy Act of 1969, as
amended (e.g., sacred sites, cemeteries, local gathering areas).

e Discuss the direct and indirect effects (e.g., ground disturbance, physical, visual, auditory,
atmospheric such as fugitive dust, light, and traffic), if any, from the period of plant operations,
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including maintenance-related and reasonably foreseeable future construction activities (e.g.,
warehouse, ISFSI), on nearby historic properties or important historic and cultural resources.

e For indirect effects, the assessment should include drawings or modified photographs indicating
the station facilities and their surroundings, if visible from these nearby important vantage points.

The assessment should lead to one of three conclusions (see 36 CFR 800.4):
- No historic properties present.
- Historic properties present but the undertaking will have no effect upon th

- Adverse effect: The undertaking will harm one or more historic propeftics gsee 3 CFR
800.5).

If a qualified professional (see Section 2.6.2) has recommended a
determination, then the applicant should provide supporting document

ist@eic properties present”

management plans developed by the applica
as well as any measures to avoid, minjiniz

include steps to take in the event of inadgert
The applicant should be a t theyNRC, as a Federal agency, is responsible for consulting

with the SHPO, THPO, Americ ian tribes and interested parties as part of the Section 106

minimize, or mitigate s . Such measures, as appropriate, would be discussed in the NRC staff’s
EIS. If the NRC sta ines*that adverse effects would occur, it can develop a Memorandum of
Agreement or Prog atic Aigreement (See 36 CFR 800.6), as appropriate. See Appendix B for
additional infoffhatiol onsultation.

e ER should adequately describe the impacts on the atmosphere from cooling system

as well as the impacts on air quality from operation of the proposed plant and associated
transmission lines. The scope of the review is based on the magnitude and nature of the expected impacts
associated with the operations and the characteristics of the site and vicinity. The applicant should provide
in the ER sufficient descriptions of key models, assumptions, parameters, conditions, input data used,
resulting output, and approaches used in the analyses for operation impacts on allow for NRC staff’s
evaluation. If there is relevant information in other supporting documentation (i.e., FSAR, DCD, or other
references), indicate where in those documents this information can be found.
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5.7.1

Cooling System Impacts

The applicant should describe atmospheric impacts from cooling system operations. The

description should include the following:

type of cooling system

cooling system characteristics (e.g., the number of towers and fans, location, elevation above sea-
level, tower physical dimensions, and release height)

performance characteristics (e.g., air and water mass flow rates, water temperature_ ghteri

leaving the tower, air temperature leaving the tower, and amount of heat releas

drift characteristics (e.g., drift rate, drift droplet size distributions, and co dissolved
and suspended solids) {m

analytical technique(s) for estimating cooling system impactg and’meteorological

data used)

- monthly and/or seasonal and annua

- monthly and/or seasogal amglannualjincreases in humidity and precipitation, including
snowfall

- potential local we difieation from cloud formation/shadowing

interactins o ith other pollutant sources.

5.7.2 Air Quality a
The appli d'describe air quality impacts associated with operations. The description
should includeghe following:

ion of applicable Federal, State, and local air regulations and required air permits for

irces and types of air pollutant emissions, including mitigating measures, and plans to
minimize air emissions.

Estimates of annual air emissions for criteria air pollutants identified in the National Ambient Air
Quality Standards from sources such as diesel generators, engines, boilers, cooling towers, and
commuter vehicles. If the proposed site is located in a nonattainment or maintenance area with
respect to a criteria pollutant, the emission estimates can be used as a basis for assessing the
applicability of a conformity analysis (see 40 CFR Part 93, Subpart B and NRC Memorandum
“Revision to Staff Guidance for Conducting General Conformity Determinations” [Ref. 72]).
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e Estimates of GHG emissions (expressed in units of CO, equivalents) resulting from station
operation, including GHG emissions from standby diesel generators and workforce
transportation. The applicant should compare these GHG emissions to State and national GHG
emissions and, if available, State or Public Utility Commission GHG emission reduction goals
(from Chapter 2). The applicant may provide either site-specific estimates or refer to the generic
GHG footprint for a 1,000 MW(e) reactor. The analysis should be adjusted according to the
proposed action (number of units, electrical output). The assumptions, factors, and other
information used in any site-specific analysis should be described in sufficient detail to allow an
independent evaluation and assessment of the resulting GHG emissions estimate (Re ).

5.7.3 Transmission-Line Impacts
The applicant should describe air quality impacts associated with transmissio,
description and quantification of ozone (Os) and nitrogen oxides (NOy) productio

transmission.

5.8  Nonradiological Health

The applicant should address nonradiological human health imp2
power plant. This includes a discussion of health impacts on the
cooling system, noise generated by operations, EMFs, and transp
should address any other sources of potential nonradiologi

perating a new nuclear
drkers from operation of the
tion. In addition, the applicant
impacts (e.g., chemical).

5.8.1 Etiological Agents and Emerging Conta

The applicant should describe the operatio s that might increase the presence and
distribution of etiological agents and emergi s that affect human health. These include the
operation of cooling systems (e.g., re]@se 1scharges into reservoirs or rivers, and cooling
towers). The discussion should include

ected for the aquatic environment from the plant’s thermal discharge. If
ater is to a river, the contribution of discharge to total flow and the

pat s for public and worker exposure from cooling system discharge (e.g., use of
rvoir for recreational activities, collection of shellfish in thermal discharge, or workers
erforming cooling-tower maintenance).

e Suspected contributing factors related to the incidence of disease should be discussed. Potential
linkage between operation and these agents should be provided. Historical records of disease
incidence should be presented.

e The potential pathways for the transfer of contaminants and materials in the reclaimed water or
impaired surface waters to both the public and station workforce should be addressed. Transfer of
these chemicals and compounds to members of the public and the workforce could occur as a
result of maintenance and operation of the station cooling systems as well as from the disposal of
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5.8.2

sanitary wastes. Releases from the proposed facility in the form of drift or blowdown should be
evaluated.

The effect of cycles of concentration associated with the use of closed-cycle cooling on the
release of chemicals and materials in the reclaimed water or impaired water sources to the public,
the workforce and the environment from cooling-tower drift or station blowdown.

The effect of discharges to the environment from the sanitary waste system and its potential
impact on humans should be discussed.

A discussion of State and local restrictions or requirements on the use of reclaime 0
water by the proposed facility.

Any BMPs and any other mitigation strategies required or planned to add ts of
etiological agents or emerging contaminants.

Noise Impacts
The applicant should describe noise impacts associated with ope he description should
include the following:

applicable Federal, State, and local regulations an
activities

ces governing noise from building

background noise measurements and closegf'no
(Chapter 2 of this RG)

itive human receptors or sensitive areas

sources of noise from the progpse nt (€., operation of mechanical draft cooling towers and
intake pumps)

peak noise level measur ach identified source type, along with estimated noise levels

n of the levels of noise from each of the identified sources at the closest

measurement.or ¢
i eceptors identified in Section 2.8.2, including a description of any noise-

noise-sen W i
abate ndde

NUREG-1437, Initial [Ref. 63] and Revision 1 [Ref. 64], for additional information) at any noise-
sensitive human receptor or at the site boundary when calculated with attenuation by distance alone, the
applicant should determine the noise level that would result from taking advantage of natural attenuation,
such as intervening foliage, natural barriers, and changes in terrain. The determination of natural
attenuation may be accomplished by the applicant performing a series of leaf-on and leaf-off noise
surveys or by using an industry-standard modeling or calculation process. If the measured or calculated
noise level from the source exceeding the 65 dBA threshold cannot be demonstrated to be reduced
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through natural attenuation to below the threshold, the applicant should describe specific mitigation
measures to be used to reduce the noise level to below 65 dBA.

5.8.3 Electric Shock Impacts

The applicant should describe electric shock effects of EMFs associated with transmission lines.
The description should include the following:

e types of transmission lines (Chapter 3 of this RG)

e types of potential exposures to transmission lines (e.g., electric shock from direct act
induced charge to metal structures)

e impact on human health compared to national standards (e.g., National Elggttic 8 ﬁ ode) and
State and local codes and regulations.

5.8.4 Chronic Effects of Electromagnetic Fields
Operating power transmission lines in the United States produce non-ionizing radiation
at 60 Hz, which is considered to be an extremely low frequency (ELF)-E e NRC has reviewed the

available scientific literature on chronic effects on human health ELF-EMF and concurs with the
conclusions of the Advisory Group on Non-Ionising Radiati ed in “Power Frequency
Electromagnetic Fields, Melatonin and the Risk of Breas . 77); by the National Institute of
Environmental Health Sciences (NIEHS) as stated in "NI Report on Health Effects from Exposure to
Power-Line Frequency Electric and Magnetic Fiel and the World Health Organization as

stated in “Extremely Low Frequency Fields” (Ref. IEHS report contains the following
conclusion:
The NIEHS concludes that Ef- exposure cannot be recognized as entirely safe

because of weak scientific evidenge thaexposure may pose a leukemia hazard. In our
opinion, this finding is ins arrant aggressive regulatory concern. However,
because virtually every ited States uses electricity and therefore is routinely
exposed to ELF@MF assivgregulatory action is warranted such as a continued
emphasis on ing both the’public and the regulated community on means aimed at
i as% HS does not believe that other cancers or non-cancer health
1

reducing expo
outcomes pr nt evidence of a risk to currently warrant concern.

See alsgyt cugsion of this issue in NUREG-1437 (Initial [Ref. 63] and Revision 1 [Ref. 64])
and Table B 1 art 51. The applicant should review and report whether there is any new
ing whether a consensus has been reached by the appropriate Federal health agencies
cts of long-term or chronic exposure to EMFs.

The applicant should describe human health risks for operations personnel engaged in activities
such as maintenance, testing, and plant modifications for the proposed project. The description should
include the following:

e The incidence of occupational health risks described in Chapter 2 of this RG.
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e  Occupational health risks compared to the incidence rate for workers in similar occupations
(e.g., electric power generation, transmission, and distribution). Include State and Federal labor
references in the discussion.

e Standards, practices, and procedures to reduce the potential for occupational injury and fatality
risk.

5.8.6 Human Health Impacts from Transportation

The applicant should provide estimates of the potential human health impacts rel
nonradiological traffic-related accidents from commuting operations and outage workers a

cur
from traffic accidents during movement of operations workers to and from the pr
operations. Where possible, the impacts should be estimated using information

including nonradiological traffic accidents, injuries, and f:
accident impacts should be estimated using round-, i

e distances, persons per vehicle, and
d reasonable (i.e., the assumptions tend to
that they could mask the true environmental
impacts of the reactor and lead to invalid c
descriptions of key models, assumption

approaches to inform NRC staff’s e
documentation, indicate where 1 u

ere is relevant information in other supporting
nts this information can be found.

5.9 Radiological He ing Normal Operation and Radioactive Waste Management

The appli d evaluate the potential radiological impacts on the public, workers and
nonhuman bigga thafincludes the radiological sources from operation of the proposed facility. This
include i ion of the estimated radiation dose to members of the public, workers, and to the

abiting the area around the proposed site. The applicant should also evaluate the
tal impacts from low-level solid waste (LLW) management and onsite storage of spent fuel.
ould use the same units of measure as used in the FSAR.
5.9.1 Exposure Pathways
The applicant should provide the following in the ER:
e The environmental pathways by which radiation from radioactive effluents can be transmitted

from the proposed plant to living organisms. Figure 5-1 identifies the exposure pathways to
humans and Figure 5-2 addresses the exposure pathways to nonhuman biota.

DG-4032, Page 108



e The sources of direct radiation exposures. These sources should include, but not be limited to,
independent spent-fuel storage installations, radioactive waste handling facilities, low-level waste
storage facilities, condensate storage tanks, fuel buildings, turbine buildings, and skyshine.

e The pathways for gaseous effluents considering immersion in the gaseous plume, inhalation of
iodines and particulates, ingestion of iodines and particulates through the cow milk, goat milk,
animal meat, and vegetation pathways, radiation from iodines and particulates deposited on the
ground.

e The pathways for liquid effluents considering drinking water, ingestion of fish ani brates
and shoreline activities for water containing radioactive effluents.

e Site-specific unusual pathways uniquely associated with the proposed faciliti

5.9.2 Radiation Doses to Members of the Public

In the ER, the applicant should provide an estimate of the mg al 1adividual dose and
the annual total collective doses to the population within 50 mi (80 k active gaseous and
liquid effluents released from the plant during operation. The ER should pgevidéthe inputs for these

calculations as well as the source of the data used. The informatiaf in the ERIShould be consistent with

the information in the FSAR.

N\
N

Q\
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Gaseous Effluents
o °

Nuclear Power Plant

Plant
Deposition/  peposition Inhalation Air
Uptake to Ground and Skin ~ Submersion
Absorption

N
Irrigation
Water Intake

Figure 5-1. Example Exposure Pathways to Humans (adapted from Ref. 80)
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Gaseous Effluents
rn_l.ﬂ_ ]

Nuclear Power Plant

Plant .
Deposition/ . Air .
Uptake Deposition Inhalation Submersion
to Ground and Skin

Absorption

Aquatic Food

igure 5-2. Example Exposure Pathways to Nonhuman Biota (adapted from Ref. 81)
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Liquid Effluent Pathway
The ER should contain the following:

e Liquid pathway doses to the maximally exposed individual (MEI) calculated using the current
NRC-approved computer code (e.g., LADTAP II) (Ref. 81), that comply with RG 1.109,
“Calculation of Annual Doses to Man From Routine Releases of Reactor Effluents for the
Purposes of Evaluating Compliance with 10 CFR Part 50, Appendix I’ (Ref. 82). The applicant
should provide in the ER sufficient descriptions of key models, assumptions, paramegers
conditions, input data, resulting output, and approaches to inform NRC staft’s evdlua If there
is relevant information in other supporting documentation (i.e., FSAR, DCD, or other re s),
indicate where in those documents this information can be found.

e The activities considered in the dose calculations: (1) consumption of dri
liquid effluents; (2) consumption of fish and invertebrates from water s

e Other parameters used as inputs to the current approved compute
discharge rate, dilution factor for discharge, transit time
consumption and usage factors (i.e., shoreline usage, fish
consumption).

d liquid pathway
nsumption, and drinking water

e The location of the MEI, the age of the MEI (ie., 1 teen, or adult), and source of the
majority of the dose. In addition, the ER sh@ul vide the maximally exposed organ, and source
of that dose.

e The calculated annual collectipe p
on an estimated population distnx te in the timeframe of the proposed license.

In the ER, the applicant vide the doses to the MEI in a table similar to Table 5-1.

Table 5-1.  Annual DSes t
the Prow

imally Exposed Individual for Liquid Effluent Releases from

Total Body Maximum Organ Thyroid
Pathway Age Group (mrem/yr) (mrem/yr) (mrem/yr)

Drinking Water Adult

Teen

Child

Infant
Fish a% Adult
Invertebr Teen

Child
Direct Radiation All

Source: [Provide all sources of data.]

Gaseous Effluent Pathway

The ER should contain the following:
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Gaseous pathway doses to the MEI using the currently NRC-approved computer code
(e.g., GASPAR II) (Ref. 83), at the nearest residence, garden, and meat animal and the EAB that comply
with RG 1.109 (Ref. 82). The applicant should provide in the ER sufficient descriptions of key models,
assumptions, parameters, conditions, input data, resulting output, and approaches to inform NRC staff’s
evaluation. If there is relevant information in other supporting documentation (i.e., FSAR, DCD, or other
references), indicate where in those documents this information can be found.

e The calculated annual collective population doses in units of person-rem for this pathway based
on an estimated population distribution late in the timeframe of the proposed licensg.

- The following activities should be considered in the dose calculations: (1) jon
from immersion in the gaseous effluent cloud and from particulates depgsite th
ground; (2) inhalation of gases and particulates; (3) ingestion of meat@nd milk from
animals eating grass affected by gases and particulates deposited gn the ground; and
(4) ingestion of garden vegetables affected by gases and partic s depesifed on the
ground.

e The gaseous effluent releases used in the estimate of dose to t d population and other

parameters used as inputs to the computer program should be pro
atmospheric dispersion factors, ground deposition factorsgreceptor
factors).

ations, and consumption

The doses to the MEI should be presented in a talple similar¥iable 5-2.

Table 5-2. Doses to the Maximally Expom

1 from Gaseous Effluent Pathway

Total Body Max Organ
Dose (Specify) Skin Dose Thyroid Dose
Pathway Age Group (mrem/yr) (mrem/yr) (mrem/yr) (mrem/yr)

Plume
(distance and direction)

Ground A 2
(distance and direction) 2 .

Inhalation
Nearest residence
(distance and direction)

Vegetable v
(distance and i‘:tl

Meat animals
(distance and direction)

5.9.3 Impacts on Members of the Public

This section describes the applicant’s evaluation of the estimated impacts from radiological
releases and direct radiation from the proposed facility. The evaluation should address dose from
operations to the MEI located at the proposed site boundary and the population dose (collective dose to
the population within 50 mi (80 km)) around the proposed site.
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Maximally Exposed Individual

The applicant should provide the total body and organ dose estimates to the MEI from liquid and
gaseous effluents for the proposed facility and compare it to the design objectives of 10 CFR Part 50,
Appendix I. A comparison of the dose estimates for the proposed facility should be presented in a table
similar to Table 5-3.

For multiple units, or building of a new unit adjacent to an operating unit, the applicant should

compare the combined dose estimates from direct radiation and gaseous and liquid effluents the
operating facility and the proposed facility. The data should be provided in a table similar e 5-4
and compared to the dose standards in 40 CFR Part 190, “Environmental Radiation Protec St ]

for Nuclear Power Operations,” (Ref. 84).

Table 5-3. Comparison of MEI Annual Dose Estimates from Liquid and Gase nts to
10 CFR Part 50, Appendix I Design Objectives
T
Radionuclide Applicant Appendix I
Releases/Dose Assessment Design Objectives
Gaseous Effluents (noble gases only)
Beta air dose (mrad/yr) v 20
Gamma air dose (mrad/yr) 10
Total body dose (mrem/yr) 5
Skin dose (mrem/yr) ( 15

Gaseous Effluents (radioiodines and particulates)

Organ dose (mrem/yr) ’ n - 15

Liquid Effluents
Total body dose (mrem/yr)» \ 3

Maximum organ dose (mre 10

Table @a ison of Doses to 40 CFR Part 190

Operating Facility = Proposed Facility

Combined Liquid, Combined Liquid,

Direct, and Direct, and 40 CFR Part 190
Gaseous Dose Gaseous Dose Site Total Dose Dose Standards
Radionuclide Dose (mrem/yr) (mrem/yr) (mrem/yr) (mrem/yr)
Whole body dose 25
TN N\ 7
Any other organ 25
Sour rovide all sources of data.]

Population Dose

The applicant should estimate the annual collective population total body dose in units of person-
rem within an 80 km (50 mi) radius of the proposed site. The estimated collective dose to the same
population from natural background radiation should also be estimated and the two values compared. The
dose from natural background radiation should be calculated by multiplying the 80 km (50 mi) population
estimate for the year operation is expected to cease (for the 40-year license including through one license
renewal) by the average annual background dose rate of 311 mrem/yr from the National Council on
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Radiation Protection and Measurements (NCRP), “lonizing Radiation Exposure of the Population of the
United States” (Ref. 85), or the currently accepted natural background dose rate at the location being
considered for the proposed site.

594 Occupational Doses to Workers

The applicant should provide an estimate for the annual occupation dose to workers, including
outage activities, in units of person-rem. This value can either be estimated from the DCD for the reactor
design, from the Preliminary Safety Analysis Report, FSAR, or from reports on doses to workers at
operational units at the site.

5.9.5 Doses to Nonhuman Biota

The applicant should determine if there is any potential for significant radigl@gi cts on
biota other than members of the public and, if so, estimate the nature and magnifsde of pact. The
scope of the review should include an analysis of radiation-exposure pa 0 bigta.

In the ER, the applicant should include the following:

e Pathways identified in Section 5.9.1 of this RG.

e Biota to be evaluated. The biota to be considered a ecies of local flora and local and
migratory fauna defined as “important” (Table 2 terrestrial and/or aquatic habitats
provide the highest potential for radiation expgsur licant should specify surrogates
for aquatic species (e.g., fish, invertebrates nd for terrestrial species (e.g., muskrats,

raccoons, herons, and ducks).

e An estimation, considering eXPOSUL ath
radioactivity in the environs, of wing: (1) the maximum radionuclide concentrations that
may be present in important &m local and migratory fauna and (2) the internal dose

t those concentrations. Values of bioaccumulation
nd transfer factors used in preparing the estimates should be based
; otherwise, values from the literature may be used. The applicant

ora and local and migratory fauna that receive the highest external
ovided along with a description of the calculational models. The
ctor for aquatic organisms is the value of the ratio: (concentration in
ration in water). The soil-to-plant concentration ratio is the ratio of plant
dry weight)/(the concentration in dry soil). The feed-to-organism transfer factor is
(concentration in fresh tissue)/(daily intake of the radionuclide by the organism).

ues of bioaccumulation factors, concentration ratios, and transfer factors can be obtained from

e TAEA documents “Sediment Distribution Coefficients and Concentration Factors for biota in
arine Environment” (Ref. 86) and “Handbook of Parameter Values for the Prediction of

Radionuclide Transfer in Terrestrial and Freshwater Environments” (Ref. 87).

exposures
bioaccum

The applicant should provide the doses from the liquid and gaseous pathways and the total body
nonhuman biota dose from all pathways.
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Table 5-5 is an example of how to present the data.
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Table 5-5. Nonhuman Biota Doses for Proposed Reactor(s)

Total Body Biota Dose
Liquid Pathway Dose Gaseous Pathway Dose All Pathways
Biota (mrad/yr) (mrad/yr) (mrad/yr)
Fish
Invertebrate
Algae
Muskrat P J \l
Raccoon
Heron ~ \ v
Duck

Source: [Provide all sources of data]

The applicant should then compare the estimated total body dose ogate biota species

Table 5-6. Comparison of Biota Doses from the Propo,
Biota Protection

actor(s) to Relevant Guidelines for

IAEA/NCRP Dose Guidelines

Total Body Dose for Protection of Biota
Biota (mrad/d) Populations (mrad/d)
Fish 1000
Invertebrate ” ‘\ v 1000
Algae 1000
Muskrat A \‘ 100
Raccoon 100
Herop, 4 & 7 100
Duck 100
5.9.6 Radiol nioring
godrding t P, located in the Offsite Dose Calculation Manual, for the site, the applicant

de the following:

e dates when the preoperational REMP began and when the operational REMP began. If the
¢ does not have an operational reactor or does not have a permanently shutdown reactor, the
applicant should provide the date when the preoperational REMP is expected to start.

e A brief summary of the REMP.

e Ifthere is an operational REMP at the site, the applicant should address whether the current

REMP will be used or if there will be changes to the REMP from the addition of the proposed
plant.
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5.9.7 Solid Waste Management and Onsite Spent Fuel Storage

Based on the information provided in Section 3.4.2, Radioactive Waste Management, the
applicant should provide the following:

e A summary of plans for minimizing the production and processing of Class A, B, and C LLW
onsite.

e An estimate of the amount of Class A, B, and C LLW that can be stored onsite and a imate
for how long it would take for storage to meet maximum capacity.

e A discussion about whether there are plans for constructing temporary storage fagilitiegonst
e An estimate of the quantity of spent fuel that will be able to be stored ons spent fuel

pool and in an ISFSI and provide an estimate of when the spent fuel stosage wo eet
maximum capacity.

e Information on whether there are plans for building an ISFSI, %
NUREG-2157 (Ref. 42).

zant of the analysis in

5.10 Nonradioactive Waste Management

Liquid and gaseous radioactive releases from th ctor a nsidered effluent releases and are
evaluated in Section 5.9. The applicant should describ vironmgiital impacts that could result from
aste@uring operation. The types of
nonradioactive waste that would be generated, handleg disposed of during operation include
noff, sanitary waste, liquid effluents

containing chemicals or biocides, indutria
maintenance, and combustion emission a
mixed waste, may be generated duri i
hazardous and low-level radioacti

5.10.1 Impacts on Lén

The applicant sheild ribe the expected nonradioactive waste streams destined for land-based
treatment or dispos, i eration. The description should include the following:

stegams. Typical solid waste generation comes from water-treatment wastes,
wastes, trash, sanitary waste, cooling-water intake screen debris, and small quantities

s and mixed waste.

e Federal, State, and local codes and regulations that address solid waste, including any permits
necessary for solid waste at the site.

The applicant should then describe the expected impacts on land use associated with the disposal
of nonradioactive waste.
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5.10.2 Impacts on Water

The applicant should describe nonradioactive liquid-waste streams associated with operations.
The description should include the following:

e Type of waste streams. Typical liquid-waste generation comes from cooling-water blowdown,
auxiliary-boiler blowdown, water-treatment wastes, discharge from floor and equipment drains,
stormwater runoff, effluents from the sanitary sewage-treatment system, and facility and vehicle
maintenance activities.

e Actions to address waste streams, including waste minimization and treatment, recyeling, e,
and disposal.

e Federal, State, and local codes and regulations that address liquid waste, i
necessary for liquid-waste disposal at the site.

The applicant should then describe the expected impacts on
releases of nonradioactive waste.

5.10.3 Impacts on Air

The applicant should describe nonradioactive gase treams associated with operations.
Identify if these impacts have been addressed under Air RéSource acts. The description should
include the following:

e Type of waste streams. Typical gaseous wasteig ation comes from emissions from the
combustion of fossil fuels, volatile e ns 1 those fuels, and other volatile organic
compounds from the use of maferiafsisuch aints, oils, and solvents.

e Actions to address waste str;
minimization.

s, meludihg any emission-control systems and waste

e Federal, State, a& 0
permits neces i

The applic
emissions of nonr

5.11 ir en mpacts of Postulated Accidents

applicant should evaluate the radiological consequences to the environment from potential

evaluation should be site-specific and focus on events that could lead to releases substantially in excess of
permissible limits for normal operations (i.e., design-basis accident [DBAs] and severe accidents). Severe
accident mitigation alternatives (SAMASs) should be evaluated to determine if there are any procedures,
training activities, or plant-design alternatives (i.e., severe accident mitigation design alternatives
[SAMDASs]) that could significantly reduce environmental risks at the site. As discussed below, the
applicant’s evaluation should be performed in accordance with the current version of NRC guidance
documents.
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5.11.1 Design-Basis Accidents

DBAs are evaluated in the FSAR and include a spectrum of events that the plant should be
designed specifically to accommodate. DBA analyses have a direct impact on the design of safety-related
systems, structures, and components that are designed to ensure adequate protection of the public health
and safety. These safety analyses are intentionally performed in a very conservative manner to
compensate for uncertainties in accident progression. The radiological consequences of DBAs are
assessed as part of the safety review to demonstrate that the plant can be sited and operated without undue
risk to the health and safety of the public.

