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I. INTRODUCTION

This pr.oceeding concerns the application filed by Exelon Generation Company, LLC.
(“Exelon” or “the Applicant”) for an early site permit ("ESP") under 10 C.F.R. Part 52. Inan
Order dated August 2, 2006 (“Order”), in furtherance of its duties with respect to the mandatory
hearing on the application, the Atomic Safety and Licensing Board (“Board”) requested briefing
by the NRC Staff (“Staff") and the Applicant.' The Board instructed the Stalf to address in its
brief how the Application aﬁd the record in the proceeding sub’port certain findings pertaining to
whether the ESP should be issued.?

II. PROCEDURAL BACKGROUND

In addition to establishing a preliminary schedule for the proceeding and requiring the
production of certain documents, the Board's Order instructed the Staff to file a brief

expressly indicating how the Application and the record of this proceeding support: (a) a
negative finding as to whether the issuance of an ESP will be inimical to the common
defense and security or to the health and safety of the public; and (b) a positive finding
as to whether, taking into consideration the site criteria contained in 10 C.F.R. Part 100,
a reactor, or reactors, having characteristics that fall within the parameters for the site,

! See Order (Addressing: (a) Commission Order dated 7/26/06; (b) requiring briefings in
preparation for a public hearing; and (c) establishing a preliminary schedule), unpublished Order, dated
August 2, 2006.

2 Id. at 6.
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can be constructed and operated without undue risk to the health and safety of the
public; and (c) a finding that the requirements of section 102(2)(A),(C), and (E) of
[NEPA] and subpart A of 10 C.F.R. Part 51 have been complied with in the proceeding;
and (d) its view of the balance among conflicting environmental factors contained in the
record of the proceeding with a view-to determining the appropriate action to be taken;
and (e) its view (and that of the Applicant) of the consideration of reasonable
alternatives (within the constraints of Commission guidance on this matter), and how
that affects the determination regarding whether the ESP should be issued, denied, or
appropriately conditioned to protect environmental values.

Order at 6. The Board noted that the brief could be in outline form and could reference relevant

material in the record. /d.

In this brief, the Staff identifies the key safety and environmental findings to be made by
the Board pursuant to the Commission’s Notice of Hearing and applicable regulations. Second,
the Staff describes the major elements of the Clinton ESP record — primarily portions of the
Stafi’'s Safety Evaluation Report (“SER") and Final Environmental Impact Statement (“FEIS") -
that constitute the bésis for these ﬁndirigs.3 Finally, the Staff summarizes why the Board will

have adequate grounds for these findings and should, therefore, adopt the Staff’s conclusions

and recommendations with respect to issuance of the ESP.

lll. OVERVIEW OF KEY CONCLUSIONS TO BE REACHED BY THE BOARD
In this ESP proceeding, the Commission's “Notice of Hearing and Opportunity to Petition
for Leave to Intervenel[;] Early Site Permit for the Clinton ESP Site” of December 12.', 2003
(“Hearihg Notice™), identified the key issues to be addressed as follows:

(1) Whether the issuance of an ESP will be inimical to the common defense and
security or to the health and safety of the public (Safety Issue 1); and,

(2) whether, taking into consideration the site criteria contained in 10 C.F.R.
Part 100, a reactor, or reactors, having characteristics that fall within the
parameters for the site, can be constructed and operated without undue risk to
the health and safety of the public (Safety Issue 2) '

? Because the five issues identified by the Board are closely interrelated, the Staff has presented
its discussion of the record support for these Board findings cumulatively in Part IV of the brief, rather than
allocate pages separately to each issue.
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[...and, pursuant to NEPA] [wlhether, in accordance with the requirements of
Subpart A of 10 C.F.R. Part 51, the ESP should be issued as proposed.

68 Fed. Reg. 69427 (Dec. 12, 2003).

The Hearing Notice also focused the Board's inquiry on certain issues relevant for this

ESP proceeding, regardless of whether the hearing is contested or uncontested:
(1) Determine whether the requirements of Section 102(2) (A), (C), and (E) of
NEPA and Subpart A of 10 C.F.R. Part 51 have been complied with in this
proceeding; (2) independently consider the final balance among the conflicting
factors contained in the record of the proceeding with a view to determining the
appropriate action to be taken; and (3) determine, after considering reasonable
alternatives, whether the ESP should be issued, denied, or appropriately
conditioned to protect environmental values.
68 Fed. Reg. at 69427. Therefore, in accordance with the applicable agency regulations and
the Commission's notice of hearing in this proceeding, the Board should, after reviewing the
material portions of the record, make the findings discussed below (based on the support in the
record as summarized below in Part IV).

A. With respect to safety-related matters, the Commission’s Hearing Notice directed
that the Board determine “whether the application and record of the proceeding contain
‘sufficient information, and the review of the application by the Commission’s staff has been
adequate to support [the safety findings] proposed to be made by the Director, Office of
Nuclear Reactor Regulation[.]™ 68 Fed. Reg. at 69427. In examining the principal Exelon and
Staff review documents in the record, the Board should determine whether the record would
enable it to conclude that the Staff had a reasonable basis fbr its stated conclusions on safety

matters. The Board may assume that such a reasonable basis would be present if the facts

underlying a Staff determination are clear and the Staff's decision logically flows from those

* Thus, the Board has an obligation to determine whether the application and the record of the
proceeding support the Staff's findings; but, as part of that determination, it examines whether the Staff
findings — made evident in the Staff's formal review documents — demonstrate the adequacy of the Staff's
review. As the Commission advised, the Board should approach this task by conducting an examination
of the factual and logical foundation for the Staff's conclusions regarding the sufficiency of the application.
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facts and frorﬁ appropriate regulafory guidance. The Board should not, however, uhdertake
any independent review of, or attempt to verify, technical results presented in the Exelon
application or in the Staff’s review documents.

.Consequently, the Board should determine that (1) the issuance of an early site permit
will not be inimical to the common defense and security or to the health and safety of the public;
and (2) taking into consideration the site criteria contained in 10 C.F.R. Part 100, a reactor, or
reactors, having characteristics that fall within the parameters for the site, can be constructed
and operated without undue risk to the health and safety of the public. /d.

B. With respect to environmental matters, i.e., matters stemming from the agency's
NEPA obligations, the Hearing Notice required the Board to determine “whether the review
condﬁcted by the Commission pursuant to NEPA Has been adequate.” /d.; see also 10 C.F.R.
§ 2.104(b)(2)ii). The Staff's FEIS addreéses (1) the results of the NRC Staff's analyses, which
consider and wéigh the environmental effects of the proposed action (issuance of the ESP) and
of constructing and operating one or more new nuclear units at the ESP site, (2) mitigation
measures for reducing or avoiding adverse effects, (3) the environmental impacts of
alternatives to the proposed action, and (4) the NRC Staff's recommendation regarding the

‘proposed action based on its environmental review. FEIS at xxviii.

Consequently, the Board should fir{d that (1) the requirements of sections 162(2)(A),
(C), and (E) of NEPA aﬁd Subpart A of 10 C.F.R. Part 51 have been complied with; (2) it has
independently considered the final balance among the factors contained in the record of the
proceeding with a view to determining the appropriate action to be taken; and (3) after
considering reasonable alternatives (including an analysis to determine that none of the
alternative sites identified is obviously superior to the proposed Clinton ESP site), the ESP
should be issued, and protection of the environment does not require denial or any further

conditioning of the permit.
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In Part IV, below, the Staff will describe the aspects of the SER and FEIS that represent
the primary basis for these ultimate safety and environmental findings.

IV. SUPPORT IN THE RECORD OF THIS PROCEEDING, INCLUDING THE
STAFF'S REVIEW, FOR THE FINDINGS TO BE MADE BY THE BOARD

A. Safety-Related Matters
1. Applicable Regulatdry Guidance

The NRC Staff's SER delineates the scope of technical matters the Staff considered in
evaluating the ESP application and the suitability of the proposed site. NRC Review Standard
(RS)-002, “Processing Applications for Early Site Permits,” issued in May 2004 [ADAMS
Accession No. ML040700094), provides detail concerning the scope and bases of the Staff's
review of the radiological safety and emergency planning aspects of a proposed nuclear power
plant .site. .SER at 1-2. Prepared specifically to address the evaluation of ESPs, this review
Stahdard contains regulatory guidance derived from NUREG-0800, “Standard Review Plan for'
the Review of Safety Analysis Reports for Nuclear Power Plants” -(hereinafter referred to as the
Standard Review Plan or “SRP"), which reflects the NRC Staff's historical experience in
establishing and promulgating guidance concerning the saféty of nuclear facilities, as well as in
evaluating safety assessments.® SER at 1-2. The format of the Clinton SER is esséntially
consistent with that of the SRP; however, because not all portions of the SRP are within the
scdpe of an ESP proceeding, some sections were not addressed by the Staff’s findings.

2. Safety-Related Findings

The Staff compl_eted its review and made ﬁndings on the safety-related matters

addressed in Exelon's application, including seismology, geology, meteorology, and hydrology,

as well as hazards to a nuclear power plant that could resuit from manmade facilities and

5 Selected topics in SRP Sections 1.8, 2.4.8, and 2.4.10 relate to design and are not material to a
decision on an ESP application. Accordingly, they were omitted from RS-002. Similarly, SRP chapters
omitted from RS-002 relate to design and are also not material to a decision on an ESP application.
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activities on or in the vicinity of the site. SER at 1-1. The Staff also assessed the risks of
potential accidents that could bccur as a result of the operation of a nuclear power blant(s) at
the site and evaluated whether the site would support adequate physical security measures for
a nuclear power plant(s). SER at 1-1. The Staff evaluated whether the Applicant’s quality
assurance measﬁres were equivalent in substance to the measures discussed in Appendix B,
“Quality Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing Plants,” to

Title 10, Part 50, “Domestic Licensing of Production and Utilization Facilities,” of the Code of
Federal Regulations (10 C.F.R. Part 50). SER at 1-1. The NRC has previously found that such
measures provide reasonable assurance that any informatfon derived from ESP activities that
could be used in the design and)or construction of structures, systems, and components
(“SSCs") important to safety would support satisfactory performance of such SSCs once in
service. SER at 1-1. The Staff also evaluated the adequacy of the Applicant’s program for
compliance with the reqhirements of 10 C.F.R. Part 21, “Réporting of Defects and
Noncompliance.” SER at 1-1. Finally, the Staff reviewed the Applicant's assessmept that no
physical characteristics unique to the proposed site could pose a significant impediment to the
development of emergency plans (pursuant to 10 C.F.R. § 52.17(b)(1)), and reviewed the
proposed major features of the emergency plan that Exelon would irﬁplement if a new nuclear
unit(s) were eventually to be constructed at the ESP site. SER at 1-1. A; discussed below, the
Staff conclusions and recommendations flowed from the anélyses documented in eéch chapter
of the SER.

a. SER, Chapter 1, “Introduction and General Description”

Chapter 1 of the SER presents the Staff's overview of the ESP review process and the
procedural background of the Exelon application, as well as a general description of the

Applicant and of the proposed site.
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The Clinton ESP® facility would be located approximately 700 feet south of the current
Clinton Power Station (“CPS") facility, on the existing CPS property (with its associated
4895-acre, ma;bmade cooling reservoir, Clinton Lake) in DeWitt County in east-central lllinois,
aboutv 6 miles east of the city of Clinton. SER at 1-4. Although Exelon has not selected a
specific reactor type for the Clinton ESP site, it used available ‘information from a range of
possible facilities to create a plant parameter envelope (“PPE") representing bounding values
for the proposed development. SER at 1-4. Depending on the reactor type selected, the ESP
facility would coﬁsist of a single reactor or multiple reactors (or modules) of the same reactor
type and could have a total core thermal power rating between approximately 2400 and
6800 MWt. SER at 1-4. Unlike the existing CPS Unit 1, which uses Clinton Lake for normal
cooling processes, the Clinton ESP facility would use cooling towers; Clinton Lake would be
used as the source of makeup water for the Clinton ESP facility cooling water systems. SER
at 1-5. | |

The Apblicant's PPE is based on various reactor designs that are either certified by the
NRC, are in the certification process, or may be submitted for certification in the future. SER
at 1-6. As discussed throughout the SER, the Staff reviewed the Applicant's PPE values and
found them to be reasonable (the values are listed in Appendix A to the SER). SER at 1-7.
Because the PPE is intended to bound multiple reactor designs, the NRC would review the
actual design selected in a COL or construction permit application referencing any Clinton ESP
to ensure that the design falls within the bounding parameter values. SER at 1-7.

The Staff also identified 32 COL action items (compiled in SER Appendix A)-in order to

ensure that particular significant issues are tracked and considered during the COL or CP

® The ESP site will be referred to in this brief as the Clinton ESP site; however, in the SER and
FEIS, it is also referred to as the “EGC [Exelon Generation Company] ESP" or the “Exelon E_SP." '
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stage.” The Staff determined that these COL action items do not affect its regulatory findings at
the ESP stage and are more appropriately addressed at later stages in the licensing process.
SER at 1-9. Finally, thé Staff identified 6 safety-related permit conditions (also listed in
Appendix A) that it will recommend the Commission impose if an ESP is issued. SER

at 1-9, 1-10.

b. SER, Chapter 2, “Site Characteristics” '

In Chapter 2 of the SER, the Staff evaluated a range of information concerning the site
characteristics of the proposed Clinton ESP site. In particular, the Staff reviewed the
application with respect to geography and demography;' nearby industrial, transportation, and
military facilities; meteorology; hydrology; and geology, seismology, and geotechnical
engineering.

i. Geography and Demography

The Applicant provided information on several aspects of the site location, including the
site boundary for a new unit in reference to the existing CPS; the site location with respect to
political subdivisions and prominent natural and manmade features of the area within the
2.5-mile low-population zone (“LPZ") and 50-mile population zone; the surrounding topography;
the distance (defined as a circular radius of 0.64 miles) to the neérest exclusion area boundary
(“EAB™); fhe location of potential radibactive material release points; the distance from U.S. and
State highways; and confirmation that no physical characteristics uhique to the propbsed ESP
site were identified that could pose a significant impediment to the development of emergency
plans. SER at 2-1, 2-2. No persons live within either the CPS EAB or the proposed ESP site

EAB, and the Staff verified that the exclusion area distance is consistent with the distance used

7 COL action items do not establish requirements; rather, the-y identify an acceptable set of
information to be included in the site-specific portion of the safety analysis report submitted by a COL or
CP applicant referencing a Clinton ESP. SER at 1-9.
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in thebradiological consequence analyses performed by both the Applicant and the Staff. SER
at 2-2, 2-3. The Staff found that the Application contained sufficient information for the Staff to
evaluate compliance with the siting evaluation factors in 10 C.F.R. Part 100 and 10 C.F.R.

§ 52.17, as well as with the radiological consequence evaluation factors in 10 C.F.R.

§ 50.34(a)(1).

The Staff found that the Applicant provided and substantiated information concerning its
plan to obtain legal authority to deltermine all activities within the designated exclusion area, and
that it appropriately described the exclusion area and the methods by which it will control
access and occupancy of this exclusion area during normal operation and in the event of an
emergency situation. SER at 2-6. The Staff concluded that the Applicant's exclusion area is
acceptable and meets the requirements of 10 C.F.R. Part 100, subject to two proposed permit
éonditions requiring 1) an agreement granting Exelon an exclusive and irrevocable option to
purchase, enter a long-term lease, and/or other legal right in the land, before submission of an
application for an ESP-referencing COL, and 2) that an ESP holder seeking to perform any
authorized 10 C.F.R. § 52.25 limited work activities obtain the authority to undertake such
activities on the ESP site, as well as the corresponding right to implement the site redress plan
if no plant is actually built on the ESP site. SER at 2-6, 2-7. ‘

With respect to population density, the Staff compared and verified the Applicant's
population data against U.S. Census Bureau data. The Staff reviewed population projections
(extending to the year 2060), finding that the Applicant's projected population data, including for
the transient population, cover an appropriate number of years (through the projected year for
end of plant life) and are therefore reasonable. SER at 2-9. The Staff also determined that
population densities for the proposed ESP site would be well below 500 persons per square
mile, in conformance with Regulatory Pasition C.4 in RG 4.7, Revision 2. SER at 2-10. Finally,

as the LPZ is located entirely within the 10-mile emergency planning zone (*EPZ"), and
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comprehensive emergency planning for the protection of all persons within the 10-mile EPZ
would include those persons within the LPZ, the Staff concluded that appropriate protective
measures could be taken on behalf of the populace énclosed within the LPZ in the event of a
serious accident. SER at 2-10. Therefore, the Staff found that the proposed LPZ and
population center distance meet the definitions in 10 C.F.R. § 100.3, and it concluded that the
Applicant's population data and population distribution meet the requirements of 10 C.F.R.
§ 52.17 and 10 C.F.R. Part 100. SER at 2-10.

ii. Nearby Industrial, Transportation, and Military Facilities

The-Application provided information on the relative location and separation distance of
the ESP site from industrial, military, and transportation facilities and routes, including air,
ground, and water traffic; pipelines; and fixed manufacturing, processing, and storage facilities.
SER at 2-11. Noting that the ESP site is in a rural and agricultural area, the Applicant stated
that only 3 small industrial facilities exist within 5§ miles of the ESP site, and that no industrial
facilities, pipelines, or other developments are located in the proposed exclusion area other
than CPS. SER at 2-11. Five pipelines cross the CPS property, one of which passes within
1 mile of the ESP site. SER at 2-11, The Applicant identified four small private airs.trips within
6 miles of the ESP site, and it stated that Clinton Lake is the only navigable waterway in the
vicinity of the ESP site. SER at 2-13. The Staff in its review applied the regulatory positions
and criteria in RG 1.91 and RG 1.78, Revision 1, and, because the ESP facility would be
" located adjacent to the existing CPS facility, the Staff considered the CPS updated safety
analysis report (“USAR”"), which identifies and evaluates the potential hazards from nearby
industrial facilities. SER at 2-14. The Staff did not identify any relevant facilities not previously
noted by the Applicant and, after consideration of the Application and RAI responses and its
independent review, the Staff concluded that the Applicant identified all potentfally hazardous

activities on and near the site. SER at 2-14, 2-15.
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The Staff also reviewed the Applicant's probability analyses of potential accidents
involving hazardous materials or activities on and near a new nuclear unit at the ESP site,
including flammable vapor clouds, aircraft crashes, and toxic chemicals. SER at 2-15. The
Staff also reviewed the Applicant's analyses of the consequences of accidents involving nearby-
industrial, military, and transbortation faciﬁties to determine if any should be identified as
design-basis events. SER at 2-15. Based on the discussion in the existing CPS USAR
(concerning airway and airport facilities, rail shipments and onsite chemical storage at CPS),
and also the distance of the potential ESP facility from the worst-case train tank explosion
acbident, the Staff determined that the Applicant’s analyses used the appropriate data a_nd
analytical models, that the Applicant properly identified potential accidents related t6 the
presence of hazardous materials or activities on or near the ESP site that could affect a nuclear
unit represented by the chosen PPE, and that the Applicant also properly identified accidents
that should be considered as design-basis events at the COL or CP stage according to
10 C.F.R. Part 100. SER at 2-15, 2-17, 2-18. As Exelon has not determined the specific
design of the ESP facility, the Staff concluded that it will need to reviéw certain potential
accidents (including some that might affect control room habitability) at the COL stage, using
the guidance in Section 6.4 of the SRP. SER at 2-15, 2-17, 2-18. Therefore, the Staff
concluded that the site location is acceptable with regard to potential accidents that.could affect
a nuclear unit (based on the Applicant's PPE) that might be constructed on the site, and that the
site location meets the requirements of 10 C.F.R. § 52.17(a)(1)(vi)), 10 C.F.R. § 100.20(b), and
10 C.F.R. § 100.21(e). SER at 2-18.

iii. Meteorology

As part of its review of meteorologic chéracteristics, the Staff evaluated regional and
" local climatolégical information, including climate extremes and severe weather occurrences

that may affect design and siting. The Staff reviewed information concerning the atmospheric
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dispersion characteristics of the proposed nuclear power plant site to determine whether the
radioactive effluents from postulated releases, as well as routine operational releases, are
within Commission guidelines. The Staff prepared Sections 2.3.1 through 2.3.5 of the SER in
accordance with the review procedures in RS-002, Attachment 2, using information presented
in Section 2.3 of the site safety analysis report (“SSAR"), responses to Staff RAls, and
generally available reference rﬁaterials, as described in the applicable sections of RS-002,

Attachment 2. SER at 2-18.

Regional Climatology: The Applicant provided information concerning the averages and
extremes of climatic ce.;:nditions and regional meteorological phenomena that could affect the
design and siting of a. nuclear unit falling within the Applicant’'s PPE and that might be
constructed on the proposed site. The Applicant characterized the regional climatology
pertinent to the Clinton ESP site using data reported by the U.S. National Weather Service
(“NWS") at the Peoria, lllinois, and Springfield, lllinois, first-order weather stations, as well as
nearby cooperative weather stations, such as Decatur, lllinois. SER at 2-18, 2-19.

The Staff evaluated regional meteorological conditions using information that the
Natibnal Climatic Data Center (“NCDC"), National Severe Storms Laboratory (“NSSL"), lllinois
State Climatologist Office (“ISCQO"), and American Society of Civil Engineers (“ASCE") reported.
At the Staff's direction, Pacific Northwest National Laboratories (“PNNL") prepared a technical
evaluation report evaluating the tornado site characteristics for the Clinton ESP site. SER
at 2-27, 2-28.