Due to the conservatisms used in modeling of accident progression and atmosphe in
the safety evaluation of DBAs in the FSAR, these analyses do not provide a realistic pic
environmental consequences of accidents that the plant is designed to accommodate. & ental
impacts evaluation of DBAs using realistic assumptions on accident progression ic

transport would be expected to result in estimated dose consequences lower tha ented in the

radiological consequences of the DBAs are assessed, and the resulting doses compared to relevant dose
criteria used in the NRC staff’s safety review of DBAs (se 0800, Chapter 15 [Ref. 73]). The

applicant should provide the following information to su
DBAs:

e list and description of each DBA being consi
environment; the DBAs should be ¢
(e.g., those described in RG 14483,
Design Basis Accidents at Nucl

e time-dependent isotopic i i.€% the source term) released to the environment for each

DBA
L 4
e estimated doses:fo h'BA using realistic (i.e., S0th percentile) atmospheric dispersion factors
(x/Q values) for tie site}sec Chapter 2 of this RG), taking into account the following:
- F , the dose should be calculated for a 2-hour period.

- ort PZ, the dose should be calculated for the course of the accident (i.e., 30 days,
uding 0-8 hours, 8-24 hours, 1-4 days, 4-30 days).

- comparison of the DBA doses with review dose criteria given in regulations related to the
application (e.g., 10 CFR 50.34(a)(1), 10 CFR 52.17(a)(1), and 10 CFR 52.79(a)(1) SRPs
(i.e., SRP criteria, Table 1 in SRP Section 15.0.3 of NUREG-0800) and RGs, (e.g., RG
1.183 [Ref. 90]), as applicable.

e conclusion on the degree of environmental impact caused by postulated DBAs at this site.

DG-4032, Page 120



5.11.2 Severe Accidents

The applicant should evaluate the mean environmental (i.e., individual, population, economic,
and contaminated land area) probability-weighted consequences, or risks, of severe accidents involving
radioactive material within a 50 mi (80km) radius of the site. Severe accidents involve multiple failures of
equipment or function and, therefore, the likelihood of occurrence is lower for severe accidents than for
DBAs; however the consequences of such accidents may be higher. The risks for specific severe accident
types are defined as the product of the probability of that type of accident occurring multiplied by the
estimated consequences for that type of accident. Severe accident types (or major release catggories),
source terms, and associated probabilities (i.e., core damage frequencies) are reactor-specific
determined from the design (i.e., Level 1 and Level 2) probabilistic risk assessment (PRA)

The Level 1 and Level 2 PRAs should be consistent with NRC staff’s safety wéviewiguidance for
PRAs (see SRP Chapter 19 of NUREG-0800 [Ref. 73]). The site-specific environ severe
accidents (i.e., Level 3 PRA) should consider all severe accident types from the &gvel 1 and apply
all source terms from the Level 2 PRA. The Level 2 PRA information fofftheltsanSition from radioactive

material release to Level 3 PRA needs to have clear traceability of t quantifications
back to the radioactive material release analysis. This would ensure t e necegary event information
(e.g., event frequencies, source term release fractions and plume segmen nternally initiated
events, fire events, flooding events, low power and shutdown eveats, and e ally initiated events that

review.

The ER should estimate the risks applying an acce dology that uses onsite and
regional meteorology, population, and land use data(se apter 2 of this RG for relevant site-specific
meteorological, population and land use guidance. nvironmental pathways that lead to

radiation dose should be considered in the co en essment, including the air, ground, food,
surface water, and groundwater. The appli rovide the following information to support the

NRC staff’s environmental review of se\ i :
e reference for the reactor the associated PRA (through Level 2) used in the severe

accident risk analysis.

e list of severe ageid e sequences and their associated core damage frequencies (CDFs)
from the Level ource terms for internally initiated events, fire events, flooding
events, lo shutdown events, and externally initiated events as are appropriate for the
applicatio 7, Wigh winds and other external hazards) as determined from the Level 2 PRA.

ription of the methodology used to estimate site-specific severe accident risks (i.e., Level 3
), ineluding the computer code(s) to be used in the analyses, such as MELCOR Accident

onsequence Code System (MACCS) code package (see NUREG/CR-6613, “Code Manual for
MACCS2: Users Guide, Volume 1, [Ref. 91]).

o sufficient descriptions of key models, assumptions, parameters, conditions, input data, resulting
output, and approaches to allow for NRC staff’s evaluation. If there is relevant information in
other supporting documentation (i.e., FSAR, DCD, or other references), indicate where in those
documents this information can be found.

e description of the meteorological data and years used in the analysis and an estimate of severe
accident population dose risks from the air pathway.
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e description of any emergency response scenarios, including evacuation, sheltering, and dose-
dependent relocation assumptions used in the analysis.

e description of the demographic and population data used in the analysis based on the 80 km (50
mi) population estimate for the year operation is expected to cease.

e description of the land use characterization (e.g., farmland) and land fractions used in the analysis
and an estimate of the contaminated land area risks from severe accidents.

e description of the food pathway model information for the nuclides to be conside
categories to be used, transfer factors, and possible mitigative actions.

e description of the economic input data (e.g., land values, relocation costs, andicle costs) used
in the analysis and an estimate of the economic cost risks from severe acci S

e description of surface-water users and watershed data used in th an estimate of

risks from the groundwater pathway.

e description of the comparison of the CDFs estima
generation reactors and the comparison of the p
values for current-generation reactors undergg

e description of individual (i.e., early fatality*an @F t cancer) risks and population dose risks
pared to the Commission’s Safety Goals
om routine and anticipated operational releases.

e description of the methodo
including the computer

estimate site-specific accident risks (i.e., Level 3 PRA)
, such as MACCS code package.

a i.e., -
Risks: @ﬁnt for Five U.S. Nuclear Power Plants” (Ref. 94).
Accident Mitigation Alternatives

¢ applicant should evaluate SAMAs, including procedures, training activities, and plant-design
s (i.e., SAMDAS), that could significantly reduce the environmental risks from a severe
accident. SAMAs can reduce risk by preventing substantial core damage or by limiting radiological
releases from containment in the event of substantial core damage. The current regulations and staff
guidance discussed in this section and developed after the Limerick decision (Limerick Ecology Action vs.
NRC, 1989, 869 F.2d 719, 3d Cir. 1989 [Ref. 95]) directs the NRC staff to consider SAMASs for new
reactor licensing actions. Therefore, a SAMA evaluation is required in ERs for combined licenses.

In preparing SAMA analyses, the applicant should apply the latest regulatory guidance as it

relates to the determination and estimation of values and impacts, including a sensitivity analysis
(e.g., see NUREG/BR-0058, “Regulatory Analysis Guidelines of the U.S. Nuclear Regulatory
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Commission” [Ref. 96]; and NUREG/BR-0184, “Regulatory Analysis Technical Evaluation Handbook”
[Ref. 97]). Values are the potential benefits of implementing the SAMA and are usually calculated for
public health, occupational health, offsite property, and onsite property (see the prior discussion on severe
accident analyses). The applicant should apply both a best estimate, or baseline, 7 percent and a
sensitivity 3 percent real discount rate as specified by Office of Management Budget in “Regulatory
Analysis” (Ref. 98), in NUREG/BR-0058, and in NUREG/BR-0184 as part of the value determination.
Impacts are the costs of implementing the SAMA. In addition, the applicant could conside ds and
processes used in past applications as well as relevant industry guidance on SAMA analy
selection of SAMAs based on NEI 05-01, Revision A, “Severe Accident Mitigation Alte
Analysis, Guidance Document,” [Ref. 99]). ' For those situations that are relevant to t
Level 2 PRA being considered in the application, include design-specific PRA inforndati
consideration of potential design improvements, as provided by 10 CFR 50.34(f).

al1

The applicant should provide the following information to sup aff’s environmental
review of SAMAs:
e reference for the reactor design and the associated PRA used in t A analysis;

frequency (e.g., from dominant
c risks (e.g., population dose) for
nd external events;

e list of leading contributors to the reactor design core dama
severe accident sequences or initiating events) an
each release class and associated source term for®oth intern

e methodology, process, and rationale used t9'1d screen, and select SAMAs that can reduce
severe accident dose consequence risk,.consi ternal events, fire, flooding, low power and
shutdown, and external events;

¢ methodology, process, and ratio u
the amount of risk reductio th

ion for the selected SAMASs and the assumptions used to make these

to further analyze any selected SAMAS to determine
A could reasonably achieve;

e estimated cost a@ riskiredu

estimates; an
e description and I \ SAMAs that have been or will be implemented to prevent or mitigate
severe acci @i‘ 0 ce the risk of a severe accident.

ronnigntal measures and controls may be required by Federal, State, and local agencies
ration to minimize effects to the environment (10 CFR 51.50(a)). The applicant should furnish
he programs and compliance activities with which it plans to monitor operation activities
affecting Stte-related environmental resources and quality. The applicant should also describe the
frequency of these efforts. The applicant should state the specific nature of its control programs and the
control procedures it intends to follow as a means of implementing adherence to environmental quality
control limits, as applicable. A description of the measures and monitoring required for conformity to
Federal, State, and local environmental regulations and laws should also be provided for each resource
area.

trols to Limit Adverse Impacts during Operation

16 NEI 05-01, Revision A, “Severe Accident Mitigation Alternatives (SAMA) Analysis, Guidance Document” (Ref. 99)
provides a template for completing SAMA analysis in support of reactor license renewal. If applied as a guidance
document for new reactor applications, the applicant should justify its use in the ER.
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Table 5-7 on the following page is an example of the measures and controls for environmental

impact categories.

Table 5-7.

Summary of Measures and Controls to Limit Adverse Impacts during Operation

Impact Category

Planned Measures and Controls During Operation

Land Use Impacts
Site and Vicinity
Transmission Corridors
Offsite Areas
Water-Related Impacts
Hydrologic Alterations
Water Use
Water Quality

Ecological Impacts

Terrestrial Ecosystems

Aquatic Ecosystems

Socioeconomic Impacts
Environmental Justice

Historic and Cultural
Resources

Air Resources
Nonradiological Health
Radiation Exposure
Nonradioactive Waste

Accidents

Q&

Measures and controls that minimize impacts
Measures and controls that minimize impacts

Measures and controls that minimize impacts

Measures and controls that monitor surface waters and flow a
Measures and controls that monitor use of surface-water and'g
Measures and controls that monitor and minimize imp on s

groundwater A

Measures and controls to monitor and minimize impacts on terrestrial resources
(including wetlands) onsite, offsite, and special permitting that may be required for
managed species

= water and

Measures and controls to monitor and minimize impacts on aquatic resources onsite,
offsite, and special permitting that may be required for managed species

Community traffic and access‘lblic se&es measures
Measures or controls to minimize impacts
Measures for identiﬁca‘o@tation, and preservation following discovery

Controls to monitor and minimize dust, emissions
Measures MNS for worker safety during operation and maintenance activities
Controls and monitoring for minimization of dose to workers, the public, and biota

mplzhr solid, liquid, gaseous wastes, and sanitary waste generated
Controls and measures for minimization of impacts
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Chapter 6

6.0  Fuel Cycle, Transportation, and Decommissioning Impacts

The ER should address the environmental impacts from the uranium fuel cycle and solid waste
management, the transportation of radioactive material, and the decommissioning of the proposed nuclear
plant.

The applicant should summarize information provided in Chapter 3 of this RG on dor and
type of reactors that are proposed in the application, and the power rating in megawatts t «Ehe
applicant should also provide the assumed capacity factor.

6.1  Fuel Cycle Impacts and Waste Management

The applicant should discuss the environmental impacts from the urani uel and solid
waste management for the appropriate LWR design. The environmenta is design are
evaluated against specific criteria for LWR designs in 10 CFR 51.51 1 eycle environmental
data—Table S-3.”

o

The regulations in 10 CFR 51.51(a) state that:

Under §51.50, every environmental report prepare
permit stage or COLs stage of a light-water-cool
submitted on or after September 4, 1979, sha

s stage or early site
er reactor, and
able of Uranium Fuel

Cycle Environmental Data, as the basis for, e contribution of the
environmental effects of uranium mining and the production of uranium
hexafluoride, isotopic enrichment, icatieft, reprocessing of irradiated fuel,
transportation of radioactive materi nagement of low-level wastes and high-

level wastes related to uranium e activities to the environmental costs of
licensing the nuclear power to

of fuel is ¢
51.5

g the@fable S—-3 values that are normalized for a reference 1,000 MW(e) LWR at an 80
cent capacity factor, the applicant should provide the power rating for the each of the proposed
its according to the vendor power rating and the assumed capacity factor.
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In its ER, the applicant should provide an assessment of the environmental impacts of the fuel
cycle as related to the operation of the proposed project based on the values given in the current Table S—
3 as well as the radiological impact from radon-222 and technetium-99 as described in the NUREG-1437
(Initial [Ref. 63]), Addendum 1 (Ref. 100), and NUREG-1437, Revision 1 [Ref. 64]."7

6.1.1 Land Use

For the fuel cycle supporting the 1,000 MW(e) LWR-scaled model, considering t of
units, the power rating, and the capacity factor, the ER should provide the following:

\

9 ber of those acres

e total annual land requirement,

e approximate number of acres that are permanently committed lang

e approximate number of acres that are temporarily committed
undisturbed and disturbed.

6.1.2 Water Use

For the fuel cycle supporting the 1,000 MW(e) LWR-sc odel, considering the number of
units, the power rating, and the capacity factor, the ER sh provide the following:

&
ir (e.g., evaporation losses in process cooling) (in
e ground (e.g., mine drainage, deep well injection) (in

e the total annual water use (in gal or m®) reduir emove waste heat from the power stations

pf this cycle, and

e other water uses that involve 3 i
gal/yr or m*/yr) and water dis
gal/yr or m’yr).

6.1.3 Fossil Fuel II‘)ac

For the fuel cy
units, the power rati n

the 1,000 MW(e) LWR-scaled model, considering the number of
acity factor, the ER should provide the following:

e A compar of direct and indirect consumption of electric energy for fuel cycle operations.
cusgion of the largest use of electricity in the fuel cycle.

stimates of GHG emissions (expressed in units of CO, equivalents) resulting from the fuel
le, including uranium mining and milling, the production of uranium hexafluoride, isotopic

enrichment, fuel fabrication, reprocessing of irradiated fuel, transportation of radioactive
materials and management of low-level wastes and high-level wastes. The applicant should
compare these GHG emissions to State and national GHG emissions. The applicant may provide
either site-specific estimates or refer to the generic GHG footprint for a 1,000 MW(e) reactor.
The analysis should be adjusted according to the proposed action (number of units, electrical
output). The assumptions, factors, and other information used in any site-specific analysis should

17 The License Renewal GEIS (NUREG-1437) was originally issued in 1996 (Ref. 63). Addendum 1 was issued in 1999.
NUREG-1437, Revision 1, was issued in June 2013 (Ref. 64). The version of NUREG-1437 cited, whether 1996 or
2013, or Addendum 1 in 1999, is the version in which the relevant technical information is discussed. NUREG-1437,
Revision 1 is cited in cases in which the relevant technical information is discussed in both documents.
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6.1.4

be described in sufficient detail to allow an independent evaluation and assessment of the
resulting GHG emissions estimate (Ref. 60).

Chemical Effluents

For the fuel cycle supporting the 1,000 MW(e) LWR-scaled model, considering the number of

units, the power rating, and the capacity factor, the ER should provide the following:

A comparison of the principal effluents (i.e., sulfur oxides, nitrogen oxides, and partigulates) for
the estimated MWh of electricity for the proposed plant against the most current
MWh of electricity generated in the United States. This value should be a percent
example, if the proposed 1,000 MW(e) plant required 969,000 MWh of electrici

produce 0.024 percent of the generated MWh in the United States and the
effluents from the fuel cycle processes to support the proposed plant w be 0:0
the national gaseous and particulate chemical effluents for a yea generation.

An assessment of the liquid chemical effluents produced in the ¢ processes.

An assessment of the tailings solutions and solids generated during th€ milling processes.

6.1.5 Radiological Effluents
For the fuel cycle supporting the 1,000 MW scaled mpdel, considering the number of
units, the power rating, and the capacity factor, the ldprovide the following:

The estimated total overall whole bo se commitment and the whole body liquid dose
commitment (in person-rem agyper ) from the fuel cycle, excluding reactor releases
and dose commitments because posure to radon-222 and technetium-99.

An estimate of the 100-y
person-rem or person-si

tal dose commitment to the U.S. population (in
th the gaseous and liquid pathway from the fuel cycle.

The estimate e don-222 (in curies or becquerels) based on the 1996 version of
NUREG-1437 ( This includes the percent that would be from mining and milling
operations inactive tails before stabilization, as well as the radon releases (in curies or
becquerel bilized tailings.

estimate of the 100-year dose commitment from radon-222 to the whole body (in rem or
rts)Using the organ-specific dose-weighting factors from 10 CFR Part 20, “Standards for
tection Against Radiation.”

stimate of the 100-year dose commitment from mining, milling, and tailings before
stabilization for each site year and an estimate of the 100-year environmental dose commitment
from stabilized tailings piles (in rem or sieverts).

Following the methodology in the 1996 version of NUREG-1437 (Ref. 63), Section 6.2.2
Uranium Fuel Cycle Environmental Impact, an estimate of the releases of technetium-99 (in
curies or becquerels) from the chemical processing of recycled UF6 before it enters the isotope
enrichment cascade and the release to the groundwater (in curies or becquerels) from a repository.
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e The total body 100-year dose commitment from technetium-99 to the whole body (in rem or
sieverts) determined by applying the organ-specific dose-weighting factors from 10 CFR 20.1003
to the gastrointestinal tract and kidney.

6.1.6 Radiological Wastes

For the fuel cycle supporting the 1,000 MW(e) LWR-scaled model, considering the number of
units, the power rating, and the capacity factor, the ER should describe the following:

e The annual total number of curies from low-level reactor solid wastes and if it is Wit e
bounds of the estimated total of curies of solid waste identified in Section 3.4.2, Radioac
Waste Management.

¢ Being cognizant of the analysis in NUREG-2157 “Generic Environmenta ent for
Continued Storage of Spent Nuclear Fuel. Final Report” (Ref. 42) describg the for offsite
storage of spent fuel.

6.1.7 Occupational Dose

For the fuel cycle supporting the 1,000 MW(e) LWR-sc
units, the power rating, and the capacity factor, the ER should pro
attributable to all phases of the fuel cycle for the 1,000 M scaled model. This is based on a
600-person-rem occupational dose estimate attributable 1 phas the fuel cycle for the model 1,000
MW(e) LWR (see 1996 version of NUREG-1437, Section 62.2.3 Ocg¢upational Dose [Ref. 63]).

d model,*¢onsidering the number of
e the annual occupational dose

6.1.8 Transportation Dose

The annual transportation dogto kers the general public for the uranium fuel cycle for
the reference 1,000 MW(e) LWR is 2.5 gersosisrem per Table S—3 in 10 CFR 51.51. For the fuel cycle
supporting the 1,000 MW(e) LWR- %ﬁl onsidering the number of units, the power rating and
the capacity factor, the ER should provide.thé®ollowing:

e The correspond@ tr dose for the proposed reactor(s) (in rem or sieverts).

e The collective t \io dose for the population within 80 km (50 mi) of the site for the year
i tedyto Start. Using 311 mrem/yr as the average dose to a U.S. resident from

radiation (NCRP Report No. 160 [Ref. 85]), determine the collective dose to

and compare the two collective doses (in person-rem or person-sieverts).

6.2 sportation of Fuel and Wastes

he NRC performed a generic analysis of the environmental effects of the transportation of fuel
and was and from LWRs in the “Environmental Survey of Transportation of Radioactive Materials
To and From Nuclear Power Plants,” WASH-1238 (Ref. 101), and in Supplement 1 to WASH-1238,
NUREG-75/038 (Ref. 102), and found the impact to be small. These documents provided the basis for
Table S-4 in 10 CFR 51.52, “Environmental effects of transportation of fuel and waste,” which
summarizes the environmental impacts of transportation of fuel and waste to and from one 3,000 to 5,000
MW(t) [1,000 to 1,500 MW(e)] LWR. Impacts are provided for normal conditions of transport and
accidents in transport for a reference 1,100 MW(e) LWR. Dose to transportation workers during normal
transportation operations was estimated to result in a collective dose of 4 person-rem per reference
reactor-year. The combined dose to the public along the route and the dose to onlookers were estimated to
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result in a collective dose of 3 person-rem per reference reactor-year. The environmental risk of
radiological effects from accidents in transport, as stated in Table S-4, is small. The environmental risk of
common (nonradiological) causes from accidents in transport was one fatal injury in 100 reference
reactor-years and one nonfatal injury in 10 reference reactor-years.

The NRC has generically considered the environmental impacts of spent nuclear fuel, with
uranium-235 enrichment levels up to 5 percent and irradiation levels up to 62,000 MWd/ d found
that the environmental impacts of spent nuclear fuel transport are bounded by the impacts d
10 CFR 51.52, Table S-4, provided that more than 5 years has elapsed between removal o uel
the reactor and shipment of the fuel offsite (see NUREG-1437, Revision 1 [Ref. 64]). ese
analyses apply to license renewal and cannot serve as the initial licensing basis for n

ansportation
iledianalysis of
the following criteria:

e Fuel is in the form of sintered uranium oxide pellets hayi uranium-235 enrichment not
exceeding 4 percent by weight; and pellets are e su zirconium alloy-clad fuel rods."

e The average level of irradiation of fuel fro actgs, doesrot exceed 33,000 MWd/MTU and
no irradiated fuel assembly is shipped until at days after it is discharged from the reactor.

e  With the exception of irradiatgi fuell all radioactive waste shipped from the reactor is packaged

and in solid form.

&or by truck; irradiated (spent) fuel is shipped from the

rge; ‘and radioactive waste other than irradiated fuel is shipped from

e Unirradiated fuel is shippe
reactor by truck, railcar,
the reactor by trdpk o

If the transport el¥ind waste to and from nuclear power reactors meets the criteria listed
in 10 CFR 51.52(a) ed*only contain a statement that the environmental impacts are as set forth
in Table S-4 of 10 . No further discussion of such environmental effects is required in the ER.

nsp on of fuel and waste to and from nuclear power reactors does not meet the
inQ CFR 51.52(a), 51.52(b) requires a full description and detailed analysis of the
gntal impdcts of transportation of fuel and wastes to and from the reactor, including values for

6.2.1 Components of a Full Description and a Detailed Analysis of Transportation Impacts

A full description and detailed analysis of transportation impacts should include the following:

18 Regulations in 10 CFR 51.52(a)(2) specify the use of zircaloy as the fuel rod cladding material. The NRC has also
specified in 10 CFR 50.46 that ZIRLO™ is an acceptable fuel rod cladding material, and that with regard to the
potential environmental impacts associated with the transportation of the M5® clad fuel assemblies, the M5® cladding
has no impact on previous assessments determined in accordance with 10 CFR 51.52 (65 FR 794) (Ref. 103).
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e Transportation of unirradiated fuel. The analysis should include the radiological impacts
associated with the normal conditions of transport and the nonradiological impacts associated
with transportation accidents.

e Transportation of irradiated fuel. The analysis should include the radiological impacts associated
with the normal conditions of transport and the radiological and nonradiological impacts
associated with transportation accidents.

e Transportation of radioactive waste. The analysis should include the radiological imp
associated with the normal conditions of transport and the nonradiological impac
with transportation accidents.

The transportation impacts analysis should use the latest versions of transport
codes. For example, SAND2013-8095, “RADTRAN 6/RadCat 6 User Guide” (R
ORNL/NTRC-006, Revision 0, “Transportation Routing Analysis Geographic I
(TRAGIS) User’s Manual” (Ref. 105). The following data should be p t
e reactor type and rated core thermal power
e fuel assembly description

e average irradiation level of irradiated fuel

e the capacity of the onsite storage facilities togtere irgadiated fuel and the minimum fuel storage
time between removal from the reactor andétra ation offsite

e treatment and packaging procedures e wastes other than irradiated fuel

e general description of transport
other radioactive wastes (e. ckagi

aging systems to be used for fresh fuel, spent fuel, and
system capacity, approximate dimensions, and weight)

e radiation dose ra‘s ackages

e shipping route or sed on the locations of fuel-fabrication facilities and potential
destinations for s of spent fuel and radioactive waste

e transpg ew fuel shipment to the plant

o ode for irradiated fuel shipments offsite

nsport mode for other radioactive waste shipments offsite
e shipping route data (e.g., distances and population densities in urban, suburban, and rural
population density zones by State) from the fuel-fabrication plant to the reactor and from the
reactor to the facilities to which irradiated fuel and radioactive waste will most likely be sent, if
applicable

e average heat load for irradiated fuel casks in transit

e maximum gross vehicle weight for truck and rail shipments of unirradiated fuel, spent fuel, and
radioactive waste
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The methods and data used to estimate transportation impacts should be described and the
following should be provided:

e Descriptions of the method(s) used to estimate routine (incident-free) radiological impacts,
including impacts on populations and MEIs.

e Descriptions of the method(s) used to estimate accident nonradiological and radiological impacts,
including nonradiological traffic accidents, injuries, and fatalities, and radiological accident risks.
Nonradiological impacts should be estimated using round-trip distances.

e Specification of input parameters and sources used in the impact assessment. Para
source documents should be defensible, and where assumptions are used to fill in

assumptions tend to overstate transportation impacts yet are not so conse v y could
mask the true environmental impacts of the reactor and lead to invalid

conditions. Results should be
along the transport routes, and

- Maximally exposed individuals under n
presented for truck crew members, i c
persons at a truck service station.

- Annual radiological and non, g ansportation impacts. Results should be
presented for the proppsed@ite and'he alternative sites.
e sufficient descriptions of ke asstmptions, parameters, conditions, input data, resulting
transportation impacts to allow for NRC staff’s
ation in other supporting documentation (i.e., FSAR, DCD,
re in those documents this information can be found.

or other referenc 1

6.2.2 Estimating t umber of Shipments and Normalization of Shipments

The impa ted in Table S-4 are based on WASH-1238 (Ref. 101), and in Supplement 1 to
WASH-123 75/038 (Ref. 102) for a 1,100 MW(e) LWR with an 80 percent capacity factor. To
facilitg ison ansportation impacts with the impacts presented in Table S-4, the number of

ou normalized to a 1,100 MW(e) LWR with an 80 percent capacity factor or a net
elee tput of 880 MW(e):

Shipments
Reactor MW(e)x Capacity Factor

ormalized Shipments = x 880 MW (e)

In addition to normalizing the number of shipments to the 880 MW(e) reference reactor, for
shipments of irradiated fuel, a transportation cask capacity of 0.5 MTU per shipment should be used to
estimate the number of shipments. For shipments of radioactive waste, the number of shipments should be
normalized to the 880 MW(e) reference reactor and a shipment capacity of 2.34 m® per shipment should
be used to estimate the number of shipments.
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For shipments of unirradiated fuel, the ER should first estimate the total number of shipments
over a 40-year plant license, accounting for the initial core load plus average annual reloads for a period
of 39 years.