The Applicant presented and substantiate_d information relative to the regionﬁal
meteorological conditions important to the safe design and siting of a nuclear power plant falling
within its PPE that might be constructed on the proposed site. The Staff reviewed the available

information and concluded that the identification and consideration of the regional and site
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meteorological characteristics as set forth met the requirements of 10 C.F.R. § 100.20(c) and.
10 C.F.R. § 100.21(d). SER at 2-33.

Local Meteorology: The Applicant characterized local meteorological conditions

collected from the meteorological monitoring program at the existing CPS. The Applicant used
two periods of record to characterize local meteorological conditions - April 1972 through
April 1977 ( pre-CPS construction) and January 2000 through August 2000 (post
CPS-construction).' Sinpe the temperature and huhidity data were collected 1972 - 1977
(before the installation of Clinton Lake and the operation of the CPS once-fhrough cooling
system), the Staff -asked the Applicant whether these daté remained represéntatiVe of the
Clinton ESP site, given that the site is now adjacent to a heated lake. The Applicah.t made
quantitative comparisons of the 1972 -1977 and 2000 - 2002 temperature and humidity data
sets, concluding that the two data sets were compatib'le, given the kinds of variations that would
be expected for the two periods of record. SER at 2-34, 2-35. The Applicant used the more
recent 2000-2002 data set to develop the short-term (accident release) and long-term (routine
release) atmospheric dispersion site characteristics presented in SER Sectioﬁs 2.3.4 and 2.3.5.
SER at 2-45, 2-49. |

The Staff reviewed the Applicant’s description of the local meteorology and determined
that it represented the conditions at and near the site. The Staff concluded that the Applicant
had presented and substantiated information on Iocal meteorology, air quality, and iopographic
characteristics of importance to the safe design and operation of a nuclear power qnit falling
within its PPE that might be constructed on the proposed site. The Staff reviewed the available
information and concluded that the Applicant’s identification and consideration of the
meteorological, air quality, and topographical characteristics of the site and thé surrounding
area meet the requirements of 10 C.F.R. § 100.20(c) and 10 C.F.R. § 100.21(d) and are

sufficient to determine the acceptability of the site. SER at 2-39.
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Onsite Meteorological Measurements Program: The Applicanf provided information

concerning its onsite meteorological measurements program. The Applicant currently uses the
existing onsite meteorological measurements program for the CPS facility to collect data for the
Clinton ESP site. SER at 2-40. The Staff evaluated the onsite meteorological measurements
program by reviewing the program description presented in the SSAR and conducting a site
visit. The site visit consisted of reviewing the meteorological monitoring system location and
exposure, sensor type and performance specifications, data transmission and recordir;g, data
acquisition and reduction, and instrumentation maintenance and calibration procedures. The
Staff performed a quality review of the post-CPS construction hourly meteorological database.
The Staff's examination of the data revealed generally stable and neutral atmospheric
conditions at night and unstable and neutral conditions during the day, which was expected.
SER at 2-42, 2-43.

The Staff reviewed available informaﬁon relative to the meteorolo'gical meas.urements
program and the data collected by the program. On the basis of its review, the Staff concluded
that the system provides data adequate to represent onsite meteorological conditions, as
required by 10 C.F.R. § 100.20. The onsite data also provided an acceptable basis for
(1) making estimates of atmospheric dispersion for design-basis accident and routine releases
from a nuclear unit falling within the Applicant’s PPE that might be constructed on the proposed
site, and (2) meeting the requirements of 10 C.F.R. Part 100 and Appendix | to 10 C.F.R. |

Part 50.

Short-Term Diffusion Estimates: The Applicant génerated its atmospheric diffusion
estimates for postulated accidental airborne releases of radioactive effluents to the EAB and
LPZ using the Staff-endorsed computer code PAVAN. The Staff evaluated the applicability of
the PAVAN model and concluded that no unique topographic features preclude the use of the

PAVAN model for the Clinfon ESP site. The Staff also reviewed the Appliéant's ian_Jt to the
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PAVAN computer code, including the assumptions used conceming_ plant configuration and
release characteristics and the appropriateness of the meteorological data input. The Staff

~ found that the Applicant had made cons;ervative assumptions by ignoring building wake effects
and treating all feleases as ground-level releases. SER at 2-47.

The Staff independently evaluated the resulting atmospheric diffusion estimates by
running the PAVAN compﬁter model, and it obtained PAVAN results similar to those of the
Applicant. SER at 2-47, 2-48. The Staff concluded that the Applicant had madé conservative
assessments of post-accident atmospheric dispersion conditions using its meteorological data
and appropriate diffusion models. The Staff reviewed the Applicant’s proposed atmospheric

~ dispersion site characteristics for inclusion in an ESP for the Applicant’s site, should one be
~ issued, and found these characteristics aéceptable. Therefore, the Staff concluded that the
Applicant's short-term atmospheric dispersion estimates are appropriate for the assessment of
consequences from radioactive releases for postL.xlated (design-basis) accidents, in accordance

with 10 C.F.R. § 100.21. SER at 2-48, 2-48.

Long-Term Diffusion Estimates: The Applicant generated its atmospheric diffusion
estimates for routine airborne releases of radioactive effluents to the site boundary, EAB, LPZ,
and special receptors'of interest using the MIDAS software subprogram XDCALC. The
Applicant stated that the XDCALC model is consistent with the guidance in RG 1.111. SER
at 2-49. The Staff reviewed the Applicant’s input assumptions to the XDCALC computer code
concerning plant configuration énd release characteristics and found these assumptions to be
appropriate. SER at 2-52. The Staff independently evaluated the Applicant’s resulting
atmospheric diffusion estimates by executing the Staff computer code XOQDOQ and obtaining
results similar to those obtained by the Applicant. SER at 2-52. The Staff coné;luded that the

Applicant had used an appropriate atmospheric model and adequate meteorological data to
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calculate relative concentration and relative disposition at appropriate distances from postulated

-release points for evaluation of routine airborne releases of radioactive material. SER at 2-52.
The Staff concluded that the Applicant had provided the information necessary to

address the requirements of 10 C.F.R. § 100.21(c){1) and that the Applicant’s characterization

of long-term a:(mospheric transport and diffusion conditions is appropriate for use in

demonétrating compliance with the numerical guides for doses in Appendix | to 10 C.F.R.

Part 50. SER at 2-55.‘

iv. Hydrology

Hydrologic Description: With reépect to hydrology, the Applicant indicated that the
safety-related structures associated with the ultimate heat sink (‘UHS"), if the reactor design
selected requires a UHS, are the intake structures, the essential service water cooliﬁg towers,
and other structures that will be located within the ESP facility powerblock area. SER at 2-59.

The Staff conducted a site visit in abcordance with the guidance in Section 2.4.1 of
RS-002, Attachment 2; used information from the site visit, digital maps, and streamflow data
from the USGS; and independently verified the hydrologic description in SSAR Section 2.4.1.
SER at 2-63. The Applicant provided information, including maps, charts, and data from

Federal, State, and regulatory bodies, describing the hydrologic characteristics and watér use in

the vicinity of the ESP site. SER at 2-63.

The Staff determined that a COL or CP applicant would need to ensure that the ESP
facility intake piping is installed with adequate clearance from the CPS facility piping, and that
such an applicant should provide the detailed design of the UHS system if a UHS is required by
the reactor type selected for the ESP facility. SER at 2-66, 2-68. The Staff concluded that, by
conforming to Section 2.4.1 of RS-002, Attachment 2, the Applicant met the requirements for
general hydrologic descriptions with respect to 10 C.F.R. § 52.17(a) and 10 C.F.R. § 100.20(c).

SER at 2-70.
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Floods: In Revision 4 of the SSAR, the Applicant revised the maximum rainfall site
characteristic to reflect information iﬁ Hydrometeorological Report (HMR) 52. SER at 2-73.
The revised maximum rate for the 1-hour probable maximum precipitation (“PMP") is 18.15 in
and fbr the 5-min PMP is 6.08 in. SER at 2-73. The Staff noted that a COL or CP applicant
should design the ESP intake structures to withstand the combined effects of Probable
Maximum Flood (“PMF™), coincident wind wave activity, and wind sétup, and that such an
applicant should demonstrate that the flooding from local intense precipitation at the ESP site
can be discharged into Clinton Lake without relying on any active drainage systems that may be
blocked.during such an event. SER at 2-78, 2-79. The Staff concluded that, by conforming to
Section 2.4.2 of RS-002, Attachmeht 2, the Applicant met the requirement concerning floods at

the site with respect to 10 C.F.R. § 52.17(a) and 10 C.F.R. § 100.20(c). SER at 2-80.

Probable Maximum Flood on Streams and Rivers: In Revision 4 of the Application, the

Applicant described an assessment of the PMF static flood elevation height based on a unit
hydrograph analysis of the 72-hour PMP. The PMP was estimated usir?g current National
Weather Service guidance for deriving a PMP for the Clinton watershed (HMRs 51, 52, and 53).
SER at 2-82. In its evaluation, the Staff performed én independent analysis to verify the
Applicant's PMF analysis. The Staff determined the PMP using HMRs 51 and 52 and

"~ ANSI/ANS-2.8-1992. SER at 2-84. The Staff concluded that the Applicant had provided
sufficient information and eval.uation of PMFs on streams and rivers at the site, and that, by
conforming to Section 2.4.3. of RS-002, Attachment 2, the Applicant met the requirements to
identify and evaluate PMFs on streams and rivers at the site with respect to 10 C.F.R.

§ 52.17(a) and 10 C.F.R. § 100.20(c). SER at 2-94.

Potential Dam Failures: lln SSAR Section 2.2.4, the Applicant stated that no dams exist
either upstream or downstream of the Clinton Dam. The Applicant also indicated that failure of

Clinton Dam would not result in a loss of water from the submerged UHS pond. SER at 2-94.
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The Staff consulted maps published by the USGS to independently verify the Applicant’s
statement that no dams exist upstream of the Clinton Dam. SER at 2-96. The Staff identified a
small impoundment called Dawson Lake. SER at 2-96. The Applicant revised SSAR Section
2.4.1.2 to state that there were no existing reservoirs. or dams upstream or downstream of
Clinton Lake that could affect the availability of water to Clinton Lake. SER at 2-96, 2-97. The
Applicant identified four recreational reservoirs, two upstream and two downstream, one of the
upstream reservoirs being Dawson Lake. SER at 2-97.

The Staff stated its plan to include 716.5 ft MSL as a site characteristic in any ESP that
might be issued for this apblication and noted that, éven if the maximum water elevation were to
be augmented by 3.1 ft because of a breech of the two upstream dams, leading to a water
surface elevation of 719.6 ft MSL in Clinton Lake, the ESP site located at 735 ft MSL would be
safe from flooding. SER at 2-97. The Staff concluded that, by conforming to Section 2.4.4 of -
RS-002, Attacﬁment 2, the Applicant met the requirements for potential dam failures with

respect to 10 C.F.R. § 52.17(a) and 10 C.F.R. § 100.20(c). SER at 2-97, 2-99.