Total Shipments = Initial Core Shipments + 39 x Average Annual Reload Shipments

The number of shipments should then be normalized to the 880 MW(e) reference reactor and the
annual number of shipments estimated assuming a 40-year plant license.

6.3  Decommissioning

At the end of the operating life of a power reactor, NRC regulations require that ility

undergo decommissioning. In 10 CFR 50.2 “Definitions” and 10 CFR 52.1 “Definiti ission
means to remove a facility or site safely from service and reduce residual radioactiyi that
permits—(1) Release of the property for unrestricted use and termination of the i Release of
the property under restricted conditions and termination of the license. s governing
decommissioning of power reactors are found in 10 CFR 50.75, “Rep eeping for
decommissioning planning,” 10 CFR 50.82 “Termination of license” 3 52.110, “Termination
of license.” The radiological criteria for termination of the NRC license ate.i FR Part 20, Subpart E.

Requirements relating to the minimization of contamination and
facility design and procedures for operation are addressed in 10

contamination.” Requirements for applicants for a COL to i
available for the decommissioning process are given in 1

20.1406, “Minimization of
sonable assurance that funds will be
b).

Power Reactors,” (Decommissioning GEIS)
environmental impacts from decomm'vio i
EIS related to the facility then no site-spggifi
that does not meet these conditions, P%
and 10 CFR 52.110 (f)(2) state tha

result in significant environme
from undertaking the acti¥it

at 10 CFR 50.82 (a)(6)(ii) “Termination of license”
1cengees “®hall not perform any decommissioning activities...that (2)
acts®ot previously reviewed” and therefore prohibits the licensee
orms a site-specific analysis of the activity.

In the ER, an applica otlld address the following:
e  Whethert ed’reactor designs fall within the bounds of the current Decommissioning
GEIS. df thefproposed design is outside the design envelope evaluated in the current version of
mmisstoning GEIS, then the applicant should address how the design could affect the
ct lusions presented in the Decommissioning GEIS (Ref. 106).

. ir quality impacts from GHG emissions associated with plant decommissioning. The description
1d include the following:

- Estimates of GHG emissions (expressed in units of CO; equivalents) over the
decommissioning period, including GHG emissions associated with decommissioning
equipment and workforce commuting. The applicant may provide either site-specific
estimates or refer to the generic GHG footprint for a 1,000 MW(e) reactor (Ref. 60).
SAFSTOR emissions may be added if the applicant plans on using this decommissioning
option. Assumptions, factors, and other information sufficient to allow an independent
evaluation and assessment of the GHG emission estimate.
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e Reference the section in the application that certifies that sufficient funds will be available to
provide for radiological decommissioning in accordance with 10 CFR 50.75(b)(1) and required
by 10 CFR 50.33(k)(1).

Q&

N
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Chapter 7

7.0  Cumulative Impacts

In this chapter, the applicant should describe any past, present, and reasonably foreseeable future
actions in the geographic area of interest surrounding the site that would affect the same resources that
would be affected by building and operation of the proposed project, regardless of what agency or person
would be responsible for such other actions. The basis for the guidance includes the following:

e 10 CFR 51.10(a) with respect to NRC policy to voluntarily take account, subject t0,.c
conditions, of the CEQ regulations implementing the NEPA. The CEQ regulation ci an
EIS discuss cumulative impacts (40 CFR 1508.25(c)(3)).

e 10 CFR 51.45 with respect to the need to discuss cumulative impacts in a

cumulative impacts

CEQ defines cumulative impact (also known as cumulative effec FR 1508.7 as “the
impact on the environment which results from the incremental imact of the*action when added to other
past, present, and reasonably foreseeable future actions regardless @f what agency (Federal or
non-Federal) or person undertakes such other actions. Cu impacts can result from individually
minor but collectively significant actions taking place o time.” The goal of the analysis is
to introduce environmental considerations into the p early as needed to improve
decision-making.

The NRC’s cumulative impact assesMp h is depicted in Figure 7-1. This figure depicts
the resource impact area and geographic area of interest conceptually using simple polygons. However,
the actual resource impact areas and geographic area of interests for each environmental resource must be

%@%n under consideration. The geographic area of interest
c

suited both to the resource and the i idu:
is defined as the area where othegsagtion that could potentially have impacts within the resource
impact area. The geogra@ic area of interest may be different for each resource.

»

N\
Q\
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Geographic Area
of Interest

Resource
Impact Area

Project

Direct and Indirect Impacts of Proposed Project on
Resource Impact Area

Direct and Indirect Impacts of Other Projects on
Resource Impact Area

—_—

Other Projects - Past, Present and Reasonably
Foreseeable Future Actions

A4 x
Figure \ C Approach to Cumulative Impact Assessment
The ER sho S following information and analysis:

e Comp 1st in Table 7-2 of other projects in the geographic area of interest that could
tfibute t lative impacts in the resource impact area.

scription of those activities within the geographic area of interest that could contribute to
mulative impacts within the resource impact area for each specific resource area.

CEQ guidance, “Considering Cumulative Effects under the National Environmental Policy Act”
(Ref. 107), recommends applying natural ecological or socio-cultural boundaries to the resource impact
area. Possible boundaries that could be used to determine the appropriate geographic area for a
cumulative impact analysis are in Table 2-2 of the CEQ Guidance. The EPA guidance in EPA Publication
315-R-99-002, “Consideration of Cumulative Impacts in EPA Review of NEPA Documents” (Ref. 108),
recommends that the scope of the cumulative impacts analysis include geographical areas that sustain the
resources of concern, but not be extended to the point of becoming unwieldy. Geographical proximity to
the proposed action should be considered but should not be used to exclude consideration of other actions.
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Jurisdictional borders are sometimes useful in defining the geographic area of interest for resource areas
such as land use and some socioeconomic areas; however, this approach may not be appropriate for
defining the geographical area for ecological resources for which jurisdictional borders may not
correspond to a reliable definition of a resource, such as aquatic ecology. Table 7-1 provides general
guidance for each resource on what the appropriate resource impact areas may be. However, professional
judgment is needed in selecting resource impact area for a particular resource at a specific site.

Table 7-1. Resource Impact Area by Specific Resource

Resource Resource Impact Area
Land Use The resource impact area should encompass the site, the vicinity, and the extent of
offsite areas and transmission-line corridors, pipelines, and other elements of the
proposed project.
Water Use and Quality The resource impact area should reflect the use of surface-wate 1‘ ndwater
sources by the project and by other projects in the vicinity o site.
Terrestrial Ecology At a minimum, the resource impact area should encompass the site, any offsite parcels

or corridors, and related segments of the surrounding landscape. The resource impact
area should also encompass any parcels recognized early in the project design process
as likely to be used for mitigation activities. A radial distance from the site, such as 6
mi (i.e., the distance used by the NRC to define the project’s vicinity) may be used for
terrestrial impacts, if appropriate. If one or more corridors extend farther than the
selected radial distance, then the resource impact area should include the extended
linear corridors such as transmission lines or pipelines.

ned using griteria appropriate to the particular
inity r es, watersheds, substrate, or other
itable habitat ranges and preferences of
the project. The resource impact area also
ments or facilities affecting water quality) that

Aquatic Ecology The resource impact area should be

environmental characteristics
aquatic resources in the

Socioeconomics The resource impact area should encompass the areas of effect and the distances at

and which impacts of building and operating over the expected license term may occur. The

Environmental Justice  scope will depend on the extent of project activities but normally would include the site,
the local community, the economic region, and demographic region identified in

Chapter 2.
Historic and Cultural h o\impact area for the cumulative analysis would be the same APE(s)
Resources cribed in Chapter 2.
Air Quality The resource impact area for criteria pollutants is generally the county where the

licensing activity is taking place.
Nonradiologi ve resource impact area changes based on the type of health effect. For example,
Hea electric shocks or chronic EMF exposure is possible at the site and along the
transmission corridor, whereas etiological agents are a threat in the vicinity of the
thermal discharges.

Radiological Health The resource impact area is considered to be the area that has the potential to increase
radiological exposure at any location within a 50 mi (80 km) radius of the proposed
site.

Postulated Accidents The resource impact area is considered to be the area that has the potential to increase
risks at any location within a 50 mi (80 km) radius of the proposed site.

Fuel Cycle, The resource impact area is a 50 mi (80 km) radius around the site.
Transportation and
Decommissioning
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The timeframe for the analysis incorporates the sum of the effects of the proposed project in
combination with past, present, and future actions because impacts may accumulate or develop over time.

e Past timeframe is prior to the receipt of the application. In many cases, discussion of the past
actions may entail a brief paragraph telling the story of how the resource has changed to its
current condition by describing past actions and, as necessary, referring to the baseline discussion
in Chapter 2 of the ER.

nal EIS.
ongoing

e Present timeframe is from the time of the receipt of the application until issuance o
The present timeframe is the shortest among the three timeframes and should capfire
actions. Many of the resource areas measure the environment as it currently existsIhese
measurements capture the cumulative impact on the resource from the past and peesenprojects
and should be part of the baseline for the resource in Chapter 2 of the ER.

e Future timeframe is from issuance of the final EIS through building andéperati the proposed
new unit(s) as well as decommissioning. Future actions are tho sonably
foreseeable;” that is, they are ongoing (and will continue intgéthe future)pare ftinded for future

implementation; are included in firm near-term plans; or gene
being implemented.

environment for each resource area
ect impact analyses (Chapters 4 and
ter references these analyses, and

In general, the baseline assessment presented in the affect
(Chapter 2) accounts for past and present actions. The dire i
5) address the incremental impacts of building and operation. This
does not need to be repeated in the cumulative impactanal

Both the proposed project and other action: ribute to cumulative impacts. Because
cumulative impacts are additive, the analysis impacts should concentrate only on resources
that are potentially affected by past, pesen nably foreseeable actions as well as by building and
operations activities at the proposed nuclgar
cumulative effects may result from
different effects.

7.1 Past, Present, arfdl Ré oreseeable Future Projects

The ER should i table listing past and present projects, facilities, or actions in the

geographic area of interest contribute to the current baseline and future status of the resource. The
table should also ifcl reasonably foreseeable future projects that could contribute to cumulative
impacts on t soutce during building, operation, and decommissioning of the unit(s). This table should
inclu 0 ing:

ject/facility/action name;
. mary description;
e location in relation to the proposed unit(s);
e status (e.g., operational, proposed, ongoing, or existing); and

e environmental resources affected.

DG-4032, Page 138



Examples of other present or proposed actions include other electric power generation projects,
chemical or paper processing facilities, bridges, roads, conservation or restoration areas, reservoirs for
water storage, quarries or mines, and transmission lines. For operational projects, the applicant should
indicate whether any changes in the project are anticipated that would result in changes to the project’s
environmental interface (i.e., a power uprate of a power facility).

Database tools such as NEPAssist (Ref. 109), may facilitate the environmental review process

and project planning in relation to environmental considerations. The web-based application draws

environmental data dynamically from EPA GIS databases and web services and provides i
screening of environmental assessment indicators for a user-defined area of interest. Thes
contribute to a streamlined review process that potentially raises important environmental

earliest stages of project development.

The applicant should discuss the resources used to identify and develop the,listi her

projects and associated references, including any consultations with Federal, St

regulators, and American Indian tribes.

Table 7-2 is an example table for listing the projects within the geograph
example. Not all applications will have projects listed in all categories.

Table 7-2.

Past, Present, and Reasonably Foreseeable Proje

the Cumulative Analysis

f

regi nd local

offinterest. This is only an

and Other Actions Considered in

Project Name

Summary of Project

[identify projects other
than the proposed
project]

Nuclear Projects
XXX Unit 1

Other Energy Projects

Hydroelectric Station

XXX Natural Gas
Plant
&

Mining Projects
XXX Quarry

Transportation Projects

project]

XXX Unit 1 const 0&

[provide short summary of

generat ant.

ort s}'mmary of

e short summary of
ject]

[provide short summary of
project]

[provide short summary of
transmission system|

[provide short summary of
project]

Location

Status

[describe location in
relation to proposed
project]

[describe location in
relation to proposed
project]

[describe location in
relation to proposed
project]

[describe location in
relation to proposed
project]

[can reference a figure
for location]

[describe location in
relation to proposed
project]

[provide status, including
citation]

[provide status, including
citation]

[provide status, including
citation]

[provide status, including
citation]

[provide status, including
citation]

[provide status, including
citation for operational as
well as proposed
transmission lines]

[provide status, including
citation]
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Project Name Summary of Project

Location

Status

Strategic Corridor
System Plan

Strategic system of traffic
corridors

Parks and Aquaculture Facilities

XXXX Park XX-ac park
Other Actions/Projects
City of XXXX Municipal water withdrawals

from the XX River

Various Hospitals and
Industrial Facilities
that Use Radioactive
Materials

XXX Chemical Plant

Medical isotopes

[provide short summary of
project]

Various Wastewater
Treatment Facilities
(WWTF)

Sewage treatment

The ER should contain:
e alist of EISs concerning

e adescription of Mitici

urbanization) that c
decommissionin

e adescript

th@unit(s); and

[describe location in
relation to proposed
project]

[describe location in
relation to proposed
project]

[describe location in
relation to propo
project]

[describe locatio
relation to propose
project]

Planning document with
no explicit schedules for
projects, however, many
strategic corridors
coincide with routes that
would/could be used for
development at the
proposed site.p,

Managed edN
State or lecal cy
(citati

ovid s, including
citation |

erational (citation)

[describe location in

relation to proposed

project]

Operational (citation)

It in cumulative impacts during building, operation, and

the baseline environment used in Chapters 2, 4, and 5 might change as a

c ange and a discussion of how impacts discussed in Chapters 4 and 5 would
rease, decrease or remain the same in this new baseline environment. This information
tained in this chapter or as its own separate appendix to the ER and should be based
assessments conducted by Federal agencies with a mandate to evaluate the effects of climate
ange (e.g., latest U.S. Global Change Research Program Report), but applicable regional and
al studies conducted by other entities may be included.

7.2  Impact Assessment

The applicant should assess the level of cumulative impacts (adverse and/or beneficial). The
impacts analyzed in Chapters 4 and 5 of the ER are brought forward into the ER Chapter 7 cumulative
analysis. Typically, one or two sentences describing the impact on the resource from building and
operation and referring back to the appropriate chapter is sufficient. The analysis in Chapters 4 and 5 of
the ER will have included the past and present impacts on the resource along with the impacts from the
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project. The cumulative analysis should focus on the reasonably foreseeable future actions that could have
a cumulative impact. The applicant should summarize the principal contributor(s) to cumulative impacts
for each resource area and describe the interaction between the cumulative outside stresses and those
caused by building or operating the proposed project. The ER should also include a discussion of the
incremental contribution of the NRC-authorized activities related to the proposed action (e.g.,
constructing or operating the proposed plant) in relation to the cumulative impacts.

The ER should also include:

e any plans for mitigation of adverse cumulative impacts, or modification of altern avoid,
minimize, or mitigate cumulative impacts;

e mitigation that may be required by Federal, State, and local authorities, including
about restoration actions by separate entities, required mitigation of other proje & oluntary
mitigation and enhancement by the entity taking an action; and

e at the end of the chapter a table summarizing the impact on ¢ ce andmitigation, if any,
to reduce the cumulative impact.

N
N\

Q\
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Chapter 8

8.0 Need for Power

This section of the RG discusses the exclusive use of the nuclear power reactor for the generation
and sale of electricity to the public.

The Atomic Energy Act of 1954 as amended affirmed: “. . . the Commission shall also consider,
in determining whether the license should be issued or continued, such other factors, including the need
for power in the affected area, as the Commission in its judgment deems necessary to prot€ct
interest.” For environmental purposes, the term “power” refers to the thermal power prod
reactor for generating electricity or for supplying industrial thermal applications, or both
Commission reaffirmed the importance of the agency’s need-for-power analysis in a onge to a
petition for rulemaking:

is the“electric
ilding a

The principal benefit of constructing and operating a nuclear poyye
power it produces. Therefore, absent some need for power, jus
facility is problematic (see 68 FR 55905 [Ref. 110]).

the stated purpose and need of the
etition for rulemaking (see

project will be produced and consumed in a manner consistent w
project. However, as the Commission stated in a 2003 respo
68 FR 55905 [Ref. 110]).:

... while a discussion of need for power is 1g

production, capital replacement rati adike in order to establish with certainty that
the construction and operatiOQ)f a er plant is the most economical
alternative for generation of po

demand for electricity from thefpre e end of the permit period. Any other primary commodities
(e.g., desalinization of Wﬁe or ingustrial heat) that would be produced by the proposed project
should follow the gui e ppendix C, Section C.2.8. Discussion of ancillary benefits (e.g., reduced
greenhouse gas emissionS fuel\diversity, or grid stability) should be addressed in the benefit-cost section
of the ER.

The - ower analysis should fully describe and characterize the physical, geographic,
regula 2 dministrative provisions and constraints which affect the current and forecast supply of
C for

er. The analysis should be in sufficient detail to fully demonstrate how the proposed
d supply some or all of the service area’s future need for power.

e applicant should explicitly state a feasible future date for commencement of full commercial
operation of the proposed project. The need-for-power analysis in the ER should include a table and/or
graph characterizing the service area’s most recent annual hourly peak (summer or winter, whichever is
greater) electricity demand. The analysis should provide information over sufficient historical and
projected periods to permit the staff to complete an independent assessment of the need for the power to
be provided by the proposed project. The historical data should include sufficient years to identify any
trends or anomalous factors that could affect the future demand for electricity. The projected period
should include information out to three years beyond the planned commencement of full commercial
operation of the project (referred to herein as “the analytical year”).
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The following sections describe the need-for-power analysis process in greater detail, including
information needed to adequately describe the power system, power demand, power supply, and the
process for assessing the need for power of the proposed project.

The applicant should identify all sources of data used in the need-for-power analysis in the ER
and demonstrate how the data upon which the analysis relies was used. For the NRC staff to rely on the
analysis in the ER, the analysis should meet the following four acceptance criteria, as discussed in
NUREG-1555 (Ref. 14):

e Systematic. An analysis that has been performed according to an objective, thorough, siiethodical,
deliberate, and organized manner and that has been presented in a step-wise fashi a tQ a
logical conclusion supported by the data and reasoning provided.

e Comprehensive. An analysis that is detailed, broad in scope, and includes
relevant factors so that the reviewer can reasonably conclude that the a
“complete.” The depth of analysis and discussion for each facto ]
relative importance.

e Subject to confirmation. An analysis that is independently revie
entity (e.g., Federal or State reviews of integrated resourcg plans,

ures from the modeled assumptions yet
remains capable of characterizing the relat ance of uncertainty among input variables

during sensitivity analyses.

information chosen should support an,an t meets the NRC’s four acceptance criteria. Typical
sources include:

The applicant may use any d%\ orting information it chooses, but the data and
alysis

e recent demand @ po
RTO power kex
e State utilit a ngs
e other rgi reports or resource assessments completed by an entity other than the applicant
al from external sources are not available that meet the staff’s acceptance criteria, then
’s analyses should fully characterize the electricity market and explain how the proposed

uld be used in that market. In all cases, the analyses relied upon by the applicant should meet
s, four acceptance criteria.

or analyses such as annual integrated resource plans, [SO or

8.1  Description of the Applicant’s Power Market

In developing the need-for-power analysis, applicants should clearly describe the specific market
structure (or hybrid thereof) under which the proposed nuclear power plant would operate. Commonly
recognized markets that affect a need-for-power analysis include:

e Rate-based utility: A rate-based utility provides generation and distribution of electricity under a
regulatory obligation to provide electrical service to customers in a non-competitive market with
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a defined service area. The rate-based utility generally has to seek permission for expanding its
generating fleet, typically in the form of a certification from a utility oversight organization. If
certification is required, the applicant should provide a detailed discussion of the status of the
certification in the power market discussion.

e Merchant generator: A merchant generator produces and sells electricity into a competitive
wholesale or retail power market where that electricity is administrated and delivered to the
marketplace via an ISO or RTO. Development of new capacity may or may not require approval
by a regulatory body. However, even if a new generating unit were to require a certi ion
similar to that of a rate-based utility, the merchant generator’s energy is not necesgari
committed to a specific geographic area, does not have a captive rate base, and cu
retailers are not obligated to purchase it.

The description and details provided in this section should be consistent wi ’s stated
purpose and need statement from Chapter 1 of the ER. The applicant should progide th ing
information in the ER:

in response to 10 CFR 50.33(d) and (i). The discussion s
market-based regulatory requirements that would affect t
consumption of electricity. Examples include, but
impacts from known or potential changes to ene
from changes to Federal and State environme

roduction, distribution, and
ited to, resource portfolio standards,

e Detailed explanation for the selection of thei service area for the project, including any
relevant aspects of the service area w; 0 supported by the proposed project
(e.g., proximity to load centerg, sh ailable baseload capacity, portfolio diversity, etc.).

The service area should be defingd i s of some readily accessible analytical area defined by
the applicant’s ISO, RTO, o mepican Electric Reliability Corporation subregion.

bligations such as power purchase agreements or any power
ed for stability and reliability (e.g., reserve, sharing agreements,

¢ Recognized and antici
market-based agﬁe
or must-run).

e Any uniqu ice'anca or market factors that may affect the accuracy or availability of current
and forec er@ition, transmission, and distribution of electricity. For example, grid constraints
(e.g. gestion.and capacity) that limit the proposed project’s ability to fully service its
; ic market should be identified and discussed.

pwer Demand

purpose of the power demand section is to fully disclose current and forecast demand for
baseload and peak power. The level of detail provided should establish a comprehensive assessment of
the existing market, and how the capacity and energy of the proposed project will be used (demanded) in
that market once commissioned and operated.

This section of the need-for-power analysis should discuss factors which affect, or are likely to
affect, the current and forecast demand for power. This commonly includes econometric, weather, and
demographic data, but could also include explanations of policies and programs implemented or likely to
be implemented that may influence the demand for power. Examples include, but are not limited to,
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discussion of energy-efficiency and conservation programs, demand-side management programs, and
potential impacts from changes to energy standards and codes. The applicant should discuss any factors
that could affect demand uncertainty.

Based on the description, conditions, and constraints of the relevant service area or power market
provided in Section 8.1 of this RG, the applicant should provide the following information in the ER:

e historical levels of electricity demand, including:

- annual peak hourly demand and annual baseload demand

- adisaggregation of electricity demand by market sectors (e.g., residenti
and industrial), extending back for a period sufficient to illustrate an
anomalies that affect future projections of electricity demand;

ercial,
s or

e DSM or EE should be discussed
in the applicant’s demand forecast as a reduction from a eak demand, but any calculation of
future demand based upon an extrapolation of past demand‘ghould nof include a calculation of DSM/EE
reductions from that extrapolation. By constructio e d demand already includes consideration
of future DSM/EE and any reduction of demand fo would result in double counting. For the
purposes of a need-for-power analysis, the N fi ders reserve requirements to be a component
of electricity demand; therefore, theseghoulddibe in€luded and quantified by the applicant as part of
demand.

Table 8-1 provides a representa
peak hourly electricity demand
analysis is not necessaril’bo

at for displaying the changes in baseload and annual
ver the temporal scope of the analysis, noting that the
ifed to only these data points.
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Table 8-1. Demand Forecast Summary (MW(e))

20WW®  20WW  20XX®  20YY® 20YY 207279

Total Baseload Demand
Peak Hourly System Demand
MINUS: DSM® and EE®
Total Peak Demand

PLUS: Reserve Margin
Total System Demand

(a) 20WW denotes data years before submittal of the application ‘
(b) 20XX denotes the year of submittal of the application

(c) 20YY represents the intervening years in some useful increment

(d) 20ZZ indicates the year three years after commencement of full commercial operations
(e) DSM is Demand-Side Management

(f) EE is Energy Efficiency

8.3  Power Supply

The intent of the power-supply section is to fully disclose the cu
electricity (i.e., capacity), including an analysis of installed capacity, planné

provide any known or forecast factors that could a ainty, with an emphasis on their likelihood.
Examples include effects from current Feder: i gulations; pending Federal regulations on new
source review and greenhouse gas em"sio potential transition to alternative technologies. To
the extent the proposed project addressegiany @f these factors they should be discussed, quantified, and
aligned with the stated purpose and \

The applicant should i

e A comprehenSiye t of the existing supply of generating capacity in the service area or

power market pregicateéd o the description, conditions, and constraints provided in Section 8.1.
The existi \ generating capacity should be disaggregated by fuel type and by dispatch
(baseload@ia , peaking).
. K or anticipated power purchases or sales which would serve to affect the net supply of
@ T in the area of interest.

o “QUAll potential capacity additions, retirements, uprates, and fuel switches for the entire service area.

Recognizing not all planned capacity additions will be built and become operational, the applicant
should only include projects currently under construction and/or having an issued certification of need
from a utility oversight organization (e.g., a State utility commission) for the projected growth in
capacity.

Table 8-2 provides a representative format for displaying the supply of power in a service area or

power market over the temporal scope of the analysis, noting that the analysis is not necessarily bound or
limited to only these data points.
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Table 8-2. Supply Resources Summary (MW(e))

20WW®  20WW  20XX®  20YY® 20YY 20Z7®

Baseload Resources
MINUS: Retirements
PLUS: Additions

Total Baseload Capacity
Installed System Capacity
MINUS: Retirements
PLUS: Additions

Total Installed Capacity

Net Transactions (exported and
imported power)
Total System Supply

(a) 20WW indicates data years before the submittal of the application

(b) 20XX denotes the year of submittal of the application

(¢) 20YY represents the intervening years in some useful increment

(d) 20ZZ indicates the year three years after commencement of full com perations

8.4  Summary of the Need-for-Power Analysis and Conclus

This section of the ER should provide a summa or-power analysis for the proposed
project and disclose the applicant’s conclusions in acg@ida i purpose and need definition in
Chapter 1 of the ER. The findings summarized in tk i ould be fully substantiated by data and
discussion presented in the preceding sections. Thi ould result in a final determination of

analytical year, as defined in Section 0.

%a tion of the need-for-power assessment in the ER, the
f a€ceptable analyses that applicants may use to make a

positive determination of need. e of'the approaches listed below is sufficient to demonstrate need

for power, but the applicant s the basis for a positive determination of need as well as the
results of the analyses‘Qutli i ctions 8.2 and 8.3.

To provide further insight i
following descriptions delineate

e Certificati e emonstrating that the proposed action has obtained formal certification
from a uti th@rity stating the public need for the proposed project is the most direct method
ford need for power. Because such a certification is made by the State agency

horized to make such a determination, it is presumed to meet the four acceptability criteria
ibeddn this chapter. Therefore, where such regulations are in place and a certificate has been
sued, further justification is not necessary. However, the applicant should include descriptions

f the power market, power demand forecast, and power supply forecast, as discussed in the

eding sections. The applicant should cite the certification in the conclusions section as the

basis for a positive determination of need.

e Peak Demand Assessment. For the relevant market area, future total system demand for
electricity (including reserve requirements) should be compared to future total system supply,
based on items provided in Tables 8-1 and 8-2. A positive determination of peak demand can be
demonstrated when the projected peak hourly demand for electricity is greater than the projected
capacity in the market area by an amount that is greater than (or reasonably close to) the planned
capacity of the proposed project in the analytical year. If the entire capacity of the proposed
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project cannot be accounted for in the relevant service area, the remainder may be accounted for
by demonstrating the remaining capacity of the proposed project can be sold to areas outside the
applicant’s relevant service area.