Probable Maximum Surge and Seiche Flooding: The Applicant stated in Revision 0 of
SSAR Section 2.4.5 that there are no large bodies of water near the ESP site where significant
storm surges and seiche can occur. The Applicant also stated that Clintdn Lake is not large
enough to develop surge and seichce conditions more critical than the PMF condition. In
Revision 4 of the SSAR, the Applicant revised its approach to provide a higher level of
conservatism, and the maximum storm surge at the site was stated as 0.3 ft. SER at 2-99.

The Staff conducted an independent evaluation to estimate seiche effects from which it
determined that meteorologically forced resonance is not likely and that seismically induced
seiche is not likely in Clinton Lake because of the large difference between the peric.)d of
oscillation resulting from seiche and that of seismically induced vibrations. SER at 2-102. The

Staff concluded that, by conforming to Section 2.4.5 of RS-002, Attachment 2, the Applicant
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met the requirements to identify and evaluate probable maximum surge and seiche flooding at

the site with respect to 10 C.F.R. § 52.17(a) and 10 C.F.R. § 100.20(c). SER at 2-104.

Probable Maximum Tsunami Flooding: The Applicant stated in Revision 0 of SSAR !
Section 2.4.6 that the site would not be subjected to the effects of tsunami flooding because the
site is not adjacent to a coastal area. In Revision 3 of the SSAR, the Applicant-also considered
the effects of a lake tsunami caused by a hillslope failure.‘ The Applicént's analysis broduced a
maximum tsunami height at 0.4 ft. Based on the elevation of the ESP site, the Applicant

concluded that landslide-induced tsunamis do not pose a risk to the site. SER at 1-104.

In its independent review, the Staff found that in extreme cases along coastal areas the |
shoreline water level has risen to more than 50 ft for a tsunami of distant origin and over 100 ft
for tsunami waves near the earthquaké's epicenter. SER at 2-107. However, since the ESP
site is located at an elevation of 735 ft MSL and is at a great distance from the coast and more
than 93 miles from the Great Lakes, the Staff concluded that the effects of even the largest
ocean tsunami or a tsunami caused in the Great Lakes would .not be high enough to exceed the
elevation of the ESP site. SER at 2-107. The Staff found that by conforming to Section 2.4.6 of
RS-002, Attachment 2, the Applicaﬁt met thg requirements to .identify and evaluate tsunami
flooding with respect to 10 C.F.R. § 52.17(a) and 10 C.F.R. § 100.20(c). SER at2-107.

Ice Effects: The Applicant used the USGS streamflow data measured at the Rowell
gauge to identify ice formation in streams. The Applicant stated that low-flow conditions
resulting from ice jams on streams upstream of the EPS site would not affect the UHS because

of its submerged conditions. The Applicant revised the SSAR and added a new section

(Section 2.4.7.1), in which it stated that frazil ice and anchor ice can cause blockages of intake
water systems. The Applicant stated in SSAR Revision 2 that an ice sheet equal in thickness to
the maximum estimated thickness of 27.0 in would potentially block only a small portion of the |

| intake opening, leaving approximately 18.75 ft of vertical opening for water intake with initial
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lake water surface elevation of 690 ft MSL ‘before ice formation, and a vertical openinAg of 5.75 ft
if the initial lake water surface elevation were at the minimum of 667 ft MSL, .an opeﬁing
adequate for the intake water requirements of the ESP plant. SER at 2-108, 2-109, 2-111.

The Staff independently estimated the likely thickness of surface ice that might form
near the intake structures, using Assur’s method (Chow, 1964) to estimate a maximum ice
thickness of 31.4 in. SER at 2-115. The Staff determined that it is possible for an ice sheet to
form for extended periods in Clinton Lake. SER at 2-115. Since the ESP facility intake
structure is safety related and the potential for ice formation is a site-induced condition, the
Staff noted that a COL applicant would need fo demonstrate that the intake structure can
withstand the effects of any ice sheet crushing, bending, buckling, splitting, or a combination of
these modes. SER at 2-116. Based on email communication with the U.S. Army Corps of
Engineers (“USACE") Cold Regions Research and Engineering Laboratory, the Staff
determined that a 2002 USACE standard is the curfently accepted standard for design ice
engineering. SER at 2-118. Thus, the Staff determined that the 2002 USACE equation is
acceptable for esﬁmating the ice thickness in Clinton Lake and proposes to use a rr;aximum ice
thickness of 27 in as a site characteristic in any ESP that may be issued for the site. SER
at 2-118, 2-122. The Staff noted that a COL applicant would have to design the ESP's facility
UHS intake, should the facility design require a UHS, to maintain a minfmum water temperature
of 40° F at all times to preclude formation of frazil and anchor ice on the intake inlet. SER
at 2-124. The Staff also noted that a COL applicant should ensure that the ice sheet formed on
Clinton Lake will not constrain the intake, predicated on the ESP facility's UHS intake’s being
located at an elevation of 668 ft MSL. SER at 2-125. .

The Staff concluded that by conforming to RS-002, Attachment 2, Section 2:4.7, the

Applicant met the requirements to identify and evaluate ice effects at the site with respect to
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10 C.F.R. § 52.17(a) and 10 C.F.R. § 100.20(c), except as noted in the applicable COL Action
Items. SER at 2-127. .

Cooling Water Canals and Reservoirs: The Applicant stated in SSAR Section 2.4.8.1

that it would use Clinton Lake as a source of raw water for the ESP facility. The Applicant
would add a new intake structure ﬁear the existing CPS Unit »1 screenhouse to supply water to
the ESP facility, which would use cooling towers for normal cooling and possibly also for
safety-related cooling. The lake would supply makeup water for evaporation and blowdown
losses from the tower(s). The Applicant stated in SSAR Section 2.4.8.1.5 that the existing
submerged UHS pond would serve as the source of makeup water for the safety-relat_ed
cooling tower(s) for the ESP facility when water from Clinton Lake was not'available. SER
at 2-127, 2-129.

The Staff visually inspected the site during the site safety analysis visit. SER at 2-136.
The Staff determined that the SSAR accurately describes the intakes, discharge caﬁals,
outfalls, and reservoirs near the ESP site. SER at 2-136. The Staff determined that it is
possible that the ESP facility may require a water-cooled UHS. SER at 2-137. The Staff noted
that although the actual design of the NHS and UHS is beyond the scope of the ESP review,

- site characteristics that govern and may limit the design of the NHS and UHS must be _
established at the COL stage, so a COL or CP applicant should conclusively establish that any
water-cooled UHS that may be required by a reactor selected for the ESP facility will be
designed to a maximum 30-day makeup water requiremenf not exceeding 87 ac-ft, and also
that the ESP facility's NHS is designed such that there is no over-reliance on the UHS for
frequent plant shutdowns. SER at 2-137. The Staff also noted thét a COL or CP applicant
should ensure the moniforing and any reduired dredging of the submerged UHS pond. SER

at 2-143. The Staff concluded that by conforming to SRP Section 2.4.8, the Applicant met the
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requirements for cooling water canals and reservoirs at the site ‘with respect to 10 C.F.R.

§ 52.17(a) and 10 C.F.R. § 100.20(c)(3), except as noted in the applicable COoL Acf_ion Items.
SER at 2-143.

Channel Diversions: The Applicant stated in SSAR Section 2.4.9 that there is no

existing historical evidence of channel diversion in Salt Creek or in the North Fork of Salt Creek
upstream of the Clinton Dam. SER at 2-144. The Staff develloped a basic understanding of the
geomorpholbgy of the region during its site visit of May 11, 2004. The Staff contacted the
USGS lllinois Water Science Center to obtain references of channel diversion studies carried
out on Salt Creek and the North Fork of Salt Creek; the Center stated in an email to the Staff
that no channel! diversion studies had beer'1 carried out on these streams. SER at 2-145.

The Staff concluded that by conforming to Section 2.4.9 of RS-002, Attachment 2, the
Applicant met the requirement to identify and evaluate channel diversion at the site with respect

.10 10 C.F.R. § 52.17(a) and 10 C.F.R. § 100.20(c). SER at 2-146. -

Flooding Protection Requirements: SSAR Section 2.4.3.6 estimated the design-basis

flood elevation at the ESP site as 713.8 ft MSL.. The Applicant stated that the flooding effects
of local PMP are design related and would be considered ét the COL stage. SER at 2-146,
2-147. The Staff noted that a COL or CP applicant would need to delsign the ESP faCiIity's
intake structures to withstand the combined effects of PMF, coincident wave activity, and wind
setup. SER at 2-148. The Staff conc.luded that by conforming to SRP Section 2.4.10 the

" Applicant met the requirements of flooding protection at the site with respect to 10 C.F.R.

§ 52.17(a) and 10 C.F.R. § 100.20(c)(3), except as noted in the applicable COL Action ltem.
SER at 2-148.

Low Water Considerations: The ESP site is adjacent to Clinton Lake, which provides

cooling water for CPS Unit 1 and would provide cooling water for the proposed ESP facility.

Clinton Lake would provide the normal cooling makeup water supply for the ESP facility. The
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submerged UHS pond would provide 30§day emergency cooling makeup water for the ESP
facility's UHS system. SER at 2-149. The Applicant used a design drought with a recurrence
interval of 100 years to determine the minimum water surface elevation in Clinton Lake. This
analysis considered factors that affect the water surface elevation in Clinton Lake, such as
runoff, evaporation, and forced evaporation. SER at 2-149.

The Staff performed an analysis to assess the maximum rate at which the lake water
surface elevation could be expected to drop, which resulted in a conservative estimate of a
maximum drop of 4.85 ft/mo. SER at 2-155. The Staff determined that the drop would be
gradual enough for the operators to react and safely shut down the EPS facility before the
minimum operating threshold was reached. The Staff noted that if the reactor type selected for
the- ESP facility requires a UHS, a COL applicant would need to develop a plant shutdown_
protocol when the water surface elevation in Clinton Like falls to 677 ft MSL. SER at 2-156.
The Staff concluded that, by conforming to Section 2.4.11 of RS-002, Attachment 2, the
Applicant met the requirements for low-water conditions with respect to 10 C.F.R. § 562.17(a)
and 10 C.F.R. § 100.20(c) except with respect to the applicable COL Action Item. SER
ét 2-156.

Ground Water: In Section 2.4.133, the Applicant provided a description of regional and
site hydrogeology and grc;und water conditions. The Applicant generally used the CPS USAR
to derive the information presented in thé SSAR, including the subsurface site characterization
performed for the two previously proposed CPS units, as well as the 6ngoing monitoring for the
constructed Unit 1. The Applicant reported that it obtained an additional four borings within the
ESP footprint as part of its pre-ESP application activities: these borings further confirm the site
geologic conceptual model presented previously in the USAR. SER at 2-157.