Baseload Demonstration. A positive determination of baseload need can be demonstrated when
the projected baseload demand for electricity is greater than the projected baseload capacity by an
amount that is greater than (or reasonably close to) the planned capacity of the proposed project.
The applicant should include a table similar to Table 8-3 that demonstrates the need for baseload
capacity greater than (or reasonably close to) the capacity of the proposed project i nalytical
year.

Market-Based Evaluation. A positive need-for-power determination need not d a deficit
in the supply of electricity in the analytical year. Rather an applicant can de
power even in a marketplace that has a surplus of electricity. The applica

1. Perform a market-based or auction analysis describing how thesappli price and bid
their electricity to ensure the proposed project will particip

consistent with baseload capacity factors. This approach®

- describe the auction or other mechanism by which the ISO/RE
supply power into the market, and

D selects generators to

- provide an analysis illustrating how the préjec sibly compete in the hourly market
at a lower price than competitors, ensuri e proposed project’s continuous access to
the electricity market.

Table 8-3. Demand an ecast Summary (MW(e))

W 20XX®  20YY©® 20YY 20ZZ©@

DEMAND

Peak System Demand
MINUS: DSM and EE
Total Peak Demand
Plus Reserve Margin
Total System Demand

SUPPLY
Install stem Capacity
US? jfrcments

: Additions
Total Installed Capacity

Net Transactions

Total System Supply

Surplus (Deficit) Without the Proposed Project
Project Capacity

Surplus (Deficit) With the Proposed Project
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20WW®  20WW  20XX®  20YY® 20YY 20ZZ@

(a) 20WW denotes data years before submittal of the application

(b) 20XX denotes the year of submittal of the application

(c) 20YY represents the intervening years in some useful increment

(d) 20ZZ indicates the year three years after commencement of full commercial operations.

2. Provide evidence that the proposed unit(s) intend to enter into an agreement with the
ISO/RTO that in exchange for the guarantee of always being able to sell their electricity, the
applicant will agree to take whatever price the ISO/RTO establishes as the hourly, market
price. This approach should include:

- adescription of the existing market area;

- adetailed description of the auction or mechanism by which generatQts cted to
supply power into the market; and

- documentary evidence of the agreement between the

(1) why the applicant employed a different approach and (2) how the applicant’s preferred methodology
meets the NRC’s four acceptance criteria for a need-for-pow.

>
N
N

Q\
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Chapter 9

9.0  Environmental Impacts of Alternatives

The ER should include a discussion of alternatives to the proposed action that is sufficiently
complete to aid the NRC staff in (1) discussing alternatives to the proposed action in the EIS (NEPA
Section 102(2)(C)(iii) (42 U.S.C. 4321, 10 CFR 51.45(b)(3)), and (2) developing and describing
appropriate alternatives to recommended courses of action in any proposal which involves ungesolved
conflicts concerning alternative uses of available resources (NEPA Section 102(2)(E) [42
To the extent practicable, the environmental impacts of the proposal and the alternatives s
presented in comparative form (10 CFR 51.45(b)(3)).

A key aspect of the alternatives analysis is that the alternatives presented in the
capable of meeting the purpose and need of the proposed project. For large hght ter-
the purpose and need has typically 1nvolved generating electrlclty for theg

(e) of baseload
penerate approximately

A given project will have its own unique purpose a
very different statements of the purpose and need; howevef, any
meet the purpose and need. For example, an applicant co ropose
ativ

roject to demonstrate a new
hat meet the purpose and need.

Another key aspect of this analysis is matives presented in the ER should be
reasonable as defined by the CEQ (46 FR .338). In other words, there should be a reasonable
expectation that the alternative could be j ented” For example, if a proposed plant requires 60

million gallons per day (Mgd) of cooli teryhen an alternative site for which no such source exists or

Except as descrilged i ix A, the ER should include information on four categories of
alternatives: the no-acti n ive, energy alternatives, site alternatives, and system alternatives.

Specific information to 'n ER is covered in the following subsections.
9.1 No-Actio
uss alternatives in the ER should include the no-action alternative under which the
req ensS§or permit is not granted by the NRC. The ER should describe under the no-action
al e impacts of not implementing the proposed action. Guidance from the CEQ states, “Where

13

no action” by the agency would result in predictable actions by others, this consequence of
the “no=aetion” alternative should be included in the analysis” (46 FR 18026 [Ref. 38]). For example, if
the proposed nuclear plant would be used to meet a demonstrated need for power, then not building the
plant would lead to a failure to meet that need for power. The staff expects that regulatory authorities
(typically a State public service commission, or equivalent, in conjunction with any regional transmission
operator and electrical reliability council) would take action to meet the need for power before the grid
became unreliable. Because of this, the ER should discuss what other steps might be taken to address the
need for power, and the associated environmental impacts. For example, if the likely result of the no-
action alternative would be that one of the other energy alternatives would be built and operated to meet
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the need for power, then the ER should include that information and may refer to the discussion of that
energy alternative for the associated environmental impacts.

9.2  Energy Alternatives

The first step in the discussion of energy alternatives should be to evaluate and ide

project and eliminate from detailed discussion energy sources that cannot meet the p
example, if a part of the purpose and need is to provide baseload generating capaci
that cannot provide baseload!® generating capacity would be eliminated from detailed s

step should be to evaluate in more detail the impacts of the energy sourcgs eet the purpose and
rce®that can meet the

Mitigation Alternatives White Paper” (Ref. 111) may be a useful ormation regarding
alternative energy sources.

The discussion of alternatives in the ER should i gy alternatives that could be used
to meet the need for power.”” Energy alternatives can be diVided into fWwo categories; those that do not
require new generating capacity (e.g., energy consefvat ang those that do require new generating
capacity (e.g., a natural gas-fired plant).

For alternatives that do not reguire
go beyond any already considered in th
example, the need-for-power analysj
energy-efficiency and conservatio
programs have already been co d in the need-for-power analysis, they do not represent an
alternative to the propos&
possibility of implem&titin al measures (beyond those already planned) that could obviate the
need for the proposed nuelear er plant. These measures may include importing more power from
beyond the ROI, a rgy-efficiency, conservation, and DSM programs (Ref. 112),' re-
activating plants t een retired, or extending the lives of plants that are currently assumed to retire
in the need-forepo analysis. The analysis of these alternatives should consider if these alternatives are

all

Q

i an they meet the purpose and need of the project after considering technical and

s). If the alternative cannot meet the purpose and need for the project then it should
be @ d from further consideration. If the alternative can meet the purpose and need then it should
d for comparison to the proposed project.

The discussion of alternatives that would require new generation facilities should include
renewable and nonrenewable sources and at least one combination of sources. Examples of renewable
sources are wind, geothermal, hydroelectric, hydrokinetic (e.g., wave and tidal), biomass (e.g., wood

“Baseload" refers to an electricity generating unit that can (1) operate with a capacity factor of at least 80 percent,
(2) has a high generating capacity, and (3) has a low cost of electricity production.

20 As discussed in Appendix A, an applicant for an early site permit is not required to address energy alternatives
(10 CFR 51.50(b)(2)). However, the applicant can choose to address energy alternatives in such an application.

21 Energy efficiency, conservation, and demand-side management programs need not be considered by the applicant if the

application is for a merchant plant — a plant with no specific service territory. However, if one or more other companies
are implementing such programs in the ROI, the ER should include consideration of the effect of those programs on the
amount of power needed.
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residues), municipal solid waste, energy crops, and solar. Examples of nonrenewable sources are coal,
natural gas, and petroleum fuels. A combination of alternatives is one that includes a mix of sources that
are available in that region. The decision regarding the mix of sources in the combination should be based
on consideration of maximizing the renewable portion of the combination and minimizing the
environmental impacts to create a competitive alternative. However, the combination must still be capable
of meeting the purpose and need for the project. The analysis of alternative energy sources should

consider the availability of the source in the ROI, the extent to which the source is alread the
region, and projections in the growth of the source in the region. Projections may be avail T
organizations such as power companies, public service commissions, Federal agencies, an By ers

Reasonable energy alternatives are those that can meet the purpose and need ject. So,
for example, if the purpose and need includes providing baseload generating ca
reasonable alternative must also be capable of providing baseload generati a potential
alternative has a capacity factor significantly lower than that of the prg j g., wind and

solar), consider whether the alternative could be feasible if a form of'e e or backup power is
included. However, the feasibility and environmental impacts of energys

have to be included in the evaluation of the alternative.

uld evaluate the environmental
osed action. In general, applicants

Once reasonable alternatives have been identified, t
impacts of those alternatives for comparison to the impacts of t
should assume siting of alternative energy facilities at the osed p
would not be suitable for the particular alternative. ives that require a cooling system, the ER
should assume a cooling system similar to that evaluya e proposed project.

ernative should be compared to the impacts of
should indicate whether any of the alternatives is
If none of the alternatives are environmentally

ny of the alternatives are found to be environmentally
ether such alternatives are obviously superior to the proposed

The environmental impacts ofaeac
the proposed action. Based on that co

environmentally preferable to the propos
preferable, then no further action isfie
preferable, then the ER should i
action by considering otligr f:
regulatory issues). A
greenhouse gas emissio

9.3 Site-Selec

sho scribe the process used by the applicant to identify possible sites for the new
t andito select the proposed site. The basic steps that should be described in the site-selection
hown'h Figure 9-1.

2 A baseload power plant is designed to operate continuously to supply all or part of the system’s minimum load

(DOE/EIA’s “Electric Power Industry Terms and Definitions,” [Ref. 113]). Baseload power plants typically have
annual load capacity factors that exceed 75 percent, but usually operate 90 to 98 percent of the time (“How to Compare
Power Generation Choices” in Renewable Energy World North America [Ref. 114]).
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Identify Region of Interest

L

Screen to Candidate Areas

L

Identify Potential Sites

l

Screen to Candidate Sites

/ \

Compare
Select Proposed Site | | Alternative Sites

Figure 9-1. Site-Sele SS
The ER should include the following informati
e A description of the ROI, candidate areas, po ites, and candidate sites. If any potential or

candidate sites have been designate ental agency as an acceptable site for a new
nuclear power plant, this infoffnati e included in the ER.

e Selection procedures for th
proposed site.

e The basis for stﬁ) ish graphical scope of the ROL.

e Factors considercdiat eagh level of the selection process, parameters by which these factors were
measured i , and criteria used to define levels of acceptability (e.g., numerical limits
or decigio ddrds).

e For each alternative site, reconnaissance-level information should be included in the ER for the
same impact categories used for the proposed site (see Chapters 4 and 5).

odelogies used in the potential and candidate site screening process, including (when used)
ors sueh as (1) importance factors, (2) preference functions, (3) utility functions,

weighting factors, (5) ranking scales, (6) scoring schemes, (7) rating systems, and
sensitivity analyses.

While the ER summarizes the process used to select the proposed site, the NRC staff will need to
know the details of the process, which is typically described in a more detailed site-selection report
prepared by or for the applicant. If such a report was prepared, it should be provided to the NRC staff at
the time the application is submitted to inform the staff’s review.
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The site-selection process should follow a logical path from the definition of the ROI to the
identification of candidate areas, potential sites, and candidate sites, to the selection of the proposed site.
The ROI is the geographic area considered in searching for potential and candidate sites. The geographic
area of the ROI need not be contiguous, but if it is not, a logical basis for nonadjacent areas should be
provided. “Candidate Areas” are one or more areas within the ROI that remain after unsuitable areas
(e.g., unsuitable because of high population, lack of water, fault lines, or distance to transmission lines)
have been removed. “Potential Sites” are those sites within the candidate areas that have been identified
for preliminary assessment in establishing candidate sites. “Candidate sites” are those potential sites
within the ROI and that are considered in the comparative evaluation of sites to be among t
can reasonably be found for the siting of a nuclear power plant. The candidate sites inclu
site and the alternative sites. The “proposed site” is the candidate site submitted to the NR
applicant as the proposed location for a nuclear power plant. “Alternative sites” are those
that are compared to the proposed site to determine if there is an obviously superior ajf¢
general, the identification of three to five alternative sites in addition to the propo
as adequate. Each of the steps in the process is discussed in more detail below.

9.3.1 The Region of Interest

plant would not have a service area, the applicant should define a figasonable ROI and provide a
justification. The ROI should be more extensive if the dive vironmental conditions captured by
the ROI would be substantially improved or if candidate i

(including the site criteria in 10 CFR Part 100, “Reacter, Sitg:Criteria’’ [Ref. 115]), and added geographic

areas likely would not increase project costs substagtia h&ER should describe how the ROI was
selected, the extent of and basis for restrictions to t ause of siting constraints, and the extent to
which the ROI is constrained based on the m, a rs to be supplied by the proposed plant.

4

9.3.2 Candidate Areas

e lack ofex astructure (e.g., roads and railroads)

. suitable cooling-water source
ance to transmission lines, substations, or load centers
. itable topographic features
e potential to impact valuable agricultural, residential, or industrial areas
e potential to impact dedicated land use areas (e.g., parks, historic sites, and wilderness areas)

o conflicts with land use planning programs or other restrictions established by State, county, or
local governments.
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The applicant’s process to identify candidate areas should consider these and other reasonable
attributes to identify areas potentially unsuitable for siting a new nuclear power plant. The ER should
present the determining characteristics of the identified areas and need not present other characteristics.
For example, if an area has no suitable cooling-water source, then the area would be considered
unsuitable and the other factors listed above need not be considered. The areas in the ROI ain
after unsuitable areas are eliminated are the candidate areas.

9.3.3 Potential Sites

Once the candidate areas have been identified, the ER should describe hog#pote sttes within
those areas were identified. In selecting potential sites, applicants should use a 18gical pragess that treats
argiamong the best
ection process that

technical basis. The process used to identify potential sites should typica
those used in the process of identifying candidate areas. Howeverlin general¥his step in the process
involves a somewhat more detailed look at those criteria. In in many cases, the applicant can use
the inverse of the attributes listed above, looking for positi an negative attributes. So, for
example, the applicant may identify locations in the candidate areas thiat have ample water, are close to
transmission facilities and load centers, have infrast € lace, et¢. However, negative attributes at a
specific location (e.g., seismicity or threatened andfend, ed’species), may also be used to de-select
some sites.

should take account of information
(e.g., existing studies and State
potential sites; however, no o
(e.g., land that is part of a’ Nati

The goal of this in'the process is not to identify every potential site in the candidate areas.
Depending on the he‘gandidate areas, trying to identify all possible sites would yield an
unworkable numb ossible locations. Instead, the ER should demonstrate that the applicant used a

logical proc at easonably be expected to produce a list of the best potential sites in the

cand

9.3. andidate Sites

didate sites are those potential sites that are within the ROI and are considered in the
comparative evaluation of sites to be among the best that can reasonably be found for the siting of a new
nuclear power plant. The applicant’s review of candidate sites should be directed toward the identification
of sites suitable for the size and type of nuclear power plant being proposed. The candidate sites include

2 “Reconnaissance-level information” is defined in RG 4.7 (Ref. 11) as information that is obtainable from published

reports, public records, public and private agencies, and individuals knowledgeable about the locality of a potential site.
Although in some cases the applicants may have conducted on-the-spot investigations, it is assumed here that these
investigations would be limited to reconnaissance-type surveys at this stage in the site selection process.
Reconnaissance should include more than just a literature search for issues that are critical to the evaluation of sites. So,
for example, reconnaissance should include contact with the water-management agency about water availability in
most cases, as discussed in RG 4.7. The amount and quality of information must be sufficient based on the expert
judgment of the reviewer to make the required determination for which the information is needed.
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the proposed site and the alternative sites. The ER should demonstrate that the applicant’s site-selection
methodology resulted in the identification of candidate sites that are potentially licensable by the NRC,
and among the best that can reasonably be found in the ROI. At least four candidate sites should be
identified in the ER.

To be a candidate site, the following minimum criteria should be satisfied:

e Consumptive use of water should not cause significant adverse effects on other users.

e The proposed action should not appreciably reduce the likelihood of survival or ré€o of
Federal, State, or American Indian Tribal listed threatened, endangered, or candidate spe

result in the destruction or adverse modification of critical habitat.

e There should not be any potential significant impacts on essential fish habi derally
protected aquatic habitats or to known spawning grounds or nursery areds of p ons of
important aquatic species on Federal, State, or American India is

deral, State, regional,
pact efforts to meet

e Discharges of effluents into waterways should be in accordan
local, and American Indian Tribal regulations and should not ad
water-quality objectives.

e There should be no preemption of, or adverse imp
environmental, recreational, or other special pu

d specially designated for

e There should not be destabilizing impacts gn te iaPand aquatic ecosystems, including
wetlands that are unique to the resource ar

9.3.5 Proposed and Altern

The proposed sif®is ¢
new nuclear power plagg, A sites are those candidate sites that are compared to the proposed site
to determine if there is anignvir@amentally preferable site.

The ER s ide a sufficient description of the alternative sites to allow for an evaluation
of the environmen ts of building and operating the proposed project at each site. A figure
showix e proposed plant on each alternative site with the footprint and the environmental interfaces
su ng-water intakes and discharges should be included.

L he evaluation and comparison of the proposed and alternative sites should be performed for each
resource agga for which an assessment was performed for the proposed site, should consider cumulative
impacts and be presented in tabular form. The potential impacts of climate change should be considered
under cumulative impacts for alternative sites.

The evaluation of the cumulative impacts at the alternative sites should be similar to that for the
proposed site, except that reconnaissance-level information is used for the alternative sites. If, however,
the initial review appears to indicate that an alternative site is environmentally preferable to, or even
obviously superior to, the proposed site, then additional reconnaissance-level information can be gathered
to further assess whether the alternative site is obviously superior.
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An applicant can propose to build a new nuclear power plant at a site that was not selected on the
basis of a systematic site-selection process (e.g., at the site of an existing nuclear power plant or a site
identified by the State). In such a case, the applicant can simply choose the site it is proposing. However,
the applicant should still follow the process shown in Figure 9-1 for the selection of alternative sites. The
site comparison should be performed in such a case by comparing each of the alternative sites to the
proposed site.>*

In general, the applicant should consider the same plant design (e.g., cooling syst and
transmission-line voltage) at all of the alternative sites. However, changes to the design m
considered on a site-specific basis if the proposed design could not be used at the alternagine sites The
applicant’s review should also take account of the reactor site criteria in 10 CFR Part@00 4.7
(Ref. 11).

be
the determination.
are sufficiently less than

The applicant should state in the ER whether any of the alternati

environmentally preferable site, the applicant should indicate wh
proposed site. See, for example, New England Coalition on Nucle

er it is obviously superior to the
Pollution v. NRC, 582 F.2d 87, (1st
preferable site considers only
environmental impacts, the determination whether a site
institutional constraints.

(1) modifying the plant design, (2) additio
surveys, (4) the ongoing cost of establis

already has such a plan in place), (5
delay associated with changing si
objections of regulatory agenci

taining the alternative site, and (6) the cost of any
tional constraints could include items such as (1) known
ability issues at the alternative site, (3) lack of franchise
34) the need to restructure existing financial and business

of obtaining the alternative site. The Commission discussed the
standards for conducting nefit analysis related to alternatives in the following cases: Consumers
Power Co. (Midla 1 and 2), ALAB-458, 7 NRC 155 (1978) (Ref. 117), Public Service
Company of Ni shire et al. (Seabrook Station Units 1 and 2), ALAB-471, 7 NRC 477 (1978)
(Ref. 118).

appligant were to determine that an alternative site was obviously superior to the proposed
e NRC staff expects that the applicant would modify its choice of the site. If the applicant

s that an environmentally preferable site is not obviously superior to the proposed site, then the
xplain in detail the bases for that conclusion.

If the proposed action requires an individual permit from the USACE, then USACE will perform
its own analysis to determine whether the proposed site is the least environmentally damaging practicable
alternative (LEDPA) using criteria in 40 CFR, Part 230, Section 404(b)(1), “Guidelines for Specification
of Disposal Sites for Dredged or Fill Material” (Ref. 119). While the USACE evaluation of the LEDPA

2 This approach still involves the applicant identifying alternative sites that are among the best that can be identified in

the ROI, and comparing those alternative sites to the proposed site to determine if any is obviously superior. As such,
the final result of this approach is the same as the determination between the proposed and alternative sites.
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site and the NRC staff’s evaluation as to whether there is an obviously superior alternative site considers
similar factors, there are some differences in the focuses of the two evaluations. Regardless, experience
has shown that early coordination with the USACE on issues related to siting and LEDPA will reduce the
likelihood of significant problems and delays during the review. In addition, because the NRC staff and
USACE staff will both review the information in the applications to the NRC (the ER) and the USACE,
the applicant should ensure that the information provided in these documents is consistent.

The impacts described in Chapter 6 of the ER (e.g., nuclear fuel cycle, decommissioning), would
not vary significantly from one site to another. Typically, all of the alternative sites and the i
are in low-population areas, and the review team assumes the same reactor plant design i
each of the sites. Therefore, the same fuel cycle technology, transportation methods, and
decommissioning methods would be used. Because of this, these impacts would not dif
the sites and would not be useful in the determination of whether an alternative site i
preferable to the proposed site. For this reason, these impacts are not discussed in
alternative sites.

with all applicable Federal, State, and local requirements.
discharged in compliance with the provisions of an appli
nonradioactive, nonhazardous municipal solid waste
relatively small percentage of the total solid waste gene
of the alternative sites.

hin the geographic area of interest of any

The following sections descrilge theygpeci source area information that should be provided for
each alternative site.

Cumulative Impacts
The applicant shi®uld escription of any past, present, and reasonably foreseeable future

actions in the general @iea ounding the alternative sites that would affect the same resources impacted
by the proposed units as‘was ared for the preferred site (Section 7.0 of this RG). The applicant should
use the same appro establish the resource impact area for each resource area as described in

Table 7-1.

Land &
characterization and discussion of possible land use impacts should follow the same guidance

used apters 2, 4, 5, and 7 of this RG, using reconnaissance-level information.
Hydrology

A reconnaissance-level discussion of surface-water and groundwater features, and availability
should be made using available water-management-agency information, aerial photographs, maps, and
GIS layers, if available. The characterization and discussion of possible effects to surface-water and
groundwater should follow the same guidance used in Chapters 2, 4, 5, and 7 of this RG, using
reconnaissance-level information.
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Terrestrial Ecology

A reconnaissance-level baseline characterization of terrestrial resources on alternative sites can be
expected to rely heavily on aerial photographs, maps, and GIS layers published by Federal and State
natural resource management agencies. The characterization and discussion of possible impacts should
follow the same guidance used in Chapters 2, 4, 5, and 7 of this RG, using reconnaissance-level
information. Adequate information on the possible occurrence of important species and habitats can be
obtained from discussions with, or online databases maintained by, the FWS, and State natural heritage
programs.

Aquatic Ecology

A reconnaissance-level baseline characterization of aquatic resources on altergative:s an be
expected to rely heavily on aerial photographs, maps, and GIS layers published by ke &l State
natural resource management agencies. The characterization and discussion of npacts should
follow the same guidance used in Chapters 2, 4, 5, and 7 of this RG, usin -
information. Adequate information on the possible occurrence of imp habitats can be
obtained from discussions with, or online databases maintained by, the S, and State natural

heritage programs. Guidance on sources and use of aquatic reconnaissane
alternative sites is found in RG 4.24 (Ref. 13).

Socioeconomics

For the alternative sites, an applicant should addresgithe same §ocioeconomic issues that were

addressed for the proposed site. Demographic data alternative site should be provided by the
applicant at the same level of detail as that present ters 2, 4, 5, and 7 of this RG, including any
maps and summary tables. The characterizati d ion of other impact areas should be performed

using reconnaissance-level informati(‘

Environmental Justice

N

For the alternative site

same level of detail as t
summary tables. T
reconnaissance-le
d

Histori tura ources

licants’should provide reconnaissance-level information on historic and cultural resources for
each e alternative sites being considered. There is a difference between reconnaissance-level

informati®n and reconnaissance activities. The applicant should gather information on known historic and
cultural resources at the alternative sites, and within the vicinity through a comprehensive literature
review. Survey and site information (e.g., historic and cultural resources that are listed on or eligible for
the NRHP) should be obtained through the SHPO, as well as local historical societies within the vicinity
of the alternative site locations, and GIS tools (e.g., NEPAssist [Ref. 109]).

Because detailed cultural resource field investigations are not generally performed on alternative

sites, there is uncertainty about the direct or indirect effects on historic and cultural resources that may or
may not be located at or in the vicinity of the alternative site. The applicant should, when determining
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impacts, base them on known resources and the probability of the area containing resources. For example,
if an adjacent area has been surveyed and resources have been found or in the opinion of the qualified
professional there are likely to be resources located on the site, then that information should be considered
in determining the impact level. The characterization and discussion of possible impacts should follow the
same guidance used in Chapters 2, 4, 5, and 7 of this RG, using reconnaissance-level information with the
understanding that the NRC does not perform NHPA consultation for alternative sites.

Air Quality

Applicants should provide reconnaissance-level information related to air quality for egion
around each alternative site. For criteria pollutants, this is the local/regional area and is ge ly
county in which the alternative site is located. The characterization and discussion of possibl ac

should follow the same guidance used in Chapters 2, 4, 5, and 7 of this RG, using recghnaisgsanceslevel
information.

Nonradiological Health

Applicants should provide reconnaissance-level information f¢
alternative site. The characterization and discussion of possible impacts
used in Chapters 2, 4, 5, and 7 of this RG, using reconnaissance-lgvel info

Radiological Health

Applicants should provide reconnaissance-lev
alternative site. The characterization and discussio
used in Chapters 2, 4, 5, and 7 of this RG, using re

impacts should follow the same guidance
e-level information.

Postulated Accidents 7S

The applicant should evaluatg the aets of postulated accidents at alternative sites using a
qualitative analysis to characterize cusgypossible impacts as in Chapters 5 and 7 of this RG.

9.4  System Alternatiyes

The ER shoul ude ation on system design alternatives for the heat-dissipation and
circulating-water sy, . cific information to include in the ER is covered in the following
subsections.

94.1 Dis on

applicant should discuss alternatives to the proposed heat-dissipation system at the proposed
atives that should be considered include once-through cooling, mechanical draft wet cooling
towers, ral draft cooling towers (including fan assisted towers), wet/dry cooling towers, dry cooling
towers, cooling ponds, and spray ponds. The applicant should assess, and document in the ER, whether
each alternative (1) is feasible and practical given conditions at the proposed site, and (2) could meet the
requirements of Section 316 of the Federal Water Pollution Control Act and associated Federal and State
implementing regulations. For alternatives which satisfy those two criteria, information should be
included in the ER that compares the environmental impacts of the proposed heat-dissipation system with
the alternative system(s). If an alternative system is found to be environmentally preferable to the
proposed system, comparative information on the estimated capital and operating cost of the proposed
system vs. the estimated capital and operating cost of the environmentally preferable system should be
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included in the ER. The applicant should state the basis for choosing the proposed system over the
environmentally preferable system.