Based on its review of a USGS document (Lloyd and Lyke,1995), the Staff determined

that the Applicant’s description of regional hydrogeologica! conditions is accurate.. SER
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at 2-160. The Staff further determined that the SSAR accurately describes onsite and offsite
ground water use. SER at 2-160. The Staff determined that the no_rmal and safety-related
requirements for the ESP facility for the ESP facility depend on the selected reactor type;
therefore, it concluded that a COL Action ltem is sufficient to ensure that ground water will not
be used in normal or safeiy-related plant operations for the ESP facility. SER at 2-160.

The Applica.nt’s description of the effluent-holding facility presumed (see SER
Sections 2.4.13.1 and 2.4.13.3) that no scel;xario will exist in which liquid radioactive effluent.
could be released above the ambient ground water table, including the scenario in which the
effluent-holding facility could be flooded, raising the release point abpve the ambient ground
water table. SER at 2-162. The Staff agreed that under these assumptions, release of liquid |
effluent to ambient ground water could be precluded. SER at 2-162. Therefore, the Staff
determined that it is necessary to ensure that the hydraulic gradient will élways point inwards
into the radwaste holding and storage facility from ambient ground water during construction
and operation of the ESP facility including the time in which recovery of groundwatér occurs to
near its dewatering elevation; as a result, the Staff identified Permit Condition 3. SER at 2-162.
In an open item from the DSER, the Staff determined that the Applicant needed to hrovide the
potential impaét of future construction for the ESP facility on the piezometric gradient for the
ESP site; the Staff reviewed the Applicant's response to the open item and determined that the
Applicant had not provided data to verify the conservatism of the ground water hydraulic or that
of soil properties. SER at 2-161, 2-163. Consequently, the Staff noted that a COL or CP
applicant would need to undertake additional characterization to establish conservative ground
water flow velocities and bonservative soil properties representative of the hydrogeologic
conditions at the ESP site. SER at 2-161, 2-162, 2-163.

The Staff concluded that, except with respect to the applicable COL Action Items and

Permit Condition 3, the Applicant, by conforming to Section 2.4.12 of RS-002, Attachment 2,
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met the requirements to identify and evaluate ground water characteristics at the site with
respect to 10 C.F.R. § 52.17(a) and 10 C.F.R. § 100.20(c). SER at 2-164.

Accidental Releases of Liquid Effluent: In the two paragraphs comprising SSAR

Section 2.4.12, the Applicant stated that it is extremely unlikely that effluents can move out of
facilities containing liquid radioactive wastes because of the high wate.r table elevation. The
Applicant’s positibh is that the high water table résults in an inward-directed hydraulic gradient
that would allow ground water into the facility but not out of the facility. SER at 2-164.

The Staff determined that the Applicant’s description of the effluent-holding facility
presumed that no scenario would exist in which the liquid radioactive effluent could be released
above the ambient ground water table, including the scenario in which the effluent;holding
facility could be flooded, raising the release point above the ambient grand water table; SER
at 2-167. The Staff agreed that, under these assumptions, release of liquid radioactive efﬂuent
to ambient ground water could be precluded. SER at 2-167. However, the Staff noted that a
COL or CP applicant would need to demonstrate that there will be no likely scenario that could
lead to liquid radioactive release to the ambient ground water, either above the ambient ground
water table or below it. SER at 2-167. Further, as per Permit Condition 3, a COL or CP
applicant would be required to put a ground water monitoring system in place to ensure that the
hydraulic gradient would always point inwards into the radwaste holding and storage facility
from ambient ground water during construction and operation of the ESP facility, including the
time during which recovery of ground water occurs to near its predewaiering condition. SER
at 2-167. The Staff also determined that a permit condition requiring a radwaéte facility design
for a future reactor with features to preclude any and all accidental releases of radionuclides
in_to any potential pathway is necessary; as a resuilt, the Staff identified Permit Condition 4.

SER at 2-167. The Staff also identified Permit Condition 5, which would provide that the
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requirements of Condition 3 be kept in place and/or in operation for the life of the facility,
including its decommissioning. SER at 2-168.

The Staff concluded that, by conforming to Section 2.4.13 of RS-002, Attachment 2, the
Applicant met the requirements to identify and evaluate the accidental release of liquid effluents
to ground water and surface water at the site with respect to 10 C.F.R. § 52.17(a) and
10 C.F.R. § 100.20(c), except as noted in Section 2.4.13.3 of the SER. SER at 2-169.

Thermal Discharges: The ESP site is adjacent to Clinton Lake, which provides cooling

wéter for CPS Unit 1. The Normal Plant Heat Sink (“NPHS") water supply for the ESP facility
would be obtained frdm Clinton Lake, and normal operation of the ESP facili{y would use a
cooling tower(s) operated with water drawn from a cooling tower basin(s). SER at 2-169. The
NPHS has no safety function and is not required for shutdown or accident mitigation. However,
in the event that the NPHS fails frequéntly and suddenly, there would be excessive reliance on
- the UHS. SER at 2-171. The Staff’s analysis of the informatio_n provided by the Applicant led
the Staff to conclude that the NPHS would be likely to perform its function consistent with the
maximum thermal discharge assumed in the PPE and that the consequences of the NPHS
operation on the UHS are acceptable and do not lead to frequent plant shutdown or frequent
use of the UHS. SER at 2-172.

Ultimate Heat Sink: At the ESP stage, because a specific reactor type is not identified,

it is not known whether a UHS will be required for the ESP facility. If the ESP facility does
require a UHS, the Staff used the PPE evaporation rate for the UHS equal to 411 gpm for 30
days to establish excess capacity within the submerged UHS pond. SER at 2-174. -As
discussed in SER Section 2.4.8.3, the Staff determfned that the submerged UHS pond has an
excess capacity of approximately 318 ac-ft. SER at'2-174. The Staff found that the Applicant

provided sufficient information pertaining to the NPHS to determine that the consequences of |
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NPHS operation on the UHS are acceptable. Therefore, the Staff concluded that the Applicant
met the requirements of 10 C.F.R. § 52.17(a) and 10 C.F.R. § 100.20(c). SER at 2-175.

v. Geology, Seismology, and Geotechnical Engineering

The NRC Staff evaluated the Applicant’s analysis of the geological, seismological, and
geotechnical engineering properties of the ESP site. Thfs analysis focused on a review of the
basic geological and seismological site and regional data, the vibratory ground motion of the
site, and the safe-shutdown earthquake (“SSE") ground motion. The Staff's analysis is
summérized in Sections 2.5.1 through 2.5.6 of the SER. SEﬁ at 2-177.

Site and Regional Geology: SSAR Sections 2.5.1.1, “Regional Geology,” and 2.5.1.2,

“Site Geology,” describe the geology of the site and the surrounding region. The Staff's
evaluation of the Applicant's submission was based on four areas designated in RG 1.165,
corresponding to areas 320km, 40km, 8km, and-1km from the site. SER at 2-195. In order to
ensure a thorough review of the Applicant's submission, the Staff obtained the assistance of the
U.S. Geological Survey (“USGS"). SER at 2-195. The interpretations, assumptions, and
conclusions presented by the Applicant were confirmed by the Staff and USGS advisors
through a visit to the ESP site. SER at 2+196. The Staff also conducted a review of
Section 2.5.2 that focused on (1) the tectonic or seismic information, (2) the nontectonic
deformation information, and (3) the conditions caused by human activities, with respect to both
the regional geology and site geology. SERat 2-195, 2-196.' |

The Staff review of the regional geology evaluated the structural geology, seismology,
paleoseismology, physiography, geomorphology, stratigraphy, and geologic history, within 200
miles of the site. SER at 2-196. The Applicant concluded that the ESP site is one of the most
geologically stable areas in the United States, and that the geologic conditions at the ESP site

are the same as those at the CPS site. SER at 2-196. The Staff, after reviewing SSAR
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Section 2.5.1.1, concluded that the Applicant provided a thorough and accurate description of
the geologic features and characteristics of the site. SER at 2-196.

The Staff review of the site geology, presented in Section 2.5.1.2, evaluated the
site-related geologic features and structure, as well as conditions caused by human activities.
SER at 2-199. In the application, the Applicant described the site physiography, stratigraphy,
structural geology, ground water conditions, and other geologic conditions. SER at 2-199. The
Applicant concluded that the site is located in a tectonically stable area of North America and
that there is no evidence of surface faulting at the site. SER 2-200. The Staff found that the
Applicant’s analysis described readily observable local geologic features and provided an
adequate description of the local site conditions, and the Staff concluded that the Applicant
provided a thorough and accurate description of the local geology in support of the ESP
application. SER at 2-199, 2-200.

After reviewing the geological and seismological information submitted by the Applicant
in SSAR Section 2.5.1, the Staff concluded that the Applicant provided a thorough
' cﬁaracterization of the.geological and seismological characteristics of the site, as required by
| 10 C.F.R. § 100.23. SER 2-200. The Staff found that no capable tectonic sources that have

the potential to cause near-surface fault displacement exist in the site area. SER at 2-200. In
addition, the Staff concluded that the Applicant had identified and appropriately characterized
the seismic sources siQnificant to determining the SSE for the ESP site, in accordance with
RG 1.165 and SRP Section 2.4.1. SER at 2-200. By identifying and classifying the seismic
sources significant to determining the SSE for the ESP site, the Staff found that the Applicant
satisfied 10 C.F.R. § 100.23(c) and GDC 2 in this respect. SER at 2-200. Based oc the
Applicant's geological investigations of the site vicinity and the site area, the Staff concluded
that the Applicant had pro'perly characterized the site lithology, stratigraphy, geologic history,

and structural geology. SER at 2-200. The Staff also concluded that there is no potential for
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the effects of human activities (i.e., ground water withdrawal or mining activity) to compromise
the safety of the site. SER at 2-200. Therefore, the Staff concluded that the proposed ESP site
is acceptable from a geological and seismological standpoint and meets the requirements of

10 C.F.R. § 100.23. SER at 2-200.

Vibratory Ground Motions: Rather than using the methodology described in RG 1.165

to determine the SSE ground motion, the Applicant chose to use a different approach, which is
described in the American Society of Civil Engineers (“ASCE") / Structural Engineering Institute
(“SEI") Standard ;13-05, “Seismic Design Criteria for Structures, Systems, and Components in
Nuclear Facilities and Commentary.” SER at 2-220. This new approach is referred to as a
“performance-based” approach, which sets a goal or target of a mean annual frequency of 10°°
of unacceptable performance of nuclear SSCs as a result of seismically initiated events. SER
at 2-220. Specifically, the performance-based approach is intended to achieve a méan 10
risk per year of core damage caused By seismic initiators. SER at 2-220. This safety
performance goal is based on assuming a target 10 mean annual risk of core damage caused
by all accident initiators and on the assumption that seismic initiators contribute about

10 percent of the risk of core damage posed by all accident initiators. SER at 2-2..20.