9.4.2 Circulating-Water System Alternatives

The applicant should discuss alternatives to the proposed circulating-water system at the proposed
site. The evaluation should address alternatives for the intake, discharge, and water-supply portions of the
system. Applicants should assess and document in the ER whether each alternative (1) is feasible and
practical given conditions at the proposed site, and (2) could meet the requirements of Section,3 16 of the
Federal Water Pollution Control Act and associated Federal and State implementing regul@tio
alternatives which satisfy those two criteria, information should be included in the ER tha
environmental impacts of the proposed system with the alternative system(s). If an alternativ

found to be environmentally preferable to the proposed system, comparative informati e estimated
capital and operating cost of the proposed system vs. the estimated capital and op the
environmentally preferable system should be included in the ER. The applicant ghould e basis for

choosing the proposed system over the environmentally preferable syst
9.4.3 Other System Alternatives

In unusual circumstances, an applicant may find that congideration ternative designs for other
systems (e.g., the cooling system specific to the service water systein) may be warranted. This situation
could arise if a system other than the cooling-water system in condensers (already addressed
above) (1) would have unavoidable environmental impa ction (as defined in 10 CFR 51.4)
or operations that are greater than SMALL; and (2) t tive system design would possibly
reduce those impacts to a lower significance level.
compare appropriate alternatives to determine if a mentally preferable to the proposed
system. This portion of the guidance should e significant environmental impacts are
caused by the project as a whole, as ogposegito a ete system.

¢

N\

Q\
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Chapter 10

10.0 Conclusions
10.1 Impacts of the Proposed Actions

The applicant should summarize and reference the impacts of the proposed action from Chapters
4,5,and 7.

10.2 Unavoidable Adverse Environmental Effects

impacts are those impacts of the NRC action and the USACE action (if it is a coo
cannot be avoided in the use of the site and associated offsite facilities. The app

e'adyverse impacts left
after mitigation. One table should list the unavoidable adverse impact ing,and the other

should list the unavoidable adverse impacts from operation.

10.3 Relationship between Local Short-Term Use of the Enyironmen
Productivity

d Long-Term

As required by 10 CFR 51.45(b)(4), an ER shall discuss * elationship between local and
short-term uses of man’s environment and the maintepance'@nd enhangement of long-term productivity.”
The short-term uses of the human environment by the se@project can be summarized in terms of the
unavoidable adverse environmental impacts of building operation and the irreversible and
irretrievable commitment of resources. The t'sh
the project (typically, the production e eleétficity)‘dgainst the long-term uses of the site (agriculture or

other productive uses of the site). \

10.4 Irreversible and Irretrie tments of Resources
commitments of reso
The term “irreversible ¢

irreparably change e building and/or operation activities authorized by the NRC or USACE (if a
cooperating agen it and licensing decisions, where the environmental resources could not be

restored at sopie la o the resource’s state before the relevant activities. The term “irretrievable
commutifignts ofiresources” refers to materials that would be used for or consumed by the new units in
su hat could not, by practical means, be recycled or restored for other uses. The applicant
sho ss the irreversible and irretrievable commitment of resources for each resource area in

Chapters .4, 5 and 6. The applicant should indicate if there is no irreversible or irretrievable commitment
for a particular resource area.

10.5 Alternatives to the Proposed Action
As specified by 10 CFR 51.45(b)(3), an ER shall discuss “Alternatives to the proposed action.”

The applicant should summarize and reference the Chapter 9 analysis of the alternatives to the proposed
action.
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10.6 Benefits and Costs

As required in 10 CFR 51.45(c), the ER should include information on the estimated benefits and
costs associated with the applicant’s proposed project. The NRC staff will review this information and use
it, as deemed appropriate, in the NRC staff’s balancing of the costs (including environmental costs)
against the anticipated benefits of the proposed action. To the extent possible, the estimated benefits and
costs should be quantified. For all qualified and quantified benefit and cost categories, the applicant
should provide a discussion commensurate with the importance of the category to the application process.

The applicant should provide separate tabular summarization of the benefits and the ¢ of the
proposed action. This information will be gleaned from building and operations 1mpacts (1:e4 Chapters. 4,
5, and 7), the analysis of need for power (i.e., Chapter 8), and the alternatives analysis (i ter 9).
Beneﬁts and costs should be quantified to the extent practicable and presented using for the
domain of the resource being quantified (e.g., dollars, acres, and kilowatt-hours [

u

10.6.1 Benefits

The ER should include information on the estimated benefits‘@fithe propgsed project in
accordance with the project’s stated purpose and need (i.e., Chapter 1). Bénefits

limited to the following:
e net electrical generating benefits of the proposed p
o fuel diversity in the generation fleet E

e State or public utility commission GHG e Is and how the project contributes to the

goal
e energy independence and natlon\

e price stabilization and re

e demonstration offtech i apabilities

e compliance with*éayvi ental regulations and the reduction of air pollution (e.g., criteria,
hazardous issions)

c of@ther commercial products (e.g., steam)

e any nonmonetary benefits (e.g., new recreational facilities and improved road conditions).
10.6.2  Costs

The ER should include information on the estimated internal and external costs of building- and
operations-related activities. The negative environmental impacts described in the ER may be expressed
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as external or societal costs and should be quantified in the units appropriate to the resource domain
estimating the impact.

Financial costs help the public evaluate the financial benefits of the proposed project in light of its
costs. The applicant should provide the same level of cost information to the NRC as would typically be
provided to other regulators (e.g., utility commissions). At a minimum, the following internal financial
cost information should be provided:

e Overnight capital cost of the proposed action, including the following:

- all building activities at the site and offsite areas

- acquisition and placement of all plant structures and components

- installation of transmission lines, pipelines, access routes, rail SQ r utility

corridors.
¢ Financing and other costs, including the following:

- expected financing costs including provisions forghe allo for funds used during

building

- other costs the applicant will be required4@ disc other regulators to provide a

complete picture of the financial cost of the project.
e Operations costs, including the followin,
- fuel costs rS

- plant operations and anep costs including maintenance and outage costs

ommissioning costs

licant will be required to disclose to other regulators to provide a
¢ of the financial cost of the project.

10.6.3

y component of the applicant’s ER will be comparison of benefits and costs for the proposed
actio ¢ applicant should clearly enumerate and explain how the benefits of the proposed action
e expected internal and external costs.
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Chapter 11

11.0 Reference Guidance

The applicant should provide a bibliography of sources used in preparation of the ER. References
should be cited and listed at the end of the chapter to which they refer. The applicant should have all
reference material used in the ER available for the NRC staff’s review.

QK

N\
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D. IMPLEMENTATION

The methods described in this RG will be used in reviewing applications for CPs, OLs, ESPs,
COLs, and LWAs, which include information under 10 CFR 51.45, 51.49, 51.50, 51.51, and 51.52, with
respect to compliance with applicable regulations governing the environmental review of new nuclear
power plants, unless the applicant proposes an acceptable alternative method for complying with those
regulations. Backfitting, issue finality, and forward-fitting considerations do not apply to the NRC’s use

of this RG to support these NRC reviews.

N
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APPENDIX A

Part 50 and Part 52 Licenses and Authorizations

The information provided in Section C of this Regulatory Guide (RG) is for environmental
reports (ERs) for combined license (COL) applications that do not reference an early site permit (ESP).
This appendix provides information for the development of ERs for other authorizations and licenses that
can be granted by the U.S. Nuclear Regulatory Commission (NRC) under Title 10 of the
Regulations (10 CFR) Part 50 (Ref. A1), and Part 52 (Ref. A2).

A.1  Early Site Permits

Before the ESP process was promulgated in 1989, the licensing process uire
expenditures of tlme and money by apphcants well before key srce speci ) ental; safety and
e issues well in
formation to be
included in ERs for an ESP application are set forth in 10 CFR 51.45 and 8. (Ref. A3).

An ESP application requires a determination by the NRC
construction and operation of one or more nuclear reactors. otian authorization to construct and / or
operate the nuclear reactor referenced in the ESP applicati case of a plant parameter envelope

(PPE) design, a reactor that fits inside the bounding chara isti e PPE. A PPE is a set of plant-
design parameter values that an ESP applicant expegfs™ esign characteristics of a reactor or
reactors that might be constructed at a given site. Therg ¢ PPE serves as a surrogate for reactor

design information that is not available or for egign that is not final. Use of this approach

allows an ESP applicant to defer the dgcisi reactor design to build to the COL stage. An
applicant may use a PPE to support de ion of*compliance with 10 CFR 52.17. The combination of
site characteristics and PPE values wi he ESP bases that will be the focus for comparison in
the event a COL application is sub site. At the COL stage, the applicant would determine if
the design-specific vendor info e selected reactor design fits within the PPE values and, if
not, would appropriatelydd vironmental impacts in the COL application

Nuclear Energ
Developing a Plant Pasa
development and

I) publication NEI 10-01, Revision 1, “Industry Guideline for

elope in Support of an Early Site Permit” (Ref. A4.), describes the
application from the industry’s perspective, including the development of
actor designs. The PPE in NEI 10-01 is an example of the parameters needed

a PPE to boungdgin
for a PP all parameters apply to all designs and additional parameters may be needed
depg @ actor designs that the PPE is bounding.

n applicant for an ESP should review previous applications along with associated requests for
abinformation to gain an understanding of the level of detail needed to receive an ESP. However,
an applicant should only include in its ER information that is needed to analyze the environmental
impacts for its project. The applicant should also review NUREG-1555 (Ref. AS) and this RG for
guidance regarding the level of detail expected in the application. In addition, the applicant can discuss
with the NRC any questions regarding level of detail during pre-application interactions. For example, if a
PPE is used for an ESP review, the applicant should address the assumptions for the reactor designs being
evaluated and whether the designs are within the bounds of the Advanced Nuclear Reactor Generic
Environmental Impact Statement (ANR GEIS). Finally, an applicant can refer to draft guide 4029
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(proposed new RG 4.27), “Use of Plant Parameter Envelope in Early Site Permit Applications,” for
additional information (Ref. A6).

All the information described in Section C of this RG will be required for an ESP application
with the following exceptions based on 10 CFR 51.50(b)(2):

¢ the ER need not include an assessment of the economic, technical, or other benefits (e.g., need for
power) and costs of the proposed action

e the ER need not include an evaluation of alternative energy sources

e the ER need not include an evaluation of severe accident mitigation design alternativ
(SAMDA ) because this is a benefit-cost evaluation.

However, the applicant can, at its discretion, provide in the ESP ER the no hnical, or
other benefits (e.g., need for power) and costs of the proposed action, ag f SAMDASs and an
analysis of alternative energy. An applicant might choose to address thes@issues in its ESP
application in order to gain early resolution of the issues.

A.2  Combined License Referencing an Early Site Permit

A COL referencing an ESP is a combined constructi
with conditions for a nuclear power plant issued under 1 R Pa
found suitable in the ESP and referencing either a 10
required design information for a non-certified desi
referencing an ESP application are set forth in 10

it (CP) and operating license (OL)

Subpart C at the site that was

ied design or providing all the
ation requirements for a COL

nd 51.50(c)(1).

As stated in 10 CFR 51.50(c)@), i
Environmental Report—Combined Licegse ”” need not contain information or analyses submitted to
the Commission in “Applicant’s Enyi Nﬂ port—Early Site Permit Stage,” or resolved in the
i ent (EIS), but must contain, in addition to the
environmental information and rwise required:

e Informati
proce

ve any significant environmental issue that was not resolved in the ESP

description of the process used to identify new and significant information on the NRC’s
conclusions in the ESP EIS. The process must use a reasonable methodology for identifying such
new and significant information.

e A demonstration that all environmental terms and conditions that have been included in the ESP
will be satisfied by the date of issuance of the COLs. Any terms or conditions of the ESP that
could not be met by the time of issuance of the COLs must be set forth as terms or conditions of
the COLs.

DG-4032, Appendix A, Page A-2



All the information described in Section C of this RG, with the exception of alternative sites,
should be reviewed by the COL applicant to determine if any new and significant information has become
available since the issuance of the ESP EIS. If new and significant information has become available, the
applicant must include it in the ER for the COL referencing the ESP. The applicant’s process for
identifying new and significant information must be described in the ER. If SAMDAs, alternative energy
sources and the economic benefits and costs were not evaluated in the ESP, then that information should
be submitted in the COL application referencing the ESP. Any unresolved issues in the ESP must be
addressed in the COL application.

A.3  Construction Permits and Operating Licenses

for Future Reactor Applications,” discusses unique y assessing risks and SAMAs/SAMDAS
(Ref. A7). The 10 CFR Part 52 requirements to prowi s8cription of a design-specific probabilistic
risk assessment (PRA) do not apply to new r icgns¢ applications submitted under 10 CFR Part 50,
such as a CP, as of the time of this revigio the Staff Requirements Memorandum for SECY -

15-0002 (Ref. A8) sets an expectation thig li
10 CFR Part 52, including how risk idents are addressed. Therefore, a CP application
eliminary design to address these topics. A CP application
to assess SAMAs/SAMDAs. The applicant of an OL
referencing the CP is recﬂr pplication to provide new and significant information, including
any such information Felate As/SAMDAs. Therefore, the staff recommends that any prospective
applicant for a CP enga ithihe staff during pre-application activities in accordance with 10 CFR

51.40 regarding th hich it plans to address SAMAs/SAMDAs at the CP and OL stages.

€

Q

r ligation interactions, CP applicants should inform the staff if they plan to use Title
merica's Surface Transportation (FAST) Act (42 U.S.C. 4370m) (Ref. A9).

alternative sites for the facility is required. All the information described in Section C of this RG should
be reviewed by the applicant to determine if any new information has become available for each resource
area since the issuance of the CP EIS. In the OL ER, the applicant shall discuss matters only to the extent
that they differ from those discussed previously or reflect new information in addition to that discussed in
the final EIS prepared by the NRC in connection with the CP. Any new information identified, such as
design information for SAMAs, will be required by the NRC staff for the review of the ER for the OL
application.
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To this end, it is important for potential new reactor applicants considering a CP and the
subsequent OL under 10 CFR Part 50 to be aware of the process for engaging the staff on environmental
matters, as described in 10 CFR 51.40.

A.4 Limited Work Authorizations and Site Redress

A Limited Work Authorization (LWA) is an authorization by the Commission to construct certain
safety-related structures, systems, or components before issuance of a CP or COL. The requirements for
the information to be included in ERs for an LWA application are set forth in 10 CFR 51.45 and 51.49.
Requirements are provided for multiple cases including where (1) the LWA is submitted d§ p fa
complete CP or COL application, (2) as a phased application for LWA and CP or COL, (3} ds pa
ESP, (4) following receipt of an ESP, and (5) where the Commission previously prepared.an fo
construction and operation and the CP was issued, but facility construction was not coffip . Only the
first case (submitted as part of a complete CP or COL application) and the third c S n ESP)
are discussed in this appendix.

In accordance with 10 CFR 51.49(a) and (c), any ER prepareg
under those regulations must include, which is in addition to the envire
51.50:

an WA application
gport required by 10 CFR
e adescription of the activities that would be conducted under the LWA,

e a statement of the need for the activities,

e adescription of the environmental impacts ghat easonably expected to result from the
activities, and

by the holder of an ESP fust

e adescription of thi act@itics proposed to be conducted under the LWA;

e astateme eed for the activities;

tion of the environmental impacts that may be reasonably expected to result from the

the mitigation measures the applicant proposes to implement to achieve the level of
sironmental impacts described, and a discussion of the reasons for rejecting any mitigation
measures that could be employed to further reduce environmental impacts;

e any new and significant information for issues related to the impacts of construction of the

facility that were resolved in the ESPs proceeding with respect to the environmental impacts of
the activities to be conducted under the LWAs; and
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e adescription of the process used to identify new and significant information regarding NRC's
conclusions in the ESPs EISs; the process must be a reasonable methodology for identifying this
new and significant information.

The applicant should determine which resource areas will be affected by LWA activities and
provide information on the impacts on those resource areas consistent with the information provided in
Section C of this RG.

In accordance with 10 CFR 51.49(b), an ER prepared to support an LWA applicationiggsubmitted
as part of a phased application in accordance with § 2.101(a)(9), may be limited to a discySsi
activities proposed to be conducted under the limited work authorization. If the scope of t
environmental report for part one is so limited, then part two of the application must inc
information required by § 51.50, as applicable.

The requirements of 10 CFR 50.10(d)(3)(iii) state that the application fagan L
include a plan for redress of activities performed under the LWA in the g@s€Sghere the activities
associated with the LWA are terminated by the holder of the permit g he TDWA is revoked by
the NRC, or if the associated CP or COL application is denied by the € . The plans for redress
should be consistent with the regulations in 10 CFR 50.10(g) that the hold rc LWA must complete
the redress of the site no later than 18 months after termination ofgconstructi@i, revocation of the LWA, or
the effective date of the Commission’s final decision to deny the agsociated CP or COL application as
appropriate.

A.5  Standard Design Certification

The applicant for a standard design certificati , in accordance with 10 CFR 51.55, shall
“submit with its application a separate docu i Applicant’s Environmental Report — Standard
Design Certification.” The ER must “addr and benefits of severe accident mitigation design
alternatives, and the bases for not inco evere accident mitigation design alternatives in the
design to be certified.” The NRC st i an environmental assessment (EA) based on the
information provided in the ER for requirements for the information to be included in an ER
51.55.

ssary site data (population distribution, meteorological data, land use
evere accident consequence code, such as MACCS. Since a DC licensing
ific Site selection, the applicant has flexibility to choose the source for this site
gate or representative” site, since it is likely for a location where they have no
reactor design that is the subject of the DC and that may or may not rely on real-world
cfore, staff recommends that any prospectlve apphcant for a standard DC engage with the

applicant should develo
data, etc.) in order te
action is not tied t
data. This fo

For additional information on SAMDAs see Chapter 5 of Section C of this RG.
A.6 COL Application Referencing Standard Design Certification

As stated in 10 CFR 51.50(c)(2), if the COL references a DC, then the COL ER may incorporate
by reference the EA previously prepared by the NRC for the referenced DC. If the DC EA is referenced,
then the COL ER must contain information to demonstrate that the site characteristics for the COL site
fall within the site parameters in the DC EA.
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A.7 Manufacturing License

The applicant for a manufacturing license, in accordance with 10 CFR 51.54, shall “submit with
its application a separate document entitled “Applicant’s Environmental Report — Manufacturing
License.” The ER must “address the costs and benefits of severe accident mitigation design alternatives,
and the bases for not incorporating severe accident mitigation design alternatives into the design of the
reactor to be manufactured.” The NRC staff will develop an EA based on the informationfprovided in the
ER for the manufacturing license. The requirements for the information to be included in
manufacturing license application are set forth in 10 CFR 51.54.

For additional information on SAMDAs, see Chapter 5 of Section C of thi %

A.8 References

Al. U.S. Code of Federal Regulations (CFR), “Domestic Licensing of]
Facilities,” Part 50, Chapter I, Title 10, “Energy.”42

and Utilization

A2. CFR, “Licenses, Certifications, and Approvals for Nuclear Power Plants,” Part 52, Chapter I, Title
10, “Energy.”

A3. CFR, “Environmental Protection Regulations f mestic Licegsing and Related Regulatory
Functions,” Part 51, Chapter I, Title 10, “Energy.”

A4. Nuclear Energy Institute (NEI), 2012, eline for Developing a Plant Parameter
Envelope in Support of an Early Site Perm EI 1Q>01, Revision 1, Washington DC, (ADAMS
Accession No. ML12144A429).

AS5. U.S. Nuclear Regulatory C
Plan: Standard Review P@ns nmental Reviews for Nuclear Power Plants,” Washington, DC.

A6. NRC, Draft Guide N ed new Regulatory Guide 4.27), “Use of Plant Parameter Envelope
in Early Site Permit licdtionsy” Washington, DC (ADAMS No. ML21049A181).

A7. NRC, SE@Y - 002, “Proposed Updates of Licensing Policies, Rules, and Guidance for Future
Reacta tions; ashington, DC (ADAMS No. ML13277A420).

Staff Réquirements Memorandum for SECY-15-0002, “Proposed Updates of Licensing
ules, and Guidance for Future Reactor Applications,” Washington, DC (ADAMS No.
A023).

A9. Fixing America's Surface Transportation (FAST) Act, Title 41, 42 U.S.C. 4370m.*

A The Code of Federal Regulations may be obtained electronically from the U.S. Government Publishing Office at:

https://www.govinfo.gov/app/collection/cfr/.

s The United States Code (USC) can be obtained electronically from the Office of the Law Revision Counsel of the
House of Representatives at http://uscode.house.gov/.
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APPENDIX B

Consultations

The U.S. Nuclear Regulatory Commission (NRC), as a Federal agency, is required to consult with
other Federal agencies under several Federal laws. While this is the responsibility of the NRC, applicants,
as the proponent of the action, should provide the information that the NRC will need to complete the
consultation process in an efficient manner. Applicants should be aware of NRC’s interagenc
consultation requirements, and environmental reports (ERs) should contain the informati
NRC to support completion of the consultation process. The NRC may or may not jointly
consultations in conjunction with one or more other agencies who cooperate on the EIS;

B.1  Endangered Species Act

et seq.) (Ref. B1)
: The U.S. Fish and

Wildlife Service (FWS) and the National Oceanographic and Atmosphe

National Marine Fisheries Service (NMFS) jointly administer the ESA.

The NRC must comply with the ESA. Section 7 of t
Federal agency ensure that any action authorized, funded,0r ca
jeopardize the continued existence of any endangered or theeatened s

16 U.S.C. 1536) requires that each
t by an agency is not likely to

cies (jeopardy), or destroy or
ation). “Action,” for the purposes
ther regulatory activities. Federal agencies

of NRC activities, may include licensing, rulemaki
should act, where they have the legal authorit
from being threatened or destroyed. If,an a ct any federally listed endangered or threatened
species or critical habitat, the NRC mustgon ith"the Secretary of the Interior (for freshwater and
terrestrial species through the FWS) ot th ry of Commerce (for marine and anadromous species

resources involved, the NRC consults with the FWS or
also may have to con th
which it does not prepa

ices”) for all major Federal actions under the National
ended (NEPA) that require the preparation of an EIS. The NRC

The Servi regulations implementing the ESA at 50 CFR, “Wildlife and Fisheries” Part
402 “Interage eration—Endangered Species Act of 1973, as amended” (Ref. B2), allows for two
types Q tionS#informal and formal. Informal consultation is a less structured approach than
fo Ita and may include phone calls, e-mail, letters, and meetings between the NRC and the
Se tformal Consultation is typically initiated early in the application review process and may be

structured approach to meeting ESA Section 7 requirements. Formal consultation is required if the NRC
determines that a proposed action “may adversely affect” listed species or the action will result in adverse
modification of designated critical habitat. Formal consultation may also be required if the Services do
not concur with the NRC’s conclusion that the action is “not likely to adversely affect” listed species or
critical habitats. Consultation is not required should the applicant and NRC conclude that the licensed
action would have “no effect” on any threatened or endangered species or critical habitat.
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As a result of formal consultation, the Services may issue a Biological Opinion, a document that
states the opinion of the Service as to whether the Federal action is likely to jeopardize the continued
existence of listed species or result in the destruction or adverse modification of critical habitat. The
Biological Opinion may include an incidental take statement, reasonable and prudent measures to reduce
impacts on species or habitats, and terms and conditions. The Biological Opinion may also contain
conservation recommendations, which are voluntary actions that the applicant or licensee can take that
benefit the species or critical habitat.

The NRC may prepare a Biological Assessment to support informal or formal cons
Biological Assessment is a document that evaluates the potential effects of the action on
proposed species and critical habitats potentially affected by the action, and determines w
species or habitats are likely to be adversely affected by the action. The “Consultation

ntially be present in the area of their
quatic sections of the ER orin a

project. Applicants can provide this information in the terr
separate attachment.

B.2  Magnuson-Stevens Fishery Conservation

The Magnuson-Stevens Fishery Con
ensures that renewable fishery resourggs ar

damage. Section 305 of the MSA (16 U&.C.
of Commerce through NMFS befor horizingiany action which may adversely affect essential fish

ishery Management Councils, in conjunction with NMFS,
oth the water column and the seafloor of an aquatic area needed to
ged fish species.

anagement Act of 1996 (MSA) (Ref. B4)
sted by overharvesting or other environmental

designate EFH, which can consi
support one or more lifetage

The NRC will typicallyginitiate such EFH consultations and prepare any necessary EFH
assessment in conj its NEPA review. The staff will document the status or outcome of the
EFH consultation ot EIS. If no change to any aspect of aquatic resources is anticipated, then an

evaluation of ot be necessary.
evergif a change to any aspect of aquatic resources is anticipated, then the NRC staff must

de the requested action will result in any adverse effects to designated EFH, and if so, contact
NM initiate EFH consultation. The consultation process for an environmental review requiring an
EFH ass ent can be found in “Essential Fish Habitat Consultation Guidance,” Version 1.1 (Ref. BS).

Applicants can help NRC complete its EFH consultation requirements in an efficient and timely
manner. When preparing an application, applicants should identify whether any EFH may be present in
potentially affected areas. Applicants can obtain this information directly from the NMFS or through its
website. Applicants should present a detailed description of their proposed action in Chapter 3 of the ER.
Applicants should then describe how their proposed action might potentially affect each area of EFH
present in the area of their project. Applicants can provide this information in the aquatic sections of the
ER or in a separate attachment.
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B.3 National Historic Preservation Act

The National Historic Preservation Act of 1966, as amended (NHPA) (Ref. B6), was promulgated
to coordinate public and private efforts to preserve significant historic and cultural resources.;Section 106

properties and allow the Advisory Council on Historic Preservation (ACHP) an opportuni w and
comment on the undertaking. The ACHP is an independent Federal agency charged with i

denotes a broad range of Federal activities, including the issuance of NRC hcen

property” (36 CFR 800. 16(1)(1)) is any prehlstorlc or hlstorlc dlstrlct site

tion Officer (THPO), American
age with these parties when

State Historic Preservation Officer (SHPO), Tribal Historic Prese
Indian tribes, and interested parties. Applicants are encoura
developing its ER.

e NRC, as a Federal agency, is
ment consultation with American Indian

When engaging these parties, the applicant
responsible for initiating and conducting governme
tribes once the application is submitted. An ‘
applicant or share information about prope igious and cultural significance with an applicant,
and may prefer to communicate direci*

conducting cultural resousce 1 igations. The applicant should also work with the SHPO to identify
American Indian tribe§tha cestral ties to the proposed project area, and determine if/when to
initiate outreach with N erican Indian Tribes. The applicant should not view the described
initial outreach actiyigi erely “checking a box” to meet the NRC’s expectations for an ER. Rather,
such interactions ideWiseful information for developing the scope of field surveys, identifying

criteria for pla ot layout (e.g., impact avoidance or mitigation), and assessing resources of
conceragim, th

rence

B1. Enddngered Species Act of 1973, 16 U.S.C. 1531 et seq. *

44 The Code of Federal Regulations may be obtained electronically from the U.S. Government Publishing Office at:

https://www.govinfo.gov/app/collection/cfr/.
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B2. U.S. Code of Federal Regulations (CFR), “Interagency Cooperation—Endangered Species Act of
1973, as amended,” Part 402, Chapter 1V, Title 50, “Wildlife and Fisheries.”*

B3. U.S. Fish and Wildlife Service (FWS) and U.S. National Marine Fisheries Service (NMFS) 1998.
“Consultation Handbook.”#¢

B4. Magnuson-Stevens Fishery Conservation and Management Act of 1996, 16 U.S.C. 1 t se

B5. U.S. National Marine Fisheries Service (NMFS). 2004. “Essential Fish Habitat €on ion
Guidance,” Version 1.1. National Marine Fisheries Service, Office of Habitat Co aj ilver

Spring, MD. ¥

B6. National Historic Preservation Act of 1966, 54 U.S.C. 300101 ¢t

B7. CFR, “Protection of Historic Properties,” Part 800, Title 36 “Parks, Fo

\

§, and Public Property.”