The Staff focused iis review of SSAR Section 2.5.2.6 on the method used by the
Applicant to determine the SSE ground motion spectra (horizontal and vertical ) for the ESP
site. SER at 2-259. Rather than develop the SSE as recommended by RG 1.165, the
Applicant again used the performance-based approach described in ASCE/SEI Standard 43-05,
which sets a target of a mean annual frequency of 10" of unacceptable performance of
Category | nuclear SSCs as a result of seismically initiated events. SER at 2-259. As noted
previously, this safety performance target, Pe, is based on assuming (1) a target 10 mean
annual risk of core damage from all accident initiators and (2) that seismic initiators contribute

about 10 percent of the risk of core damage posed by all accident initiators. SER at 2-259. In
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order to determine the SSE that achieves the annual performance goal of 103, this approach
scales the site-specific mean 10 uniform hazard response spectrum (*UHRS"), determined in
the pervious section, by a design factor (“DF”). SER at 2-259.

After extensive review, the Staff found the performance-based approach to be an
advancement over the solely hazard-based reference probability approach recommended in
RG 1.165. SER at 2-268. The Staff noted that the performance-based approach uses not only
the seismic hazard characterization of the site from the. probabilistic seismic hazard analysis .
(“PSHA"), but also basic seismic fragility SSC modeling in order to obtain an SSE that directly
targets a structural performance frequency value. SER at 2-268. The Staff concluded that the.
Applicant targeted a sufficiently low value (10%/yr), which it set to be equivalent to the frequency
of onset of significant inelastic deformation (“FOSID"), smaller (10®/yr) than the median of the
mean SCDF for the 25 nuclear p.ower plants evaluated in NUREG-1742. SER at 2-268.

Consequently, after reviewing SSAR Section 2.5.2 and the Applicant’s responses to the
RAIs, the Staff found that the Applicant provided a thorough characterization of the seismic}
sources surrounding the site, as required by 10 C.F.R. § 100.23. SER at 2-273. The Staff
found that the Applicant had adequately addressed the uncertainties inherent in the
characterization of these seismic sources thro'ugl? a PSHA, and that this PSHA followé the
guidance provided in RG 1.165. SER at 2-273. The Staff concluded that the 6ontrolling
earthquakes and associated.grbund motion derived from the Applicant’s PSHA are consistent
-~ with the seismogenic region surrounding the ESP site, and that the Applicant’s SSE adequately
represents the regional and local seismic hazards and accurately includes the effects of the
local ESP subsurface properties. SER at 2-273. Therefore, based on its review, including
approval of the performance-based approach used by the Applicant, the Staff concluded that
the proposed ESP site is acceptable from a geologic and seismologic standpoint and meets the

requirements of 10 C.F.R. § 100.23. SER at 2-273.
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| Surface Faulting: Section 2.5.3.3 of the SER provides the Staff’s evaluation of the
seismological, geological, and geophysical investigations carried out by the Applicant to
address the potential for surface deformation that could affect the site. SER at 2-275. The
technical information presented in the SSAR Section 2.5.3 reflected the Applicant's surface and
subsurface investigations, performed in progressively greater detail as they moved closer to the
ESP site. SER at 2-275.

In order to thoroughl)-/ evaluate the surface faulting investigations performed by the
Applicant, the Staff sought the assistance of the USGS. SER at 2-275. The Staff and its
USGS advisors visited the ESP site and met with the Applicant to assist in confirming the
interpretations, assumptions, and conclusions presented by the Applicant concerning potential
surface deformation. SER at 2-275. The Staff concluded that the Appiicant performed
extensive field investigations and concurred with the Applicant’s conclusion that there are ho
capable faults within the site area. SER at 2-276. Based on its site visit and its revi'ew'of SSAR
Séction 2.5.3, the Staff concurred with the Applicant that there are no capable tectonic sources
within 25 miles of the site that would cause surface deformation in the site area. SER at 2-276.
The Staff concluded that the Applicant performed its investig_ations in accordance with |
10 C.F.R. § 100.23 and RG 1.165 and provided an adequate basis to ‘establish that no capable
tectonic sources exist in the site vicinity that would cause surface deformation in the site area.
SER at 2-276. Therefore, the Staff concluded that the site is suitable frofn the perspective of
tectonic surface deformation and méets the requirements of 10 C.F.R. § 100.23. SER at 2-276,
2-277.

Stability of Subsurface Materials and Foundations: SSAR Section 2.5.4 presents the

Applicant’s evaluation of the stability of subsurface materials and foundations at the ESP site.
In SSAR Section 1.5, the Applicant stated that it developed the geological, geophysical, and

geotechnical information used to evaluate the stability of the subsurface materials in




-32- |
accordance with the requirements of 10 C.F.R. § 106.23. SER at 2-293. The Applicant applied
the guidance of RS-002, RG 1.70, DG-1105,8 RG 1.132, and RG 1.138, “Laboratory
Investigations of Sails for Engineering Analysis and Design of Nuclear Power Plants.” SER
at 2-293. The Staff reviewed SSAR Section 2.5.4 for conformance with the regulatory
reduirements and guid-ance applicable to the characterization of the stability of subsurface
materials. SER at 2-293.

Based on its review of SSAR Section 2.5.4 and the Applicant’s responses to the
associated RAls and an earlier open item, the Staff concluded that the Applicant adequately
determined the engineering properties of the soil and rock underlying the ESP site through its
field and labofatory investigators. SER at 2-306. The Staff concluded that the Applicant
performed sufficient field investigations and laboratory testing to determine the overall
subsurface profile, the properties of the soil and rock underlying the site, and the similarity
" between the CPS and ESP subsurface profiles and properties. SER at 2-306. Specifically, the
Staff concluded that the Applicant adequately determined (1) the soil and rock dynamic
properties through its field investigations and laboratory tests and (2) the quuefactio.n potential
of the soils. (The Staff noted that the Applicant covered the response of the soil and rock to
dynamic loading in SSAR Section 2.5.2. SER at 2-308.)

In SSAR Table 1.4-1, the Applicant identified three subsurface material properties as
ESP site characte.ristic values, the first of which specifies that there is no liqueféction below
60 feet below the ground surface (bgs). SER at 2-307. The Staff found that the Applicant
demonstrated, in SSAR Section 2.5.4.8, that any liquefaction at the ESP site would be limited to
the upper 60 ft of soil. SER at 2-307. SSAR Table 1.4-1 states that “soils above 60 ft bgs to be

replaced or improved. However, in SSAR Section 2.5.4.12 the Applicant stated, “decisions

® This guidance has been superseded by RG 1.198 since the Applicant submitted the SSAR.
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regarding the need for and type of ground improvement will be made during the COL stage.”
Therefore, the Staff identified Permit Condition 6, an unequivocal commitment by the Applicant
- to improve or replace and remove the soils above 60 ft below the ground surface. SER

at 2-307.

Stability of Slopes: The Applicaht did not carry out slope stability analyses for the ESP
application. SER at 2-307. Therefore, the Staff was unable to reach any conclusions regarding
the stability of slopes that have not been designed or constructed. SER at 2-308.

Embankments and Dams: SSAR Section 2.5.6 states that the ESP facility will use

cooling towers for cooling, with Clinton Lake being used to provide rhakeup water to the cooling
towers. Because the ESP facility will use the CPS UHS to supply mékeup water to the cooling
towers, the Applicant stated that it would perform evaluations (if appropriate) at the COL stage
to assess the performance of the submerged dam forming the UHS under the ESP SSE ground
motion. The Staff found the Applicant's decision to delay this evaluation until the COL stage to
be acceptable. SER at 2-309. |

c. SER, Chapter 3, “Site Safety Assessment”

In Chapter 3 of the SER, the Staff reviewed the Applicant's asseésment of aircraft
hazards to verify that the risks due to such hazards are sufficiently low for a new nuclear unit
that might be constructed on the proposed site. The Staff noted that the 4 private a'irstrips in
the site vicinity do not have commercial operations and are only available for public use in
emergencies. SER at 3-1. Although the Applicant determined that none of the fields has
enough flight operations to require a detailed analysis of the risk to a plant at the proposed
ESP site based on a 'criterion in RG 1.70, the Staff conducted an independent evaluation of the
hazards associated with the Martin RLA Airport because it is within 5 miles of the ESP site.

SER at 3-1, 3-3. However, because the Staff estimated that an aircraft from the Martin RLA
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Airport has a probability of about 6x10® per year of impacting the ESP facility, lower than the
107 threshold in the acceptance criteria in SRP Section 3.5.1.6, the Staff concluded that aircraft
hazards associated with the Martin RLA Airport do not pose a significant risk to facilities at the
proposed ESP site. SER at 3-3.

The Applicant found that a detailed evaluation of potential hazards of airport flight
operations was not necessary because the number of flights per year associated with the area
airports (including the closest public airports — the Central lllinois Regional Airport in
Bloomington, about 23 miles north of the site; the Decatur Airport, about 23 miles south of the
site; and the Rantoul National Aviation Center Airport (Frank Elliott Field), about 37 miles east
of the site) does not exceed the threshold specified in Section 3.5.1.6 of RS-002. SER at 3-1.
The Staff did an independent review of public airports in the vicinity of the proposed ESP site
and identified 10 airports within 50 miles of thg site, but on the basis of the airport distances
from the airports to the site and the annual number of operations, it found that hazards of
operations at these airports near the proposed ESP site do not pose a significar_lt risk to
safety-related structures that might be built at the site. SER at 3-4.

Four low-altitude airways pass near the ESP site and are sufficiently close to require
detailed evaluations of the potential hazards; the CPS USAR analysis concluded that the
probability of an aircraft crash on the CPS site from flights along the four airways is 5.42x10®
per year. The Sfaff performed an independent assessmen't of the risks associated with the
airways and concluded that the probability of an aircraft crash on the ESP site having
radiological consequences greater than the 10 C.F.R. § 50.34(a)(1) criteria is less
than 5.0x10®. Therefore, the Staff concluded that, from the perspective of aircraft hazards, the
proposed site is acceptable for siting a plant or plants of the types specified by the Applicant.

SER at 3-4.
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d. SER, Chapter 11, “Radioactive Effluent Dose Consequences from
Normal Operations”

In Chapter 11 of the SER, the Staff reviewed the information in the Application
concerning radiological effluents and solid radioactive waste, to determine whether site
characteristics are such that the radiation dose to members of the public would be within
regulatory requirements. SER at 11-1. The licensee submitted that the proposed facility will
have the ability to handle these radiological effluents and solid waste materials in a manner that
minimizes radioactive releases to the environment and maintains exposure to the public and
plant personne! during normal plant operation and maintenance at levels that are as low as
reasonably achievable (“ALARA”"). SER at 11-1.

From bounding effluent, solid waste, and dose estimates provided by the Applicant, the
Staff concluded that the Applicant provided adeduate information to give reasonable assurance
that it will control, monitor, and maintain radioactive gaseous and liquid effluents from the ESP
facility within the regulatory limits specified in 10 C.F.R. Part 20, 10 C.F.R. Part 71, and
49 C.F.R. Part 173, as well as maintain them at ALARA levels, in accordance with the effluent
design 6bjectives contained in Appendix | to 10 C.F.R. Part 50. SER at 11-3. However, the
Staff noted that any COL applicant that references an ESP for the site should verify that the
calculated radiological doses to members of the public from radioactive gaseous and liquid
effluents for any facility to be built on the site are bounded by the radiological doseé‘ included in
the SSAR for the ESP application and reviewed by the NRC Staff. SER at 11-3.

e. SER, Chapter 13, “Conduct of Operations”

As set forth below, the Application states that no physical characteristics unique to the
existing Clinton site would pose a significant impediment to the development of emergency
plans for the proposed reactor(s) pursuant to 10 C.F.R. § 62.17(b)(1), describes the major

features of Exelon’s proposed emergency plan pursuant to 10 C.F.R. § 52.17(b)(2)(l), and
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addresses whether site characteristics are such that the Applicant can develop adequate
security plans and measures. SER at 13-2, 13-80.

i. Emergency Planning
The Staff evaluates emergency plans to determine whether there is reasonable

assurance that adequate protective measures can and will be taken in the event of a
radiological emergency. SER at 13-1. An early site permit application, pursuant to 10 C.F.R.
§ 52.17(b), must identify any physical characteristics unique to the proposed site that could
pose a significant impediment to the development of emergency plans. SER at 13-1. The
application must also describe the contacts and arrangements that the applicant has made with
Federal, State, and local govefnment agencies with emergency response planning
responsibilities. SER at 13-1. In addition, the application may propose major features of the
emergency plans, as described in Supplement 2 to NUREG-0654/FEMA-REP-1, 'Re_vision 1,

“Criteria for Preparation and Evaluation of Radiological Emergency Response Plans and

Preparedness in Support of Nuclear Power Plants—Ciriteria for Emergency‘ Planning in an Early
Site Permit Application—Draft Report for Comment” (hereafter referred to as Supplement 2), |
issued April 1996, or may propose complete and integrated emergency plans. SER at 13-1.
Because the Applicant elected to present and seek NRC acceptance of the hajor
features of the emergency plans, the Staff's evaluation addressed the three aspects of such a
submission, in the following order: (1) identify physical characteristics that could pose a

significant impediment to the development of emergency plans; (2) describe contacts and

arrangements made with Federal, State, and local governmental agencies with emergency
planning responsibilities; and (3) propose major features of the emergency plans. SER at 13-1 ,
13-2. Although the Applicant identified Appendix E, “Emergency Planning and Preparedness
for Production and Utilization Facilities,” to 10 C.F.R. Part 50, “Doméstic Licensing of

Production and Utilization Facilities,” as applicable to the major features it proposed, the Staff
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ﬁoted that its findings are limited to those particular portions of Appendix E that the Staff
considered during its review of a particular major feature. SER at 13-2.

Also, notwithstanding any Staff approval of a proposed major feature, the Staff stated its
intent to review all features of the emergency plan requiring description pursuant to Appendix E,
but which are not described in the ESP application, in the context of a COL or operating l'iéense
(*OL") application. SER at 13-2. The Staff indicated it would review the complete and
integrated emergency plans sub_mitted in the COL or OL application to determine whether they
comply with such requirements, as well as with the requirements of 10 C.F.R. § 50.47,
“Emergency Plans.” SER at 13-2. |

The Applicant stated that the evacuation time estimate (*ETE") performed in 1993 for
the CPS plume exposure pathway served as the basis for the ETE analysis suppbrﬁng its ESP
application. SER at 13-2. The Applicant further stated that the 1993 ETE assesses the relative
feasibility of an evacuation for the 10-mile (mi) EPZ plume exposure pathway; the Applicant
evaluated the assumptions that served as the basis for the 1993 ETE and found that these
assumptions remain valid for the area surrounding the ESP site. SER at 13-2, 13-3. The
Applicant's methodology included use of the NETVAC computer simulation model, which
facilitates a reasonably sophisticated modeling of the road network, the use of evacuation
preparation and depaﬁure time distributions, and the use of population and vehicle demand
distribution data to simulate a variety of evacuation scenarios. SER at 13-3.

The Staff found that because the proposed ESP site is adjacent to CPS, which is an
operating nuclear power plant with integrated ohsite and offsite radiological emergency plans,
no significant impediments exist to the development of an emergency plan for the proposed
ESP site. SER at 13-13. The Staff also found that the Applicént adequately identifi'ed physical
characteristics unique to the proposed site by performing a preliminary analysis of the time

required to evacuate various sectors and distances within the plume exposure pathway EPZ for
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transient and permanent populations and did not note any major impediments for an evacuation
or other protective actions. SER at 13-13. The Staff determined that the Application’'s ETE
analysis ir;cludes an estimate of thé number of peaople to be evacuated, using the latest
population census numbers and the most recent local conditions. SER at 13-13. Therefore,
with respect to impediments to emergency plan dévelopment, the Staff concluded that the
information the Applicant provided is consistent with the guidance in RS-002 and Supplemenf 2
and meets the requirements of 10 C.F.R; § 52.17(b)(1) and 10 C.F.R. § 52.18. SER at 13-14.

The Staff found that the Applicant'provided an acceptable description of contacts and-
arrangements made with Federal, State, and local governmental agenciés with emergency
planning responsibilities, including the name and location of the organizations contacted, the
title of the persons contacted, and the role of the organization in emergency plénning.
Therefore, the Staff concluded that the Application is consistent with the guidelines in RS-002
and Supplement -2 and meets the requirements of 10 C.F.R. § 52.17(b)(3). SER at 13-17.

With respect to emergency planning zones, the Application stated that the EPZ
boundary of the Clinton ESP site is identical to the CPS EPZ boundary, which wés defined in
1985 following a detailed review of the demography, topography, 'characteristics of the land,
access routes, and jurisdictional boundaries in the area surrounding the power facility. SER
at 13-17. The Stéff thus found that the Applicant proposed a plume exposure pathway EPZ of
approximately a 10-mile radius and an ingestion pathway EPZ of approxihately a 50-mile |
radius, both of which reflect loca‘l emergency response needs and capabilities. SER at 13-18..
The Staff concluded that the size and configuration of the EPZs is consistent with the guidance
in RS-002 and Supplement 2, meeting the requirements of 10 C.F.R. § 50.33(g), 10 C.F.R.

§ 50.47(c)(2), 10 C.F.R. § 52.17(b)(2)(l), 10 C.F.R. § 52.18, and Sections I, llI, and IV of

Appendix E to 10 C.F.R. Part 50. SER at 13-18.
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The Applicant also sought NRC acceptance of i4 major features of its emergency plan.
The Staff evaluated the Application with reépe_ct to each of these major features, and concluded
that 13 of the proposed features (Major Features A-G, I-L, O & P) were consistent with the
guidance in RS-002 and Supplement 2, meeting the requirements of 10 C.F.R. § 52.17(b)(2)(l),
10 C.F.R. § 52.18, and the appropriate sections of Appendix E to 10 C.F.R. Part 50, insofar as
. those requirements apply to the proposed features. SER at 13-22, 13-25, 13-27 to 13-28,
13-29, 13-31, 13-35, 13-38, 13-45, 13-63 to 13-64, 13-70, 13-72, 13-75, 13-79 to 13-80. These
features, which the Staff thus found acceptable, included assignment of responsibility
(organization control); onsite emergency organizations; emergency response support and
resources; emergency classification system; notification measures and procedures; emergency
communications; public education and information; accident assessment; protective response;
radiological exposure control; medical and public health support; radiological emergency
response training; and responsibility for the planning effort (development, periodic review, and
distribution of emergency plans). /d. |

With respect to Major Feature H (emergency facilities and equipment), the Staff found
that the Applicant did not describe in sufficient detail the emergency facilities and related
equipment for the operational support center (“OSC”) and technical support center (“TSC") as
- specified in RS-002 and Supplement 2. Therefore, the Staff concluded that proposed major
feature H is unacceptable. SER at 13-43. Because the emergency response facility guidance
in NUREG-O696 will be.applied during the emergency plan review at the COL stage, the Staff
will determine the adequacy of such incorporation in this area during a COL or OL review.

ii. Site Characteristics—Physicai Security

The Staff also reviewed the physical security aspects of the ESP application to

determine whether the site characteristics are such that adequete security plans and measures

can be developed. SER at 13-80. The Staff reviewed the apblication and RAl responses and
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conducted a site visit, and using the criteria set forth in 10 C.F.R. 100.21 (f), the Staff identified
and considered various characteristics of the site that could affect the establishment of
adequate security plan}s and measures. SER at 13-81. Specifically, the Staff considered
pedestrian land approaches, vehicular land approaches, railroad approaches, water
approaches,- potential high-ground adversary advantage areas, nearby road transportation
routes, nearby hazardous materials facilities, nearby pipelines, and culverts that coﬁld provide a
pathway into the PA. SER at 13-81. With re_spect to pedestrian and water approaches, the
Staff concluded that the distance from possible locations of vital equiprhent and structures
(which might be located anywhere in the identified site footprint because the ESP application
does not describe a specific design) to the OCA boundary is sufficiently large to locate barriers,
detection eq.uipment, and isolation zones consistent with RG 4.7. SER at 13-81.

Likewise, finding that the OCA is sufﬁciently large to establish a vehicle checkpoint with
adequate standoff distanc_e from the possible location of vital equipment to mitigate vehicle
bomb overpressure effects, the Staff concluded that the location of existing roads and site
terrain features does not preclude the establishment of adequate vehicle control measures, and
that no railroad line or spur features would preclude the development of adequate security

plans or measures. SER at 13-81, 13-82. The Staff also found that the distances to nearby

hazardous materials facilities and nearby pipelines and the associated hazardous materials did
not pose an impediment to the development of adequate security plans or measures. SER

at 13-82. Based on its evaluation, the Staff concluded that the Clinton ESP site characteristics
would allow a COL or CP applicant to develop adequate security plans and measures for a new

unit on the ESP site. SER at 13-82.




-41-

f. SER, Chapter 15, “Postulated Accidents and Accident Dose
Conseqguences”

In Chapter 15 of the SER, the Staff evaluated the radiological consequences of
design-basis accidents (“DBAs") to determine whether a new nuclear unit could be sited at the
_ESP site without undue risk to the health and safety of the public, in compliance with 10 C.F.R.
§ 52.17, "Contents of Applications,” and 10 C.F.R. Part 100, "Reactor Site Criteria." SER
at 15-1. The Applicant did not identify a particular reactor design to be considered for the
proposed ESP site, but instead developed a set of reactor DBA source term paraméters using
surrogate reactor characteristics. SER at 15-1. The Applicant used these source term
parameters, in conjunction with specific site characteristics for accident analysis purpbses, to
assess the suitability of the proposed ESP site as part of its PPE. SER at 15-1. The PPE was
developed using seven reactor designs—five water-cboled reactors and two gas-cooled
reactors® — though the Applicant used source terms for only two of these designs as inputs to its
DBA analyses. SER at 15-1.