S

<z‘\

The Code of Federal Regulations may be obtained electronically from the U.S. Government Publishing Office at:
https://www.govinfo.gov/app/collection/cft/.

45

46 Copies of National Marine Fisheries Service documents can be obtained electronically from their website:

https://www.fisheries.noaa.gov/.

4 Copies of the Essential Fish Habitat Consultation Guidance can be obtained electronically from their website:

https://www.fisheries.noaa.gov/topic/habitat-conservation.
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APPENDIX C

Advanced Nuclear Reactors
C.1 Introduction

This appendix provides guidance in addition to that of Section C of this Regulatory Guide (RG)
for preparation of environmental reports (ERs) for license or permit applications for advanced nuclear
reactors (ANRs). ANRs are defined in the Nuclear Energy Innovation and Modernization Atct IMA,
Public Law 115-439) (Ref. C1) as:

The term advanced nuclear reactor means a nuclear fission or fusion reactor, i ing
prototype plant (as defined in Sections 50.2 and 52.1 of Title 10 of the Codefef
Regulations [as in effect on the date of enactment of this Act]), with significant
improvements compared to commercial nuclear reactors under comsStmuction.as of the date
of enactment of this Act, including improvements such as the 40

(A) additional inherent safety features;

(B) significantly lower levelized cost of electricit
(C) lower waste yields;
(D) greater fuel utilization;

(E) enhanced reliability;

(F) increased prolifer& istanc
(G) increased the Xy; or

into electric and nonelectric applications.

ANRs are not ncdhon thie basis of specific technologies, purposes, or sizes. Multiple
technologies may meet th migion of an ANR, including light-water reactors (LWRs), non-LWRs,

small modular rea , and fusion reactors. These reactor technologies vary with respect to the
fuel used, neut rators employed, cooling processes, and other factors. ANRs might serve various
possible purpgses, generating power for (1) sale on a public electric grid, (2) a specific facility or
inst u a military base, or (3) a specific purpose, such as desalinating water.

Rs are generally defined as reactor units that have an electrical output of less than 300
-electric (MW(e)) and are produced using modular fabrication and construction techniques.

nit” and “module” refer to a reactor and are used interchangeably in this appendix. A non-
LWR is generally defined as a nuclear power reactor that uses a coolant other than light water. SMRs can
be a LWR or a non-LWR. ANRs may also be microreactors recognized by the U.S. Department of Energy
(DOE) as generating less than 20 MWe. All SMRs are expected to meet the definition of an ANR, but not
all ANRs will be SMRs.

This appendix is being updated to provide guidance to applicants on the use of NUREG-2249

Advanced Nuclear Reactor Generic Environmental Impact Statement (ANR GEIS) (Ref. C2), and to
include applicable guidance from interim staff guidance COL-ISG-029, Environmental Considerations
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Associated with Micro-Reactors (ML20252A076) (Ref. C3). The purpose of the GEIS is to present
impact analyses for the environmental issues common to many or most ANRs that can be addressed
generically, thereby eliminating the need to repeatedly reproduce the same analyses each time a licensing
application is submitted and allowing applicants and NRC staff to focus future environmental review
efforts on issues that can only be resolved once a site or design is identified. The GEIS is intended to
improve the efficiency of licensing ANRs by (1) identifying the possible types of environmental impacts
of constructing, operating and decommissioning an ANR, (2) assessing impacts that are expected to be
generic (the same or similar) for many or most ANRs, and (3) defining the environmental issues that will
need to be addressed in site-specific supplemental environmental impact statements (SEISs) d@ddressing
specific projects. COL-ISG-029 provided guidance on scaling analyses for microreactors surate
with the significance of the impact on the resource area being addressed.

There are two approaches to developing an ER to support environmental revigy
applications. The first approach would be for the ER and the associated SEIS to i
the applicable findings from the ANR GEIS (Ref. C2). The second approach w

reactors) will present some unique issues associated with enviro
operation. While Sections A through D of this RG do not specific
guidance contained in them could be used for such reactor:
accidents, fuel cycle, transportation of radioactive materi
non-LWR should consult with the NRC staff in accor

address non-LWRs, most of the
s would include areas such as
missioning. An applicant for a

he appropriate level of environmental
design (e.g., additional information about
the fuel cycle, radiological effluents, transpo and waste, and accidents). The ER for a non-
LWR ANR may reference the ANR GEIS i
guidance in Section C.3 of this appendixdhi ts areas for consideration when developing ERs that
reference the ANR GEIS (Ref. C2). &

C.2 Additional Guidance f
L 2
The addition

(Ref. C2) differs in term

applications that ar ssed in"Section C of this RG.

C.21 In on/Burpose and Need

eneraly the introduction to the ER should follow the guidance in Chapter 1 of this RG;

e purpose and need statement may be different in the case of ANRs. In addition, as noted in
Chaptefl of this RG, the purpose and need statement may address additional needs other than the
productiomof electricity. For example, an ANR could be used to provide process steam to an industrial
facility or for area heating.

C.2.2 Description of the Proposed Project and Alternatives
In general, the applicant should follow the guidance in Chapter 3 of this RG for the description of
the proposed project. However, the applicant should also describe the unique features of an ANR facility,

including a site utilization plan that shows the location of the proposed plant (or modules if an SMR is
proposed) and the locations of environmental interfaces. The site layout and plant description should
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clearly describe the scope of the project as proposed in the license application, including, for SMRs, the
total number of modules requested to be licensed and the proposed operational date for each module. The
applicant should also include any information known about planned installation of future units.

In general, the applicant should follow the guidance in Chapter 9 of this RG for the development
of a discussion of the project alternatives. The applicant should discuss which alternatives will be
compared to the proposed action, and briefly describe why other alternatives were determined to not be
reasonable. The applicant should include a description of the process it used to identify and select
alternatives.

For large LWRs, reasonable energy alternatives to the proposed action may be limitéd because of
the plant’s large installed capacity. Because ANRs may have a much smaller generatin acity,
installations of individual renewable energy technologies (or combinations of renew a
nonrenewable energy technologies), conservation, and/or energy efficiency could i et the
project’s purpose and need.

An alternative is not reasonable if it does not meet the purpogé and needof theproposed action as

defined in Chapter 1 of the ER. For example, a reasonable alternative e would be able to
generate the same amount of electrical energy (i.e., MWh/yr) Wlth the sange relidbility as that generated
by the proposed ANR, as well as satisfy any addltlonal purposes i e purpose and need
statement in Chapter 1. For SMRs, the amount of power would betbased on the total number of

SMR modules for which the applicant has requested licenses? her example, if the purpose and
need are to demonstrate an ANR technology, alternative s such as coal, natural gas, wind,

solar, or hydro would not meet the need for the proje 1ternat1ve energy sources would
not be reasonable alternatives and would be elimin

e nt should consider sites that could support all
quested, plus any planned future modules that the
ecause SMRs are expected to require a smaller site

1 sites may need to be included in the site-selection

the modules for which licenses or periits
applicant concludes are reasonably fore

footprint than large LWRs, a larger f
process.

heating as an add1t10nal osgyfor'the proposed project, or provide a secure energy source for military,
government, or criti ial'facilities. In these cases, the applicant must still submit alternative sites.
However, the regi est (ROI) used for the site-selection process may be much smaller than is
typical for lar ., the ROI may be limited to areas on or adjacent to the facility to which heat

ffected Environment, Environmental Consequences of Construction and Operation

This sec addresses the affected environment and the environmental consequences of construction and
operation. In general, the applicant should follow the guidance in Chapters 2 and 4 through 7 of this RG
for the description of the affected environment and the impacts of construction and operations.
Construction as used in this RG includes construction and preconstruction.

C.2.3.1  Affected Environment

The description of the affected environment should generally follow the guidance in Part C of this
RG. The description of the affected environment should be provided in sufficient detail to support the
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evaluation of the environmental impacts of the proposed action. Applicants should describe only the
affected environment for those areas within which the resource could potentially be subject to direct or
indirect impacts from the action. For smaller projects, the areal extent of potential impacts may be smaller
than for large LWRs.

C23.2 Construction Impacts at the Proposed Site

For SMRs, because modules may be installed over time to meet the demand for electricity, the
applicant should describe and evaluate construction impacts over the timeframe specified in
application. For example, the construction workforce may be smaller but may be present gver 4 longer
period of time.

d fapilities
g part of

As part of the proposed action for an SMR, the applicant may install infrast
that could be used to support additional reactor modules. These activities should bg,evya
the construction impact analysis in the ER.

C23.3 Operational Impacts at the Proposed Site

applicant should evaluate operational impacts over the timeframe

example, water use would increase as additional modules are inst
Specific ANR designs may have features that di LWR designs. For example, dry

cooling may be proposed, resulting in significantly less congumptive water use. In such cases, an

applicant would not need to evaluate impacts from enpor impingement, or impacts from thermal
discharges to a waterbody. The ER should include @s ement that environmental impacts in these

areas are not expected because of the design proposed plant.
and meteorological information, such as nearby

While onsite data are preferre?, m
applicant may have to use other sources ofi@lim
ral Aviation Administration stations, U.S. Environmental

ent programs, U.S. Department of Defense or DOE
The minimum a N‘
as follows:

rsed measurement programs.
e foracghs 101, permit — a representative consecutive 12-month period.
n opetating license — a representative consecutive 24-month period, including the most recent

car period.

ay not have an onsite meteorological tower, so the

site meteorological data to be provided at the time of application are

an early site permit (ESP) or a combined license that does not reference an ESPs — a
consecutive 24-month period of data that are defendable, representative, and complete, but not
older than 10 years from the date of the application. However, 3 or more years of data are
preferable and, if available, should be submitted with the application.

C.24 Fuel Cycle

If the project does not meet the values and assumptions for any of the issues under the fuel cycle
in Table C-1-1 in Addendum C-1, the applicant should follow the guidance in Section 6.1 of this RG
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when preparing a discussion of the fuel cycle. For a non-LWR design that is not bounded by the ANR
GEIS, the applicant should provide the information for their particular fuel cycle as discussed in PNNL-
29367 Rev. 2, Non-LWR Fuel Cycle Environmental Data (Ref. C5).

C.25 Transportation of Fuel and Waste

If the project does not meet the values and assumptions for any of the issues under the
transportation of fuel and waste in Table C-1-1 in Addendum C-1, the applicant should follow the
guidance in Section 6.2 of this RG when preparing a site-specific analysis of the transportatign of fuel and
waste. For a non-LWR design that is not bounded by the ANR GEIS, the applicant shoul
guidance provided in PNNL-29365, Environmental Impacts from Transportation of Fuel
and from Non-LWRs (Ref. C6).

C.2.6 Decommissioning

If the project does not meet the values and assumptions for the ig
C-1-1 in Addendum C-1, the applicant should follow the guidance in
preparing a discussion of decommissioning impacts.

missioning in Table
f'this RG when

C.2.7 Cumulative Impacts

In general, the applicant should follow the guidancea4 er 7 of this RG when preparing a
discussion of the cumulative impacts. For an SMR, the aj d consider impacts from the total
number of modules being proposed in the licensing action,4n additiorn to impacts from other reasonably
foreseeable past, present, and future actions.

ed in Section C.4, the impacts of all the
e direct impacts, and cumulative impacts for all
cenario 2, the ER should address cumulative impacts for
ted plus future modules that the applicant considers
dditional modules considered in the ER and EIS for the
reasonably foreseeable future actions for the evaluation of
idered in the initial COL applications.

For SMRs using licensing Scenarios
modules for which licenses have beengeq

modules should be addressed in the ER. &ln
those modules for which licenses ha eethre
th
early site permit (ESP) should
cumulative impacts of th&mo

C.2.8 Need for Po \

roject is to provide electricity, the applicant should follow the guidance in
preparing a discussion of the need for electrical power. If there are other
proposed [ R’s power, such as area heating or desalinating water, the applicant should
dem eeds in sufficient detail for the NRC staff to determine whether the needs serve the

s est. Greenhouse gas reduction goals, fleet diversity, and other non-power goals of the
proposgd project are separate from the need for power, and their discussion can be qualitative and
presentediin the context of the benefits such goals would produce. For all licensing scenarios described in
Section C.4, the analysis of the need for power and the cost-benefit, the ER should only consider the
modules for which licenses are being requested.

C.29 Alternatives

In general, the applicant should follow the guidance in Chapter 9 of this RG for the development
of a discussion of the project alternatives.
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In the ER the applicant should compare the environmental impacts of the alternatives, including
the no-action alternative that the applicant has determined are reasonable (see Section C.2.2).

C.2.10 Conclusion and Recommendation

Chapter 10 of this RG should provide sufficient guidance for preparing concluding remarks and
discussing the project’s benefits and the environmental costs for the proposed action for which a license
or permit is being requested. However, the applicant should note that any additional purposes and needs
that are unique to the proposed ANR project should be accompanied by a description (quantified,or
qualified as the subject permits) of the benefits of each additional purpose in sufficient de ata
fully informed benefit-cost conclusion can be reached.

C.3 ANR Environmental Reports Referencing the ANR GEIS — General Guiddnc
An ANR ER may reference the ANR GEIS (Ref. C2). This section discusses thi odology the
NRC staff used to develop the ANR GEIS. The ANR GEIS evaluated the acts'gf building, operating,
and decommissioning an ANR sited within the United States and its te i at 1ISounded by the
parameters and assumptions in Appendix G and the analyses in the GEIS. In addition, the ANR GEIS

Chapter 3 along with the impacts of I\BC-

PPE and SPE also include, and do not differcnti

and preconstruction. If, for a particu &1 w, the USACE is not a cooperating agency, then the
idered cumulative impacts. However, the applicant must still

tion'and preconstruction to demonstrate whether the values and

en met.

ited to only one reactor design and could be sited anywhere in the
that meets NRC siting requirements as set forth in 10 CFR Part 100 (Ref.

camples of parameters include the footprint of disturbance, building height, water
mployment levels, and noise levels. For each PPE parameter, the staff developed a set
values and assumptions. In addition, the staff developed a set of site parameters termed the

atameter envelope (SPE). Examples of PPE and SPE parameters include site size, size of water
bodies supplying water to the reactor, and the demographics of the region surrounding the site. For each
SPE parameter, the staff developed a set of bounding values and assumptions related to the condition of
the affected environment, such as the extent and occurrence of wetlands and floodplains, position near
aquatic features, and proximity to sensitive noise receptors. The ANR GEIS presents generic analyses that
evaluate the possible impacts of a reactor that fits within the bounds of the PPE on a site that fits within
the bounds of the SPE.

The analysis in the ANR GEIS (Ref. C2) identifies specific types of impacts relevant to each of
16 environmental resource areas, described in Chapter 3 of the GEIS, including multiple issues within
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each resource area. Each of the 121 issues corresponds to a specific type of environmental impact that
could potentially result from building, operating or decommissioning an ANR. The staff determined that
100 of the issues could be addressed generically, 19 require site-specific evaluation, and 2 could not be
categorized. For each issue, the subject matter experts (SMEs) determined whether it would be possible to
identify values and assumptions in the PPE and SPE that could effectively bound a meaningful generic
analysis and provided the basis for each value and assumption. The staff then performed and described
their generic analyses for each issue for a hypothetical reactor/site that meets the PPE and SPE
assumptions. For the ANR GEIS, the values and assumptions were set such that the SMEs could reach a
generic conclusion of SMALL impacts, which are designated as Category 1 issues.

For some of the environmental impact issues, the staff could not reach a generic cQniglusi en
after considering potential values and assumptions for the PPE and SPE. In some cases due™to
requirements of other statutes, such as the National Historic Preservation Act (NHPA 00101

et seq. [Ref. C9]) and the Endangered Species Act (ESA) (16 U.S.C. 1531 et seq. ) other
cases, the wide range of potentlal reactor de51gns and potentlal site locations m it i sible for the

destabilize nor noticeably alter any important attri
assessing radiological impacts, the Commission
exceed permissible levels in the Commission

e MODERATE — Environmental effects are s
important attributes of the resource.

attributes of the resource.

¢
¢ LARGE - Environmental effec& rly noticeable and are sufficient to destabilize important

definitions presented in the footnotes in Table B—1 in

definitions used in the'bicenge Reiewal GEIS (Ref. C11) and in recent EISs prepared by the NRC staff
for COLs and ESPs for LWiRs. The discussion of each Category 1 environmental impact issue in the
ANR GEIS includ plamation of how the significance category of SMALL was determined. For
issues for which t ility of occurrence is a key consideration (i.e., postulated accidents), the
probability of @Ccuttencedtas been factored into the determination of significance. Possible mitigation

) 1d be used to avoid, minimize, rectify, reduce, eliminate, or compensate for adverse

d where appropriate.

completing environmental reviews of those applications. In summary, the categories are as follows:

e (Category 1 issues — environmental issues for which the NRC has been able to make a generic
finding of SMALL adverse environmental impacts, or beneficial impacts, provided that the
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applicant’s proposed reactor facility and site meet or are bounded by the relevant values and
assumptions in the PPE and SPE that support the generic finding for that Category 1 issue®.

e Category 2 issues — environmental issues for which a generic finding regarding the environmental
impacts cannot be reached because the issue requires the consideration of project-specific
information that can only be evaluated once the proposed site is identified. The impact
significance (i.e., SMALL, MODERATE, or LARGE) for these issues will be determiined in a
project-specific evaluation.

e relgyant values and

no new and significant
information that would require site-specific analysis. The applicant will
and assumptions are met, unless this is made clear in other info i
package. The extent of the information necessary to demonstrate

vary. In some cases, the demonstration may only require sh that the project falls within a parameter
value or assumption (e.g., building height). But in other may be required to demonstrate
that a value or assumption has been met. Addendum 1 appendix provides guidance for

demonstrating that values and assumptions have be

If the relevant values and assumptio ry 1 issue are not met, the applicant would
have to supply the requisite informati@ speeified ection C of this RG in its ER. The applicant may,
of the generic analysis provided in the ANR GEIS
information needed. Applicants addressing Category 2
information typically needed by the staff to perform a
ce available in Section C of this RG.

It is possible
environmental impacts o demonstrate that their projects fall within all or most of the values
and assumptions andsiig to reference the generic analyses in the GEIS for all or most of the
% issues. Also, as has always been the case, if the design of a project is such that

) O

Forexample, if the ANR design does not use cooling water then the impact issues
assQ i use of cooling water do not need to be analyzed. However, the applicant must briefly
ibe i r concluding that the issue(s) is/are not applicable.

NRC cannot rely on the GEIS alone to analyze the environmental impacts of the building,
operation or decommissioning of any ANRs. For example, the staff would still have to conduct the
consultations required by Section 106 of the NHPA and Section 7 of the ESA and include the
documentation in the SEIS for each application. Therefore, these consultations are not part of the ANR
GEIS. The NRC staff will still have to complete other site-specific analyses upon receiving an ANR
application. An applicant for an ANR permit should provide the information described in Section C and
Appendix B of this RG for consultation.

4 Beneficial impacts may include increased tax revenues associated with the increased assessed value of new reactor

projects, and other economic activity such as increases in local employment, labor income, and economic output.
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The NRC staff has evaluated fuel cycle impacts for LWRs, as documented in 10 CFR 51.51,
Table S-3, Table of Uranium Fuel Cycle Environmental Data. However, in accordance with
10 CFR 51.51, only an ER for LWRs can include Table S-3. For reactors other than LWRs, the
application must contain the basis for evaluating the contribution of the environmental effects of fuel
cycle activities for the reactor (10 CFR 51.50(b)(3) and 10 CFR 51.50(c)). Section 3.14 of the GEIS
evaluated the fuel cycle impacts for ANR fuel and determined that data from Table S-3 could bound the
impacts of the fuel cycle for certain advanced non-LWRs. An applicant for an advanced non-LWR license
could meet the requirements of 10 CFR 51.50(b)(3) and 10 CFR 51.50(c) by demonstrating that their fuel
falls within the fuel cycle analysis in the ANR GEIS. If the fuel cycle or parts of the fuel cycle.de not fall
within the analysis in the GEIS, then the applicant would need to provide the analysis of of the
fuel cycle that are not bounded.

The ANR GEIS incorporates by reference NUREG-2157 (Ref. C12), in whic aluated
the environmental impacts of the continued storage of spent nuclear fuel beyond t e of the
operation of LWRs. In 10 CFR 51.23, “Environmental impacts of continued sto of s uclear fuel
beyond the licensed life for operation of a reactor,” the NRC specifies th 157 1s deemed to be
atcéhe storage of spent
s. Section 3.14.2.6 of
the GEIS therefore evaluated the applicability of NUREG-2157 and deterhi at the findings were

evaluated in NUREG 2157.

The ANR GEIS incorporated by reference 6, Supplement 1 (Ref. C14), in which the
NRC evaluated the environmental impacts of the d oning of nuclear power reactors as residual
radioactivity at the site is reduced to levels t rmination of the NRC license. The NRC
staff’s evaluation of the environmentadyimp@ets of d@gommissioning presented in NUREG 0586,
Supplement 1, considered environmen‘w&f or LWRs and three permanently shutdown facilities that
i
S

included a fast breeder reactor and t rature gas-cooled reactors (Ref. C14). Therefore, in
Section 3.16.2 of the ANR GEIS taff evaluated the applicability of NUREG-0586, Supplement

from decommissioning c&h be

(Ref. C14), and that régula r
met.

engrically evaluated the environmental impacts of the transportation of fuel and
vironmental effects of transportation of fuel and waste —Table S-4,

In summary, the general analytical approach used by the NRC staff in the GEIS to evaluate
environmental impacts was to (1) describe each environmental issue relevant to each of the 16
environmental resources considered; (2) categorize each issue as Category 1 or Category 2; (3) identify
for each Category 1 issue the relevant values and assumptions in the PPE and SPE; and (4) assess the
significance of the environmental impact on the Category 1 issue.

DG-4032, Appendix C, Page C-9



The ER should provide sufficient information to support each environmental impact assessment
made by the applicant and the basis for findings (conclusions). Other documents may be incorporated by
reference in the ER following the guidance in Section C.5 of this appendix. In preparing the ER, the
applicant must meet the general requirements set forth in 10 CFR 51.45, “Environmental Report,”

10 CFR 51.50, “Environmental Report — construction permit, early site permit, or combined license
stage.” Provisions specific to ANRs are set forth in 10 CFR 51.50(d).

C.3.1 Treatment of Category 1 Issues

In accordance with 10 CFR 51.50(d)(1), for any Category 1 issue for which the appli relies on

the generic analysis in the ANR GEIS, the ER is required to demonstrate that the project i b

the values and assumptions in Table C-1, “Summary of Findings on NEPA Issues for A Nuclear
Reactors,” in Appendix C, “Environmental Effect of Licensing an Advanced Nucleargeactor,” t¢>Subpart
A, “National Environmental Policy Act—Regulations Implementing Section 102(2y), Part 51.
In accordance with 10 CFR 51.50(d)(2), the ER for an ANR is not required to ceutain d analyses of

the environmental impacts of the issues identified as Category 1 in Appefdix bpart A of Part 51
s ble C-1. The ER

issues that apply to the plant and identify Category 1 issues that do not ap
design; no water use). The applicant should describe the affected gnvi
demonstrate that the project meets the values and assumptions in
The applicant is also required to determine whether there i
issue. Once the applicant has demonstrated for a Catego
assumptions in the GEIS, and that there is no new and.si

ANR GEIS for a particular issue.
nd significant information about the
the project meets the values and

In accordance with 10 CFR 5450( R for an ANR is required to contain detailed
analyses of the environmental impacts ues 1dentified as Category 1 in Appendix C to Subpart A
of Part 51 for which the proposed fagi 0& fall within the applicable values and assumptions of
Table C-1. Section C of this RG di n'acceptable method for fulfilling this requirement.

reducing adverse imp
Appendix C to Subpart
applicable values aa@d#

S

Treatment of Category 2 Issues

q
xF Part 51 for which the proposed facility does not fall within the
ions of Table C-1. No such consideration is required for Category 1 issues

endum1 to this appendix for guidance related to demonstrating that values and

ass ha een met.

C.3.

In accordance with 10 CFR 51.50(d)(3), the ER must contain analyses of the environmental
impacts of the issues identified as Category 2 issues in Appendix C to Subpart A of 10 Part 51. Section C
of this RG discusses an acceptable method for fulfilling this requirement.

In accordance with 51.50(d)(4), the ER must contain a consideration of alternatives for reducing

adverse impacts, as required by § 51.45(c), for the issues identified as Category 2 in Appendix C to
Subpart A of Part 10 CFR 51.
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C33 New and Significant Information

In accordance with 10 CFR 51.50(d)(5), for each Category 1 issue, the ER must contain any new
and significant information regarding the environmental impacts of the ANR of which the applicant is
aware. For a Category 1 issue, new and significant information is information not available or considered
in the assessment of impacts evaluated in the ANR GEIS that could lead to a seriously different picture of
the environmental consequences of the action than previously considered, such as an environmental
impact finding different from that codified in Table C-1, Table C-1 of Appendix C to Subpart A of 10
CFR Part 51. New and significant information may also be information that identifies a signi t
environmental impact issue that was not available or considered and not addressed in the IS
(Ref. C2) and, consequently, not codified in Table C-1. An applicant should state in the E ethenitis
aware of any new and significant information and describe any actions taken to identify new
and evaluate its significance. This information will assist the NRC in fulfilling its res i
10 CFR 51.70(b), which states, in part, “The NRC staff will independently evalua
for the reliability of all information used in the draft environmental impact state

must determine whether any new and significant informati ed above, exists. If new and
significant information is identified, the applicant should information that it found and assess
relevant environmental impacts. In accordance with 1.50(d)(6), applicants must describe the
methods used to identify potential new and significdnt infermation. The ER will provide the following
information:

e Describe the process for gatheging
Explain how the process resultediin théyidentification of new and significant information for
Category 1 issues and any o & e explanation should address (1) the process used to
identify new information e process for determining the significance of any new
information. The proc identif/ing new information could include the review of
environmental ito s, scientific literature, interviews with applicant staff, discussions
with licensees‘and groups and industry organizations, consultations with experts
knowledgeable abput Jocal environment, and consultations with other Federal, State, local,

and Tribal tal, natural resource, permitting, and land use agencies. If the applicant
determine ew and significant information exists, the applicant should state this
dete atiQh. inhe ER.

The applicant need not include detailed supporting documentation in the ER about the discovery
of new and significant information, but such information should be available for review by the NRC staff.

C.34 Impact Findings

For Category 2 issues and for new and significant information, applicants should assess
environmental impact issues in proportion to their significance as prescribed in 10 CFR 51.45(b)(1). In
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assessing the significance of environmental impacts, the applicant should conform to the definitions of
significance level used by the NRC in the ANR GEIS and codified in a footnote to Table B-1 in Appendix
B to Subpart A of 10 CFR Part 51.

C.3.5 Alternative Sites

The ANR GEIS did not evaluate alternative sites. However, the applicant can use the GEIS for
both the proposed and alternative sites to address Category 1 issues for which it can show that the values
and assumptions are met. If for example, the applicant demonstrates that both the proposed a
alternative sites meet the values and assumptions for a Category 1 issue, then for that iss act on
both the proposed and alternative sites would be SMALL. The Category 2 issues, and Cat u
for which the values and assumptions are not met require a site-specific analysis following the guidance
in Section C of this RG. The comparison of proposed and alternative sites would follo# the guidance in
Chapter 9 of Section C and would be based on the differences in impacts for eac(.

C4 Licensing Scenarios for SMRs

non-LWR). The
information provided in the ER would depend on the types of applicatio ed and the timing of
actions proposed in the application. The most likely licensing scenari applications are

C4.1 Scenario 1: All Modules in One Applicatio

A potential applicant could request license modtles installed over time. Under this
scenario, the proposed action would include licenss he modules that would be constructed at the
proposed site. The applicant should provide dicating when each module would be
constructed and operated to inform the.NR
support the NRC’s cumulative impact a
Chapter 9 of the ER, the analysis sh the impacts of constructing and operating all of the
ive si lative impacts of Chapter 7 of the ER to determine if an

rior site exists. The information submitted by the applicant

environmentally preferable or
to support the need-for-powe
based on an accounti

C4.2 Scenarig
conside @

An applicant'eould request licenses for one or more modules and inform the NRC that it intends
icen or additional modules in the future. Under this scenario, the proposed action would
the modules for which licenses are requested. The applicant should indicate to the NRC how
many“a@dditional modules will be treated as reasonably foreseeable for the purposes of evaluating

2. impacts. For the additional modules to be treated as reasonably foreseeable, the siting study
submitted with the original application should include consideration of all the modules.

ore Separate License Applications (Subsequent application
expansion of the existing site)

The information requested in Chapters 4 (construction) and 5 (operations) of this RG would apply
to the modules for which licenses have been requested. This would also include the construction of any
infrastructure meeting the NRC’s definition of “construction” in 10 CFR 51.4 that is proposed to be built
with the initial units. The information requested in Chapter 7 (cumulative impacts) of this RG should
include the impacts of the additional modules deemed to be reasonably foreseeable. The information
requested in Chapter 9 (alternatives) of this RG for the alternative sites should also include consideration
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of the additional future modules that are considered reasonably foreseeable. The information requested for
the need-for-power analysis in Chapter 8, alternative energy analysis in Chapter 9, and benefit-cost
analysis in Chapter 10 of this RG would be based on only the modules for which licenses were being
requested.

If an applicant subsequently requests licenses for additional modules, the ER for the additional
modules should address all the issues except alternatives sites. The ER should use the EIS for the original
group of modules as a starting point and evaluate any new and significant information relevant to
environmental concerns similar to an ER for a COL referencing an ESP. The NRC staff would develop a
SEIS based on the information provided in the new ER.

C4.3 Scenario 3: Two or More Separate License Applications (Subsequent applicatigns n
considered an expansion of the existing site)

In certain circumstances, a licensee or applicant may identify the need feaddi odules that
were not identified as reasonably foreseeable in a previous application, 2 were not addressed
in the in the previous application (e.g., siting, alternative energy). In e 'BR (and the NRC’s
EIS) for the subsequent application must address all of the issues in thi ing alternative sites
and alternative energy.

C44 Scenario 4: ESP and COL Application

An applicant may request an ESP for all planne then request COLs for only the
modules it plans to build in the short term. In this sce i ion that should be supplied in the
ER for the ESP review should include consideratio es that are planned. If the
proposed site is found to be acceptable by the NR issue of alternative sites would be resolved

addressed in the ESP application and US) uld e resolved unless the NRC staff identified new
and significant information about these EK its review of the COL application referencing the ESP.
1e.. dhos

Consideration of the various module r which licenses are requested and those planned in the
steps described above for Scenario 2.

C.4.5 Summary of ®ice

d above are valid approaches. The outcome of Scenario 1 is that the
ted'its environmental analysis for all modules, the licensing action would
environmental analysis would be required.

ome'®0FScenario 2 is that, if the applicant applies for licenses for future modules, the
¢ a SEIS that would tier off the EIS prepared for the initial modules in which the

mpacts for the future modules were assessed. The SEIS would evaluate any new and

nt information, need for power, and the cost-benefit for the additional modules being licensed.

yould not evaluate alternative sites.

Z
&)
e}
=
aQ

Under Scenario 3 the NRC would evaluate only the requested number of modules and any
subsequent application for additional modules at that site would need to address all environmental review
areas including alternative sites and alternative energy.

Under Scenario 4, the NRC would prepare a SEIS for each COL application referencing the ESP.

Key differences between Scenarios 2 and 4 are that, in Scenario 4, an applicant would be resolving siting
issues in the ESP and could maintain flexibility in selecting the design until submittal of the COL
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application. All issues resolved in the ESP EIS would be considered resolved for the COL EIS unless the
NRC staff identified new and significant information.

ESP EISs are intended to facilitate early resolution of siting issues. ESP applications can, but are
not required to, include need for power or alternative energy.

C.5 Licensing Scenarios for ANRs

Some proposed ANR designs allow for incremental additions to a single facility, such.as the SMR
design. For applications with these characteristics, the applicant shall submit an applicatioft foz each
planned reactor, regardless of when each reactor is planned to be added to the facility. If t P t
applies for licenses for future modules, the applicant would apply for a license for each subscquent
reactor at the facility and NRC would prepare a SEIS that would tier off the EIS prep thednitial
modules. The SEIS would evaluate any new and significant information, the need the cost-
benefit for the additional modules being licensed, but it would not evaluate alteraative ora
situation where the applicant submits an ESP, the applicant maintains flg lecting the design of
the ANR until submittal of the COL application. All issues resolved i S wipuld be considered
resolved for the COL EIS unless the NRC staff identified new and significant infermation. Because ESP
EISs are intended to facilitate early resolution of siting issues, ESP appliedti
include the need for power and alternative energy.

N
N\

Q\
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Addendum C.1
Guidance Related to Demonstrating that Values and Assumptions Have Been Met

An applicant addressing a Category 1 issue in its environmental report (ER) may refer to the generic
analysis in the Advanced Nuclear Reactor Generic Environmental Impact Statement (ANR GEIS;
NUREG-2249 [Ref. C2]) for that issue without further analysis, provided that it demonstr,
relevant values and assumptions of the plant parameter envelope (PPE) or site parameter
used in the resource analysis are met or are shown to be bounding and there is no new and S1
information that would require project-specific analysis*. The applicant will have to
assumptions are met, unless this is made clear in other information provided in the
The extent of the information necessary to demonstrate that an assumption is megiwill
the assumption. In some cases, the demonstration may only require showi
parameter value or assumption (e.g., building height). But in other cag
demonstrate that a value or assumption has been met.

Table C-11 lists each of the values and assumptions, along with guidance re
value or assumption has been met. %
. \Q

rojcct falls within a
magpbe required to

d to demonstrating that the

*

N\

Q\

¥ As used in this document, when the staff states that the project meets a value or assumption of the PPE or SPE, it

should be read as to mean that the project meets or is bounded by the value or assumption.
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Table C-1-1.

PPE/SPE Values and Assumptions

Guidance Related to Demonstrating That the Value or Assumption en Met
Method of Demonstration

L

Reactor Site Criteria

10 CFR 100.20, Factors to be
considered when evaluating sites

Compliance must be demonstrated in the applicant’s final safety analysis répo Msing the guidance in the

Standard Review Plan (SRP, NUREG-0800) (Ref. C15).

10 CFR 100.21, Non-seismic siting
criteria

Compliance must be demonstrated in the applicant’s FSAR using th e SRP

10 CFR 100.23, Geologic and
seismic siting criteria

Compliance must be demonstrated in the applicant’s FS

Site Size and Location

100 ac (40 hectare)

Document site acreage and include a scaled map or
large enough to accommodate the proposed rea,

Complies with applicable zoning

Indicate the zoning for all lands enconap@
zoning. Briefly explain whether any

Consistent with the objectives of any
relevant land use plans

Indicate what, if any, compreh
land use objectives ex&fesse
consistent with those

Complies with the Coastal Zone
Management Act (CZMA, 16 U.S.C.
1451 et seq.) (Ref. C16) and the
Farmland Protection Policy Act
(FPPA, 7 U.S.C. 4201 et seq.) (Ref.
C17), if applicable

so, provide a copy
determination wi

with th?urls i
inagon,

ency responsible for administering the CZMA, indicate when the State is expected to reach a
explain why the State is expected to reach a favorable determination.

of the site is owned or controlled by a Federal agency, provide evidence that the responsible agency
the Natural Resources Conservation Service (NRCS) in accordance with the requirements of the

—

162 of the Clean Air Act (42 U.S'C.

Provide a scaled map showing the site and any Federal or State parks, wilderness areas, Class I areas under Section 162

the Clean Air Act, Wild and Scenic Rivers, Natural Heritage Rivers, or State-designated rivers of conservation
concern within 2 mi (3.2 km) of the site perimeter; or provide a statement that none of these types of areas occurs
within 2 mi (3.2 km) of the site perimeter. Note that the assumption is that no such areas occur within 1 mi (1.6 km) of
the site perimeter; coverage for the additional distance is requested solely for verification purposes.
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PPE/SPE Values and Assumptions

Method of Demonstration

7401 et seq.) (Ref. C18), or a Wild
and Scenic River (Wild and Scenic
River Act (16 U.S.C. 1271 et seq.)
(Ref. C19), or a National Heritage
River, or a river of similar State
designation.

No existing residential areas within
0.5 mi (0.8 m) of site

ses 1 mi (1.6 km) of the site perimeter,
1 i (1.6 km) of the site perimeter. Note that
sitePerimeter; coverage for the additional

Provide a scaled map showing the site and any existing residential laf
or provide a statement that no existing residential land use: i
the assumption is that no such areas occur within 0.5 mi
distance is requested solely for verification purposes.

Permanent Footprint of Disturbance

30 ac (12 hectare) of vegetated lands

site thatMminimum distinguishes between vegetated cover
tated cover (such as buildings, pavement, gravel, or

sed on aerial photography or satellite imagery that is no more
ed using another mapping procedure where land cover
or-minus 10 ft (3.048 m).

Provide a scaled basemap of existing land cover on
(such as forest, scrub, lawn, and cropland) and non-v
unvegetated dirt surfaces). Existing land cov
than 1 year old at the time of submittal, or
boundaries can be estimated to an accu

imeter of all areas(s) of disturbance, including separate perimeters for

mporary disturbance. When considering disturbance, account for areas of
d not just for the position of actual structures. Indicate the acreage included

orary disturbance.

To the basemap, add an overlay depigti
areas of permanent disturbanc
grading and other vegetatio
in the perimeters for p

Counts only land that supports
vegetation as of project baseline

When demonstratin ed footprint of disturbance does not encompass more than 30 ac (12 hectare) of

vegetated land, do

No prime or unique farmland, or
other farmland of statewide or local
importance

ate which mapping units are designated as prime or unique farmland or farmland of State or local
vide the total acreage of all NRCS soil mapping units designated in each farmland category.

No floodplains, surface-water
features, riparian habitat, late
successional vegetation, o
conservation land

scaled map depicting the proposed permanent and temporary footprints of disturbance and the following

100-Year Floodplain boundaries. Use data based on Flood Insurance Rate Maps developed by the Federal
Emergency Management Agency, State agencies, or onsite hydrological modeling using widely accepted
modeling procedures such as those of TR-55 developed by the NRCS. Account for riverine, coastal, and
lacustrine floodplains. Depiction of “floodway” boundaries is not necessary, and depiction of “floodways” by
themselves is insufficient. In areas where published floodplain data are not available, use hydrological modeling
data but only for oceans and estuaries, lakes over 100 ac (40 hectare) in area, and second-order or larger perennial
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PPE/SPE Values and Assumptions

Method of Demonstration

streams and rivers (i.e., those downstream of the junction of two solid “blugs1 erennial streams on 7.5-
minute U.S. Geological Survey (USGS) topographical quadrangles).
e Riparian Habitat: Unless the project is downstream of major dams, identif

floodplain as riparian habitat. If the project is downstream of major dap

hab ithin the 100-year
as riparian habitat any areas

other approach used to bound riparian habitat). Other considerati
deposits, watermarks on trees, and the presence of wracklines
flooding.

e Late Successional Habitat: Identify any areas contai
experienced significant human or natural disturban
vegetation might be for the geographic region and landsga
determinations, consult with an ecologist who
many well-drained, deep-soiled humid areas o
trees, that of other more arid, poorly drai
tundra.

e Dedicated Conservation Land: Identi
Federal, State, or local agencies @

o be “old growth” vegetation that has not
lecades. Consider what the expected old growth

private land specifically targeted for conservation by
ed conservation organizations.

y public

No more than 0.5 ac (0.2 hectare) of
wetlands in permanent or temporary
disturbance on the site or ROWs

sing the methodology, regardless of anticipated jurisdictional status under the Clean
y of a Jurisdictional Determination (JD) or preliminary JD from the USACE, if
a copy of the wetland delineation report, including field data sheets.

Depict all wetlands
Water Act (CWA).

elineated using the State methodology. Provide a copy of the State’s concurrence with the
if available, or otherwise provide a copy of the State wetland delineation report and field data sheets.

y the perimeter of the permanent and temporary footprints of disturbance on the scaled wetland map. Calculate

th t all wetlands within either footprint of disturbance, including wetlands potentially under CWA jurisdiction

nd any other wetlands meeting the Federal or State delineation criteria. The assumption is met if the total, regardless
jurisdiction, does not exceed 0.5 ac (0.2 hectare).

The site and ROWs do n
history of past industrial use
of leaving a legacy of contamin

Provide a review of the site and ROWSs using current methodologies in ASTM E 1527, Standard Practice for
Environmental Site Assessments (Ref. C20), completed within the past year. The assumption is met if the review
indicates no evidence of known potential environmental contamination.
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PPE/SPE Values and Assumptions

Method of Demonstration

requiring cleanup to protect human
health or the environment.

No Individual Permits required under
Section 404 of the CWA (Ref. C21)

roject could meet all such
State wetland agencies.

Use of best management practices
(BMPs) for soil erosion, sediment
control, and stormwater management

n is acceptable. If approved, provide
es or plans will comply with applicable

e region, briefly explain how the proposed
dustrial projects in similar regions.

Implementation of mitigation
specified in CWA permits

requirements will be met.

Habitat is not known to be
potentially suitable for one or more
Federal or State threatened or
endangered species.

Provide letters or database information from th
Service (NMFS; commonly referred to as N
Fisheries), and applicable State agencies do

itage dgfabase, include information from that database. The
as threatened or endangered or using similar State terminology.

Additional 20 ac (8 hectare) of
vegetated land

As described ab
site that at a mi
depicting the

all areas(s) of disturbance, permanent and temporary.

Count only land that supports
vegetation as of project baseline

that the proposed footprint of temporary disturbance does not encompass more than 20 ac (8

osed soils deliberatively maintained free of vegetation.

Restored to original grade and seeded,
or planted with indigenous
vegetation once constructi

complete.

explain how original grade will be restored, topsoiled, and revegetated. Identify possible source(s) for topsoil
a oposed depth of topsoiling. Propose a seed mix and/or develop a planting plan consisting mostly of regionally
indigenous plant species. Identify seeding rates and the size, spacing, and quantities of tree or shrub seedlings and
sery-grown seedlings, if used. Identify possible sources of seeds and other plant material. If seeds of non-indigenous
grasses or forbs are needed for initial soil stabilization, briefly explain how those species are expected to be displaced
by indigenous species. Provide a brief explanation of measures to monitor, maintain, and rectify the planted material
and exclude invasive vegetation for at least 5 years after planting.
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PPE/SPE Values and Assumptions |

Method of Demonstration

Offsite Rights-of-way (ROWs)

No longer than 1 mi (1.6 km) and no
wider than 100 ft (30.48 m), but
allows for unlimited additional
mileage for linear features built
within existing ROWs or directly
adjacent to existing ROWs or public
highways

1t
jace

W or widening of existing
atures on the maps or

Provide scaled maps or drawings outlining the boundaries of each proposed ne
ROWs. If existing ROWs or public roads border the proposed ROWs, depict th
drawings.

Does not cause the total project-wide
wetland fill to exceed 0.5 ac (0.2
hectare)

oundaries @Ewetland areas delineated using a wetland
egion. Depict all wetlands delineated using the

Provide a scaled map of each offsite ROW depicting the
delineation methodology acceptable to the USACE for the
methodology, regardless of anticipated jurisdictional status unide 'WA. Provide a copy of a JD or preliminary JD
from the USACE, if available. Otherwise, provide a gopy of theWgetland delineation report, including field data sheets.
If the State recognizes a wetland delineation methodolegy other than that recognized by USACE, depict also the

Overlay the perimeter of the permane
the total of all wetlands within either
and any other wetlands meetin
of jurisdiction, does not exce

isturbance, including wetlands potentially under CWA jurisdiction
tate delineation criteria. The assumption is met if the total, regardless

For offsite transmission-Itge R
provide a basemap in tldnd boundaries based on National Wetland Inventory (NWI) maps or other wetland
mapping develo al*or State agencies, and indicate placement of new poles or towers and access roads (and

cal ground disturbance).

Would not involve ground
disturbance to streams greater than
10 ft (3.048 m) in width

Does not cross or pass within 1 mi
(1.6 km) of parks, wildlife
conservation lands

gs noted above, identify each perennial stream crossing and estimate its width. Alternatively,
f each ROW on 7.5-minute USGS topographical coverage and identify each crossing of blue water
depicted as intermittent streams or using solid blue lines lacking a width dimension may be assumed
ft13.048 m) in width. Using the USGS map coverage, record the width of any blue features containing a

’ v@ atures occur within 1 mi (1.6 km) of any offsite ROW, provide a scaled map or drawing depicting the
distance from the ROW boundary.

Does not cross or pass
(1.6 km) of, or is not visibl
Federal or State parks or wild
areas, areas designated as Class

If these features occur within 1 mi (1.6 km) of any offsite ROW, provide a scaled map or drawing depicting the
distance from the ROW boundary.
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PPE/SPE Values and Assumptions

Method of Demonstration

under Section 162 of the Clean Air
Act (Ref. C22), or a Wild and Scenic
River or a National Heritage River,
or a river of similar State designation

May span wetlands, waters of the
United States, floodplains, shoreline,
or riparian lands

No demonstration needed.

Any new transmission poles or
towers would be constructed outside
of wetlands and floodplains

MEWI coverage available from FWS) and
rance Rate Maps). Use of wetland delineation
Roughly estimate the approximate locations for
xceeding 2,000 ft (609.6 m) are feasible,

Overlay any offsite ROWSs on basemaps depicting wetlang
floodplains (such as 100-year floodplain data available fia
maps and/or floodplain modeling maps is acceptable but negnecessar
transmission-line poles or towers. Confirm that any proposed
considering voltage, pole/tower height, and site conditions.

Pipelines or buried utilities would be
directionally drilled under surface
waters to avoid physical disturbance
of shorelines or bottom substrates

For all surface-water features depicted as crossed by the proposed utility centerlines on USGS 7.5-minute topographic
coverage, other than intermittent streams, congis g feasibility of construction methods that do not physically disturb
the shorelines or bottom substrates, such as@itectional dgilling or elevated construction.

Use of BMPs for soil erosion,
sediment control, and stormwater
management

List specific measures that will be taken tgfgnintze soil erosion and sedimentation, or provide copies of plans
ig é efence to existing guidance documents or plans previously approved for
g (not necessarily nuclear) in the region is acceptable. If approved, provide

Implementation of mitigation
specified in CWA permits

No physical disturbance to streams
greater than 10 ft (3.048 m) in width
below the ordinary high-water mark

Access roads crossing non-
jurisdictional surface-wate
meet the substantive red
Nationwide Permits 12 or
regarding limits on disturbang
requirements for mitigation

idth. Alternatively, provide field measurements of the width of each perennial stream crossing. For each
escribe or show on a drawing any unavoidable encroachment below the ordinary high-water mark.

e centerline of any proposed access roads and indicate each crossing of surface-water features on USGS 7.5-
minute topographic coverage (or other surface-water mapping of similar or greater accuracy). Briefly explain how the
indicated crossings meet the substantive requirements of Nationwide Permits 12 or 14, including any project-wide

cumulative maximums. For purposes of this analysis, count all surface-water features regardless of CWA jurisdiction.
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PPE/SPE Values and Assumptions |

Method of Demonstration

Maximum Building and Structure Height

50 ft (15.24 m), except 200 ft (60.96
m) for meteorological towers and
transmission towers and 100 feet for
mechanical draft cooling towers

Verbally or using drawings, indicate the height above ground level of each pro building or structure exceeding 50
ft (15.24 m) in height. If no proposed structures exceed 50 ft (15.24 m) in heigh eg level, indicate this as
well.

None of the structures would be built
within or be visible from Federal or
State parks or wilderness areas, other
areas designated as Class [ under
Section 162 of the Clean Air Act (42
U.S.C. 7472(a)), or designated Wild
and Scenic Rivers

factors such as distance, topography, vegetation, existing stru
might substantially affect visibility. Consider also visibilit,

year when relevant atmospheric conditions such as fog and

aze may stibstantially differ. While visual simulations
using quantitative data would be ideal, brief qualitative descrigtions

¥t visibility are acceptable.

No transmission poles or towers over
100 ft

ound level of each proposed transmission pole or tower
exceed 50 ft (15.24 m) in height above ground level, indicate

Verbally or using drawings, indicate the height above
exceeding 50 ft (15.24 m) in height. If no suc,
this as well.

Intake and Discharge

Adhere to the best available

technology requirements of CWA
316(b) (Ref. C23)

List each applicable requiremen

¢

n@lain how the proposed project will comply with each.

Operated in compliance with CWA
Section 316(b) and 40 CFR 125.83
(Ref. C24), including compliance
with monitoring and recordkeeping
requirements in 40 CFR 125.87 and
40 CFR 125.88, respectively

Provide a copy of any re its, permit applications, or ongoing discussion with permitting agencies that
demonstrate applic

monitoring and ¢

Best available technologies are
employed in the design and operation
of intake and discharge structures to
minimize alterations due to scourin
sediment transport, increase
turbidity, and erosion

Adherence to requireme
National Pollutant Dischar
Elimination System (NPDES
permits issued by the U.S.

Provide a copy of any NPDES permit or permit application, or estimate what the proposed discharge concentrations
and monitoring requirements will be for each proposed outfall.
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PPE/SPE Values and Assumptions

Method of Demonstration

Environmental Protection Agency
(EPA) or a given State

X

In-Water Structures (including intake and discharge structures)

Constructed in compliance with
provisions of the CWA Section 404
and Section 10 of the Rivers and
Harbors Appropriation Act of 1899
(33 U.S.C. 401 et seq.) (Ref. C25)

Indicate which permits are required and provide copies of the permits or brj IWhy the proposed project

meets the requirements for each permit.

Adverse effects of building activities
controlled and localized using BMPs
such as installation of turbidity

curtains or installation of cofferdams

mimize aquatic impacts.

List each proposed technology and briefly explain how 1

Any shorelines or other areas
temporarily disturbed to build intake
and discharge structures would be
restored using regionally indigenous
vegetation

indigenous plant species. Outline any prop
minimize erosion and sedimentation up

d nursery-grown seedlings, if used. Identify possible sources of
~#idigenous grasses or forbs are needed for initial soil stabilization,
briefly explain how those speci
measures to monitor, @int
planting.

Construction duration would be less
than 7 years

ration of construction.

Provide documer‘lt.aN

Cooling Towers

No natural draft cooling towers

rop&d cooling towers as natural draft or mechanical draft, or provide other classification.

Would be equipped with drift
eliminators

t eliminators would be used for each cooling tower, if any.

Makeup water would be fresh
(salinity less than 1 ppt)

otation for each proposed intake, if any.

‘e

No once-through coolin,

Other Cooling Features

ate whether or not once-through cooling is proposed.

No new cooling ponds

State whether or not cooling ponds are proposed.

No new reservoirs

State whether or not any new reservoirs are proposed.

No spray irrigation ponds

State whether or not any new spray irrigation ponds are proposed.
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PPE/SPE Values and Assumptions |

Method of Demonstration

Copper Alloy Tubes

No use of copper alloy tubes ‘

State whether or not copper alloy tubes are proposed.

. Y "

Criteria Pollutant and Hazardous Air Pollutant Emissions

Criteria pollutants emitted from
vehicles and standby power
equipment during construction and
operations are less than Clean Air
Act de minimis levels set by the EPA
if located in a nonattainment or
maintenance area.

Applicants should demonstrate the attainment status in the region for all t
is in an attainment area, then the applicant does not need to provide esti

EPA AP-42 methods that use potential power output or
diesel fired engines. EPA model Motor Vehicle Emission

ity and operating hours for natural gas and
OVES) (Ref. C27) could be used to calculate

Hazardous Air Pollutant (HAP)
emissions will be within regulatory
limits.

(Ref. C28). If the applicant is considered a
Technologies (MACT) standards in con

e applicant must demonstrate Maximum Achievable Control
al and State agencies regulations. Emissions for stationary

Construction and operation activities
meet the permitting requirements of
applicable State and local agencies.

peginits containing information about emissions, equipment certification,
ed maximum allowable limits. Applicants should provide additional air
modeling analyses if req
provide a status of o i

Use of BMPs for dust control

Ps, such as watering, chemical stabilization, and seeding to control fugitive dust
ented in compliance with State and local air permitting programs. Applicant should

emi

Greenhouse Gas Emissions

ANR construction and operation,
including uranium fuel cycle
activities, transportation of fuel an
waste, and decommissioning

emit no more than 2,534.0
CO3(e) for the lifespan 0
of 97 years.

1d provide information to demonstrate that the greenhouse gas (GHG) footprint emissions from various
adtivities over the lifespan of 97 years will be less than the threshold of 2,534,000 MT COx(e). The NRC staff
a report that calls out the significant activities contributing to GHG emissions that were considered in
developing the PPE value (Ref. C30). The applicant must demonstrate they meet or are under all five of the significant

tivities outlined in the report. An applicant may meet an equivalent for construction and operation workforce traffic,
for example, operation workforce traffic could be 550 workers traveling 80 miles a day. If the applicant does not meet
the five activities shown below, then they must provide an estimate of the total GHG emissions for the life-cycle of the
proposed project. The applicant can use the methods in RG 4.2 and ISG-26 to determine this estimate.
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PPE/SPE Values and Assumptions Method of Demonstration

The significant activities in the report are uranium fuel cycle, plant operations, ioh workforce traffic, construction
workforce traffic, and construction equipment activities. The following must b ated to meet the PPE value:
Uranium fuel cycle — 25 million Separative Work Units or 32,230 metrd SO al uranium

Plant operations — 560,000 MWh total energy output from onsite g g
Operation workforce traffic — 1,100 onsite staff driving 40 miles ge
Construction workforce traffic — 2,000 onsite staff driving 404ilcs
Construction equipment activities — 281,800 MWh total el&]

Cooling System Air Quality

Hazardous Air Pollutant emissions Applicants should provide estimates of potential emissi
will be within regulatory limits with Federal and State regulatory standards as promulgate

m cooling towers to demonstrate compliance
art 63. If the applicant is considered a major

42 (Ref. C29) method based on drift rate and total
dissolved solids concentration. Applicants should provide information about any other method used to compute
emissions for their relevant cooling system.

Subject to State permitting Applicants should provide new source air g information about emissions and approvals for State and
requirements local regulatory compliance. If the appligant a permit, then provide a status of obtaining these permits
and potential mitigation measures thg m' iGant Wil employ for the project.

Ozone and NOx Emissions

Transmission-line voltage no higher | Applicants should provide the{potcngial ge in the transmission lines.
than 1,200 kV $

Total Plant Water Demand

Total plant water demand is less than | From information

or equal to a daily average of 6,000 rates of water r
gpm supply

for a

gpm“

Municipal Water Availability
The amount available from on provided as described in Sections 2.2, 3.3, and 3.4 of this RG, if municipal water is used for plant
municipal water systems exceeds the supply, provide (1) the amount of municipal water needed for plant uses and (2) the amount of municipal water
amount of municipal water reguire av accounting for all existing and planned future uses. Demonstrate that the amount of available municipal water
by the plant. xceeds the plant’s municipal water needs. Provide a description of past or ongoing negotiations including information
arding the likelihood of reaching an agreement for the stated quantity of water from the municipal source or sources.

Surface-Water Availability — Flowing (Stream or River)
(not applicable if plant does not use cooling water)
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Method of Demonstration

Average plant water withdrawals do
not reduce discharge from the
flowing waterbody by more than 3
percent of the 95 percent exceedance
daily flow and do not prevent the
maintenance of applicable instream
flow requirements.

From information provided as described in Sections 2.2, 3.3, and 3.4 of this RG
agencies that collect, quality control, and distribute flow data (e.g., USGS) to e
flow using standard statistical techniques or obtain the 95 percent exceedance d ow
agency or agencies. Calculate the reduction in the 95 percent exceedance dailysflow
plant withdrawal from it. Calculate the percent reduction in the 95 percentgxce ce
percent reduction is 3 or less.

ly flow data obtained from
95 percent exceedance daily
ates from the same
ubtracting the daily average
ily flow. Demonstrate that the

Compare the reduced 95 percent exceedance daily flow with
all instream flow requirements are met.

tream flow requirements to demonstrate that

The 95 percent exceedance daily
flow accounts for existing and
planned future withdrawals.

this RG, demonstrate how the estimate of the
thdrawals between the point where flow data are

From information provided as described in Sections 2.2,
95 percent exceedance daily flow accounts for existing and p
collected and the proposed plant withdrawal locatio

Water availability is demonstrated by
the ability to obtain a withdrawal
permit issued by State, regional or
Tribal governing authorities.

3.3, and 3.4 of this RG, describe past or ongoing negotiations

From information provided as described in Sections
ithdrawal permit from the appropriate State, regional, local, and/or

to demonstrate the likelihood of obtaining a w;,
Tribal authorities.

Water rights for the withdrawal
amount are obtainable, if needed.

From information provided as descri
related to the proposed plant withdr:
of obtaining any needed water zi

Changes in littoral zone water levels
and hydroperiod resulting from
surface-water withdrawals are within
historical annual or seasonal
fluctuations.

From information prov'led
fluctuations in littoral zo
in littoral zone water

If withdrawals are from an estuary or
intertidal zone, then changes in
salinity gradients are within the
normal tidal or seasonal movements
that characterize the waterbody.

s, estimate the changes in tidal and seasonal movements of salinity gradients and demonstrate that

the ﬁn rewithin historical variations.

Surface-Water Availability — Non-Flowing (not applicable if plant does not use cooling water)

Water availability of the Grea
Lakes, the Gulf of Mexicg
estuaries, and intertidal
exceeds the amount of wa
by the plant.

From¥fformation provided as described in Sections 2.2, 3.3, and 3.4 of this RG, demonstrate that the source of plant
ater withdrawal is one of the Great Lakes, the Gulf of Mexico, an ocean, an estuary, or an intertidal zone.
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Method of Demonstration

Water availability is demonstrated by
the ability to obtain a withdrawal
permit issued by State, regional or
Tribal governing authorities.

e past or ongoing negotiations

From information provided as described in Sections 2.2, 3.3, and 3.4 of this RGggle
0 State, regional, local, and/or

to demonstrate the likelihood of obtaining a water withdrawal permit from the ap
Tribal authorities.

Water rights for the withdrawal
amount are obtainable, if needed.

of obtaining any needed water rights.

Changes in littoral zone water levels
and hydroperiod resulting from
surface-water withdrawals are within
historical annual or seasonal
fluctuations.

From information provided as described in Sections 2.2, 3

If withdrawals are from an estuary or
intertidal zone, then changes in
salinity gradients are within the
normal tidal or seasonal movements
that characterize the waterbody.

3.3, and 3.4 of this RG, if plant water withdrawals are from an
seasonal movements of salinity gradients. Using the plant

estuary or an intertidal zone, estimate histori
water withdrawal rates, estimate the chang

the changes are within historical Variatiﬁ.

Municipal Systems’ Available Capacity to Receive and Treat Plant Effluent

The available capacity of the
municipal systems to treat effluent
exceeds the expected amount of plant
effluent.

ections 2.2, 3.3, and 3.4 of this RG, provide the available capacity of
amount of plant effluent discharged to the system(s) accounting for all existing

From information provided asfdcsegibe
municipal system or sftem
and planned future efflu

exceeds the amount

. Provide a description of past or ongoing negotiations including information
ing an agreement for the stated quantity of plant effluent discharge to the municipal

ca

Less than or equal to 50 gpm

Withdrawal results in no more than
ft (0.3 m) of drawdown at ¢
boundary.

gpm. Provide separate estimates for building activities and for operational activities.

analysis of the expected changes in groundwater heads resulting from the withdrawal of groundwater at the
site for plant uses (excluding dewatering). This analysis should use information from the FSAR related to the site
drogeology and the occurrence of groundwater, groundwater characterization information provided in Section 2.2.1
of the RG, information provided in Section 3.2 of the RG related to well structures, and the estimate(s) of groundwater
withdrawal for plant uses (confirmed above to be less than or equal to 50 gpm). The type of analysis and the level of

detail will depend on project-specific characteristics (e.g., site size, well location, aquifer characteristics). Confirm that

DG-4032, Appendix C, Page C-26




PPE/SPE Values and Assumptions

Method of Demonstration

groundwater withdrawals for plant uses are projected to result in no more than
boundary during the life of the plant.

) of drawdown at the site

Withdrawals are not derived from an
EPA-designated Sole Source
Aquifer, or from any aquifer
designated by a State, tribe, or
regional authority to have special
protections to limit drawdown.

Provide a map showing the plant site and the surrounding region that includes t tio
Source Aquifers (SSAs) and any other aquifers with special protections to Lj aw
or other protected aquifer, use information from the FSAR related to the sif¢ h
groundwater, and information provided in Section 3.2 of the RG relatg

EPA-designated Sole
n. If the site overlies an SSA
ology and the occurrence of
res, to demonstrate that
r protected aquifer. SSA data may be

Withdrawals meet the permitting
requirements of applicable State and
local agencies.

Changes in wetland water levels and
hydroperiod resulting from
groundwater use are within historical
annual or seasonal fluctuations.

Using results from the analysis of changes in groun
site for plant uses (see above), evaluate the expected

wetlands. From the information provided in
in the water levels and hydroperiod of thes tlands.
d

esulting from the withdrawal of groundwater at the
nges in water levels and hydroperiod for potentially affected
f this RG, estimate historical annual and seasonal fluctuations
onstrate that the expected changes in wetland water levels

and hydroperiod resulting from plant g r withdrawals are within historical fluctuations.

Groundwater Withdrawal for Excavation or Foundation Dewatering

The dewatering rate less than or
equal to 50 gpm.

Information provided in Sectio
excavations, and the potential
description of groundﬂter
hydrogeology and the oc

dewatering and con

.24 of the RG identifies the structure foundation elevations, depths of
deéWitering during building and operations. From this information and the
ection 2.2.1 of the RG and related information from the FSAR describing site

imate is less than or equal to 50 gpm. Provide separate estimates for building
perational (foundation dewatering) activities, if applicable.

Dewatering results in negligible
drawdown at the site boundary.

watering locations, aquifer characteristics). Confirm that dewatering is projected to result in negligible
hessite boundary during the duration of dewatering activities.

Dewatering discharge has minimal

effects on the quality of the receivin
waterbody (e.g., as demonst b
conformance with NPDE
requirements).

receiving waterbody for dewatering discharge. Using information relied on to evaluate the dewatering rate

information provided in Section 2.2.3 of this RG, estimate the effect of the discharge on the water quality

eiving waterbody. Demonstrate that the discharge conforms to the requirements of an existing discharge

ermit, if applicable. Otherwise, describe past or ongoing negotiations to demonstrate the likelihood of obtaining a
charge permit from the appropriate State or Tribal authority.

Changes in wetland water and

hydroperiod resulting from

Using results from the analysis of changes in groundwater heads resulting from dewatering (see above), evaluate the
expected changes in water levels and hydroperiod for potentially affected wetlands. From the information provided in
Section 2.2 of this RG, estimate historical annual and seasonal fluctuations in the water levels and hydroperiod of these
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dewatering are within historical
annual or seasonal fluctuations.

wetlands. Demonstrate that the expected changes in wetland water levels and h d resulting from dewatering
activities are within historical fluctuations.

Groundwater Quality

The plant is outside the recharge area
for any EPA-designated Sole Source
Aquifer or any aquifer designated to
have special protections by a State,
Tribal, or regional authority

OWS of EPA-designated SSA,
authority, and the recharge areas of
data from the applicable State,

Provide a map showing the plant site and the surrounding region that inclug
any other aquifers with special protections designated by a State, Tribal, ofire
these aquifers. SSA data may be available from the EPA and other prof
Tribal, or regional authority.

The plant is outside the wellhead
protection area or designated
contributing area for any public
water-supply well.

cludes the locations of wellhead protection
ellhead protection and designated contributing

Provide a map showing the plant site and the surrounding tggi

areas or designated contributing areas for public water-supp
area data may be available from the applicable State or local au

No planned plant discharges to the
subsurface (by infiltration or
injection), including stormwater
discharge

of the RG, identify receiving water bodies for plant liquid
subsurface (by infiltration or injection).

Using information provided in Sections 3.2, 3.3gand

Applicable requirements and
guidance on spill prevention and
control are followed, including the
relevant BMPs and Integrated
Pollution Prevention Plan.

A groundwater protection program
conforming to NEI 07-07 (Ref. C31)
is established and followed

Impacts on Aquatic Biota

Adherence to regulatory limits in 40
CFR 125.84

@requirement, and briefly explain how the proposed project will comply with each. Briefly explain
nd recordkeeping requirements will be met.

Adherence to requirements in

NPDES permits issued by the EPA a
or a given State - J

of any NPDES permit or permit application, or estimate what the proposed discharge concentrations
itoring requirements will be for each proposed outfall. Explain how each concentration will be met.

Radiological Environmental Hazards

Less than the radiation
effluent limits for protecti
radiation during construction
operation

Re applicant must demonstrate compliance with the following regulatory requirements:
e 10 CFR 20.1101, Radiation Protection Programs (Ref. C32)
e 10 CFR 20.1201, Occupational dose limits for adults
e 10 CFR 20.1301, Dose limits for individual members of the public
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e Appendix B of 10 CFR Part 20, Annual Limits on Intake (ALIs) and Deri oncentrations (DACs) of

Radionuclides for Occupational Exposure; Effluent Concentrations; Conc 10ms,for Release to Sewerage
e 10 CFR 50.34a Design objectives for equipment to control releases of radiéa¢tive al in effluents—nuclear
power reactors10 CFR 50.36a Technical specifications on effluents fr cleagipower reactors (Ref. C33)

Note: The application should contain sufficient technical information for the st
safety review.

or

The application should be found to be in compliance by the
protection program and an effluent release monitoring pre

complete the detailed technical

bove regulations through a radiation

Less than criteria established in
International Atomic Energy Agency
(IAEA) and National Council on
Radiation Protection &
Measurements (NCRP) guidelines
for protection of nonhuman biota

effluent releases and annual doses would be
€ below IAEA ( Ref. C34) and NCRP ( Ref. C35)

Applicants would demonstrate in their application that any
within regulatory limits to ensure that nonhuman biota doses
guidelines as demonstrated in Tables 3-5 and 3-6 of ghe ANR

X o

Nonradiological Environmental Hazards

The applicant must adhere to all
applicable Federal, State, local, or
Tribal regulatory limits and permit
conditions for chemical hazards,
biological hazards, and physical
hazards from a proposed ANR.

apto be applied for regarding nonradiological environmental hazards.
, agency granting the permit, regulation the permit is required by, the

dates the permit is applicable,
electronic link to the p“mi i

Provide a description of

to meet applicable

environmental

demons*elte
1

local, or Tribal regulations and permit conditions in regard to nonradiological
escription should include specific elements of the plant’s procedures necessary to

The applicant will follow
nonradiological public and
occupational health BMPs and
mitigation measures, as appropriate,

to govern building and operations-
related activities.

Wildlife-Related Noise Generation

85 dBA 50 ft (15.24 m)
source

Provide the results of any ambient noise studies that have been conducted, including the locations of noise sources and
measurements, and corresponding noise levels, including meteorological conditions during the measurement period and
the resulting effects on the measured noise levels.
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Human-Related Noise Generation

65 dBA at site boundary

Provide the results of any ambient noise studies that have been conducted, incl
receptor locations, and corresponding noise levels. Studies should be conducted

close areas of human activity (parks, offices, etc.)

Project will comply with State and
local noise-abatement laws and
ordinances, or the applicant will
pursue a variance or an exception
with the State or local regulator, or
will be able to mitigate the noise
sufficient to satisfy the regulator.

Provide documentation of compliance with applicable State and/or log
including any variances or mitigation required.

Project will implement BMPs,
including modeling, foliage planting,
construction of noise buffers, and the
timing of construction and/or
operation activities.

Provide descriptions of any BMPs implemented to miflimize impacts.

Sh

Radiological Waste Management

Meets the criteria of regulations and
low-level radioactive waste (LLRW)
generation is less than 21,200 ft3
(600 m*) and 2,000 Ci (7.4 x 103
Bq) per year.

Applicants should demonstra ation and management of radiological waste meet the regulatory

requirements of 10 CRR Pa K, 10 CFR Part 61 (Ref. C36), 10 CFR Part 71 (Ref. C37), and 10 CFR

Part 72. Applicants shoufdde trate that the quantities of LLRW generated would be less than the quantities of
LLRW generated at gmistingaaucledr power plants, which generate an average of 21,200 ft* (600 m*) and 2,000 Ci (7.4
x 103 Bq) per year

Meets criteria for mixed waste Small
Quantity Generator.

e that the generation of mixed waste meets the criteria of a Small Quantity Generator in

the Resotirge n and Recovery Act (RCRA) (Ref. C38).

Nonradiological Waste Management

Applicants must meet all applicable
permit conditions, regulations, and
BMPs related to solid, liquid, and
gaseous nonradiological waste
management.

ide lethat lists all the permits received or to be applied for regarding nonradiological waste. The table should

e e of the permit, agency granting the permit, regulation the permit is required by, the dates the permit is
and whether or not the permit is publicly available. Provide a copy of the permit or an electronic link to the
e permit is publicly available on a website.

vide a description of management plans, programs, or processes that either will be implemented or are implemented
to meet applicable Federal, State, local, or Tribal regulations and permit conditions in regard to solid, liquid, or gaseous
nonradiological waste management would include specific elements of the plant’s procedures, including BMPs,
necessary to demonstrate that the management plan, program, or process meets the applicable objectives required by
the regulation or permit condition.
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Perform mitigation measures, to the
extent practicable, such as recycling,
process improvements, or using a
less hazardous substance.

Include a description of mitigation measures that will be implemented or are i
management plans, programs, or processes set in place to meet applicable Fed

d in the description of
ocal, or Tribal regulations

and permit conditions.

i

Postulated Accidents

For design-basis accidents, the
exclusion area boundary maximum
total effective dose equivalent
(TEDE) for any 2-hour period and
the low-population zone maximum
TEDE for the duration of the
accident release

Calculate the maximum exclusion area boundary TEDE for any two-

iy pvealculate the TEDE for the low-
ther'd@ration as justified), and compare this to

50.34(a)(1), 10 CFR 52.17(a)(1) and 10

CFR 52.79(a)(1) [Ref. C39]), SRPs (e.g., SRP criteria, ection 15.0.3 of NUREG-0800 [Ref. C15]),

and RGs, (e.g., RG 1.183 [Ref. C40]), as applicable.

For accidents involving hazardous
chemicals, the ANR hazardous
chemical inventory is less than their
Threshold Quantities (TQs) and
Threshold Planning Quantities

(TPQs).

Compare the ANR inventory of a regulated substance'te its TQ; and compare the ANR inventory of an extremely
hazardous substance to its TPQ.
Note: TQs are found in 40 CFR 68.130, T

Appendices A and B (Ref. C42).

s 1,2, 4 (Ref. C41); and TPQs are found in 40 CFR Part 355,

A potentially cost-beneficial severe
accident mitigation design alternative
(SAMDA) would not be reasonable.

e maximum benefit of avoiding an accident is so small that a SAMDA
um cost to design an appropriate SAMDA.
would be based on the available risk information derived from the
eport and would apply the cost formulas from NUREG/BR-0058 (Ref. C43).

If a cost screening analysis de
analysis is not justiﬁe@as
Note: This cost screenin

FSAR/Preliminary S

Acts of terrorism

at the environmental impacts of acts of terrorism and sabotage only need to be

is subject to the jurisdiction of the U.S. Court of Appeals for the Ninth Circuit. Because
s of a facility subject to the jurisdiction of this court cannot be determined without the
specific factors, the potential impacts of terrorism and sabotage for these facilities would
ific analysis. The necessary environmental evaluation would be performed based on the design
ide for physical protection of the ANR from acts of terrorism and sabotage. The impacts of acts of
mitigated by complying with the physical protection requirements under 10 CFR Part 73, Physical

The peak project-related |
workforce including fa
not exceed established loca
and growth projections for
infrastructure and service dema

Site Employment

Rrovide a monthly construction schedule for the project, including, as much as possible, the identification of skilled
aft worker participation. Estimate the number of in-migrating workers expected at the peak employment period
disaggregated by worker craft and by whether the workers come alone or brings their families.
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Community Services and Infrastructure (e.g., housing availability; school capacities)

Housing vacancy rate in the affected
economic region does not change by
more than 5 percent, or at least 5
percent of the housing stock remains
available.

and non-family housing
ns used to derive these

Based on the in-migrating worker estimates from above, estimate how many val a
units would be needed to house the in-migrating workforce. Provide and defend su

values.
For the project’s identified Economic Impact Area, provide recent locafthousj @ alyses from readily accessible
sources (e.g., U.S. Census American Community Survey data, state ge a 1versity demographic analyses, or

local realtor reports), including the most recent estimate of s
family dwellings, multi-family dwellings, and apartme
habitable dwellings. Provide the most recent estimates o
trailers in the Economic Impact Area.

of habitable dwellings, including single-
oStrecent estimates of occupied and vacant
nd available amenities for RVs and recreational

Student: Teacher ratios in the affected
economic region do not change by
more than 5 percent (e.g., 1 child per
class of 20).

bringing their families above, provide and defend an
e families, disaggregated by pre-school, elementary, middle,

For the peak employment period estimate of in-migr
estimate of the number of children that would be in t
and high school age groups.

bers for
le'Student-

ch of the school age groups in the school district(s) in the
cher thresholds mandated by the State, county, of local

Provide the most recent teacher and student
Economic Impact Area. Provide any
governments.

Assumes housing and education
resources would be the only ones
where noticeable impacts might
occur

ates for local water and sewer services, the current hospital and clinic
st recent estimates of the ratio of first responders to population size (e.g., the

Provide the total capacity and
capacities and occupaw r an
number of firemen per capita

i

Transportation Systems and Traffic

The Level of Service (LOS)
determination for affected roadways
does not change.

Provide the mo t tr& study that contains the routes at least 90 percent of the construction and operations

e of the number of commuting construction or operations workers for each of the key traffic routes.
rease in daily traffic during commuting times, based on the traffic study baseline.

Tax Revenue

Tax revenues are beneficial
considered Category 1 isg
not require detailed ana’

PIMG most recent year’s tax revenues for property, income, and sales taxes, as well as which governmental body
ceives each tax. Describe the local property tax system, including any property tax collection before completion of
construction, the availability of Fees-in-Lieu of Taxes or other potential negotiated tax structure that could be applied

to the proposed project.

Fuel Cycle
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Impacts bounded by Table S-3

Calculate and compare the impacts associated with the fuel cycle to demonstrat
of Table S-3.
e  Verify use of in situ uranium recovery.
Verify use of gas centrifuges for enrichment.
Verify anticipated levels of fuel burnup.
Verify less reliance on coal fired electrical generation plants.

y are bounded by the impacts

Reprocessing capacity up to 900
MTU/yr

Demonstrate that any planned reprocessing capacity would be

Storage of spent nuclear fuel and
high-level waste after cessation of
operations

Demonstrate that waste and spent fuel inventories, as wé
containers, are not significantly different from what has beé
2157 (Ref. C12).

Fuel cycle facilities must satisfy
NRC regulatory requirements

Verify that regulatory requirements below are met:
10 CFR Part 40, “Domestic Licensing of
10 CFR Part 50, “Domestic Licensing i) and Utilization Facilities”

10 CFR Part 70, “Domestic Licensing pecial lear Material” (Ref. C46)

10 CFR Part 71, “Packaging an ottation ofadioactive Material”

10 CFR Part 72, “Licensing Re@uir r the Independent Storage of Spent Fuel, High-Level Radioactive

Waste, and Reactor-related Great lass C Waste”
e 10 CFR Part 73, “Physi C

aterial” (Ref. C45)

Plants and Materials.”

Transportation of Unirradiated Fuel

Less than the thresholds for the
maximum shipment distances in
Tables 3.11 and 3.12.

X

Calculate the maximu,
Table 3.11).

Calculatg the
fro aag .

@way shipment distance and compare it to 59,160 km (the maximum value from

annual round-trip shipment distance and compare it to the 118,320 km (the maximum value

nnual shipments should be normalized to a net electrical output of 880 MWe, i.e., 1,100 MWe with
apacity factor from WASH-1238 (Ref. C47). The above PPEs do not apply to situations in which an
ant proposes shipping the unirradiated ANR fuel by air, ship, or barge; or in which an ANR applicant

at an unirradiated ANR fuel transportation package be approved using the provisions of 10 CFR 71.12, 10
“41(c), or 10 CFR 71.41(d).

p se
CF

Transportation of Radioactive Waste

Less than the threshold
maximum shipment distanc
3.16

Table

Calculate the maximum annual round-trip shipment distance and compare to 293,145 km (the maximum value from
Table 3.16).
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,100 MWe with an 80 percent
. The above PPE does not

ip or barge; or where an
¢ provisions of 10 CFR 71.12,

Note: The shipments should be normalized to a net electrical output of 880 M
capacity factor and a shipment volume of 2.34 m’/shipment from WASH-1238
apply to situations where an ANR applicant proposes shipping the radioactive

applicant proposes that a radioactive waste transportation package be appro in,
10 CFR 71.41(c), or 10 CFR 71.41(d).

Transportation of Irradiated Fuel

Less than the thresholds for the
maximum shipment distances, and
burnup included in Tables 3.17
through 3.19

Calculate the maximum annual one-way shipment distance apdsg@mpare. it tom% km (the maximum value from

Table 3.17).

Calculate the maximum annual round-trip shipment distane are it to 1,010,786 km (the maximum value from

Table 3.19).

Note:

The shipments should be normalized to a net ical Qutput of 880 MWe, i.e., 1,100 MWe with an 80 percent
capacity factor and a shipment capacity of TU ent from WASH-1238 (Ref. C47).

Compare the maximum peak rod bu d/MTHU for UO; fuel or to a peak pellet burnup of 133 GWd/MTU
for TRISO fuel (the maximum valuegfr 3.18).

The above PPEs do ncgappl here an ANR applicant proposes shipping the irradiated ANR fuel by air,
ship or barge; or wher¢®an ANR applicant proposes that an irradiated ANR fuel transportation package be approved
using the provisions of 1 RYh.12, 10 CFR 71.41(c), or 10 CFR 71.41(d) such as might be applied for when
shipping a complet iat core. In addition, the irradiated ANR fuel must be shipped in a transportation
package that me 11 o applicable NRC regulations.

Decommissioning

Impacts are bounded by the
Decommissioning GEIS

lic should be well below applicable regulatory standards regardless of which decommissioning
idered in the Decommissioning GEIS is used.
nal doses should be well below applicable regulatory standards during the license term.
he quantities of Class C or greater than Class C wastes generated should be comparable to or less than the
nts of solid waste generated by reactors licensed before 2002.
e  The air quality impacts of decommissioning should be negligible.
Measures should be used to avoid potential significant water quality impacts from erosion or spills.
The ecological impacts of decommissioning should be negligible.
The socioeconomic impacts should be neither detectable nor destabilizing.

: \ calMate and compare the impacts associated with the Decommissioning GEIS (Ref. C14):
J e

t
c
p

Operational Life of the Plant
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40-year operational life, assuming a
40-year license

Describe the duration of the requested license and the operational life of the facj

N
\

Q\
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