Using source terms developed predominantly from two‘light-water reactors designs, the
 certified Advanced Boiling Water Reactor ("“ABWR”) and a version of the Advanced Pressurized
Water Reactor (“AP1000"), the Applicant performed and provided radiological consequence
analyses for a number of DBAs. SER at 15-1. These‘ included main steamline breaks, reactor
coolant pump locked rotor, control rod ejection, control rod drop, small line break oufside'
containment, steam generator tube rupture, loss-of-coolant accidents (“LOCAs"), and a fuel

handling accident. SER at 15-1, 15-2.

® The five light water reactor (“LWR") designs Exelon considered are a version of the Advanced
Pressurized Water Reactor (“AP1000"); the Advanced Boiling Water Reactor ("“ABWR"); the Advanced
Canada Deuterium Uranium Reactor (*ACR-700"); the Economic Simplified Boiling Water Reactor
(“ESBWR"), and the International Reactor Innovative and Secure (“IRIS") Reactor. The two gas-cooled
designs Exelon considered are the Gas Turbine Modular Helium Reactor (“GT-MHR") and the Pebble Bed
Modular Reactor (“PBMR"). '
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As discussed in RS-002, the Staff considers the PPE approach to be an acceptable
method for assessing site suitability. For the purposes of this analysis, the Applicant proposed
a fission product release from the ESP footprint to the environment; the Staff revieWed the

Applicant’s dose evaluation based on this release. SER at 15-4.

Selection of DBAs: First, the Staff found that the Applicant selected DBAs that are
consistent with the DBAs listed and analyzed in the SRP and in RG 1.183, “Alternative
Rédiological Source Terms for Evaluating Design Basis Accidents at Nuclear Power Plants,”
issued July 2000. SER at 158-5. The Staff also indicated that conclusions drawn regarding the
site’s acceptability based on the AP1000 and ABWR designs are likely to be valid for the other
reactor designs the Applicant is considering, although whether those designs are bounded will
be evaluated at the time of a CP or COL application. SER at 15-5. Therefore, the Staff found
that the Applicant provided an acceptable DBA selection for evaluating the compliance of the
proposed ESP site with the dose consequence evaluatilon factors specified in 10 C.F.R.

§ 50.34(a)(1). SER at 15-5.

Design-Specific (Postulated) x/Q Values: Second, because Westinghouse revised the
x/Q (atmospheric dispersion factor) values in the AP1000 design certification document (“DCD")
subsequent to the Applicant’s use of the x/Q values in the proposed AP1000 DCD that were
under Staff review at the time the ESP application was submitted, the Applicant elected to
update the ESP application to apply the latest x/Q values in the AP1000 DCD, Revision 14,
which is the basis for the AP1000 design certification, to all DBAs. The Staff verified that these
x/Q values used by the Applicant are the same as those in the AP1000 design certification
document. SER at 15-5. In evaluating the ABWR, the Applicant did not use the postulated x/Q
values in the ABWR certified DCD, but instead calculated the radiological consequence doses
using the postulated activity releases in the ABWR DCD, the EGC ESP site-specific x/Q values,

and the dose conversion factors in Federal Guidance Reports 11 and 12. SER at 15-6.
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Site-Sgecifig x/Qs: Third, the Staff reviewed the Applicant's site-specific ¥/Q values and
- performed an independent evaluation of atmospheric dispersion per the guidance provided in
Section 2.3.4 of RS-002. Based bn the Abplicant's recalculation of .the short-térm accident x/Q
values using three complete years of meteorological data from January 2000 to December
2002 (instead of January 2000 to August 2002 data it initially used) and using a minimum
distance of 805 meters to the EAB (instead of the 1025 meters initially used), the Staff found
the x/Q values acceptable. SER at 15-6.

Source Terms and Radiological Consequence Evaluations: Based on the AP1000 DCD

and the design certification rule for the ABWR, the Staff found that the certified ABWR and the
proposed AP1000 designs met the radiological consequence evaluation factors identified in
10 C.F.R. § 50.34(a)(1) with their postulated x/Q values. SER at 15-7.

The Staff further é:or_nmented that the radiological consequences of the DBAs at the
proposed site based on the AP1000 and ABWR designs are likely to be valid for the other
reactor designs the Applicant is considering, though whether or not the final reactor design the
Applicant selects for use at the Clinton ESP site is in fact bounded by the ESP evaluation wouldA
be subject to review during thé Staff's consideration of any COL or CP application. SER .
at 15-8. The Staff subsequently found the source terms from the. PPE (i.e., the ESP footprint)
themselves to be reasonable and acceptable, and stated that the Applicant correctly concluded
that the dose consequences for the chosen surrogate designs comply with the dose
consequence evaluation factors of 10 C.F.R. § 50.34(a)(1). SER at 15-8.

In sum, the Staff concluded that the proposed distances to the EAB and the LPZ outer
boundary of the proposed ESP site, in conjunction with the fission product release rates to the
environment provided by the Applicant as PPE values, are adequate to provide reas.,onable
assurance that the radiological consequences of the DBAs will be within the dose consequence

evaluation factors set forth in 10 C.F.R. § 50.34(a)(1) for the proposed ESP site. SER at 15-9.
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The Staff further concluded that (1) fhe Applicant demonstrated that the proposed ESP site is
suitable for power reactors with source term characteristics bounded by those of the ABWR and
AP1000 without undue risk to the health énd safety of the public, and (2) the Applicant complied
with the requirements of 10 C.F.R. § 52.17 and 10 C.F.R. Part 100. SER at 15-10.

g. SER, Chapter 17, “Early Site Permit Quality Assurance Measures”

In Chapter 17 of the SER, the Staff evaluated the quality assurance ("QA") measures
employed by the Applicant and its contractors in preparing its ESP application. Current NRC
regulations do not require ESP holder;s or applicants to implement a QA program compliant with
the requirements of Appendix B, “Quality Assurance Criteria for Nuclear Power Plants and Fuel
Reprocessing Plants,” to 10 C.F.R. Part 50. SER at 17-1. However, applicants are expected to
implement QA measures equivalent in substance to the measures described in Appendix B to
10 C.F.R. Part 50, in order to provide reasonable assurance that any information dgrived from
ESP activities which could be used in the design and/or construction of SSCs important to
safety will support satisfactory performance of such SSCs once they are in service. SER
at 17-1.

Thus, although the Applicant chose not to supply information on the QA measures it
employed for ESP activities in its application, the Staff evaluated quality measures for those
activities associated with the Applicant's generation of site-related information that could be
used as input to the design of future SSCs to ensure tha_t these measures can provide
reasonable assurance of the integrity and reliability of the information, assuming that the
Applicant’s QA measures are equivalent in substance to the criteria of Appendix B to 10 C.F.R.

Part 50. SER at 17-1. Because conformance with the QA measures described in

1 Contractors identified with respect to the QA review included CH2M HILL, Parsons Energy &
Chemicals Group, Testing Services Corporation, Gegmatrix, GRL Engineers, Inc., Stratigraphics, and the
University of Texas.
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Section 17.1.1 of RS-002, Attachment 2, provides reasonable assurance that an applicant used
adequate QA measures to support its ESP application, the Staff focused its review on whether
the Applicant's QA measures adequately addressed that guidance for each applicable element.
SER at 17-1. The Staff performed much of its evaluation in a.n inspection conducted in
January 2004 and documented .in a February 2004 Inspection Report. SER at 17-1, 17-2.

The Staff reviewed 18 elements associated with QA measures, and found that each
element was either acceptably implemented with respect to ESP application activities, or was
not required baséd on the scope of work for the ESP project. SER 17-2to 17-40. The
elements examined by the Staff included QA organizatiqn; the quality assurance program;
design control; procurement document control; instructions, procedures, and drawings;
document contrbl; control of purchased maierial. equibment, and services; identification and
control of materials, parts, and components; control of special processes; inspection; test
control; control of measuring and test equipment; handling, storage, and shipping; inspection,
test, and operating status; nonconforming materials, parts, or components; corrective action;
quality assurance records; and audits.’ SER 17-2 to 17-40.

Based on its review and evaluation of the QA measures contained in the Applicant's
ESP program, the Staff concluded that the Applicant's QA measufes conform to the guidance fn
RS-002, Attachment 2, as well aé to appropriate industry standards, and that the Applicant and
its contractors implemented them for the ESP application activities. SER at 17-40. .

h. Review by the Advisory Committee on Reactor Safequards

The Advisory Committee on Reactor Safeguards ("ACRS”) completed its review of the

Application and of the Staff's draft safety evaluation report (‘DSER"). SER at 18-1. The ACRS

"' The elements the Staff found not to be required based on the scope of work for the ESP
project were identification and control of materials, parts, and components; contro! of special processes;
inspection; inspection, test, and operating status; and nonconforming materials, parts, or components.
SER at 17-21, 17-23, 17-24, 17-31, and 17-32.




-46-
ESP subcommittee began a detailed review of the application and DSER in February 2005., and
the ACRS _ESP subcommittee met with representatives from Exelon and the NRC Staff on
September 7, 2005. SER at 18-1. The ACRS issued an interim letter report in September
2005, and also met with the Staff in March 2006 to discuss resolution of open items and the
responses to ACRS comments on the major elements of the ESP review. SER at 18-1. Inits
final letter report dated March 24, 2006, the ACRS concurred with the Staff's conclusions and
concluded that the proposed site, subject to the permit conditions recommended by the Staff,
can be used for nucleér power plants or modules having a total power generation rate of 2400
to 6800 MW thermal without undue risk to public health and safety. SER at 18-1.

Based upon its review of the SER and the record of 'this proceeding, the Board should
be sa;tisﬁed that by either (1) adhering to the relevant guidance and acceptance criteria of
RS-002, the SRP, and other identiﬁed régulatory guidance documents or (2) where deviations
from or alternatives to that guidance proved necéssary, ensuring that those deviations or
alternatives were adequately justified, the Staff utilized a reasonable and logical approach to
reviewing the application and reaching its conclus'ion‘s. With respect to the two safety findings
to be reached by the Board — (a) that the issuance of an ESP will not be inimical to the co.mmon
defense and security or to the health and safety of the public; and (b) taking into consideration
the site criteria contained in 10 C.F.R. Part 1 00; a reactor, or reactors, having charécteristics
that fall within the parameters for the site, can be constructed and operated without undue risk
to the health and safety of the public — the Board should conclude thaf the Staff had a
reasonable basis for its findiﬁgs and, accordingly, concur with those determinations.

B. NEPA-Related Matters |

1. Applicable Regulatory Guidance
The NRC standards for review of an ESP application are outlined in 10 C.F.R. § 52.18.

The NRC Staff conducts its reviews of ESP 'applications in accordance with guidance set forth
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in review standard RS-002. That reviéw standard draws from the previously published
NUREG-0800, Standard Re_view Plan for the Review of Safety Analysis Repor;ts for Nuclear
Power Plants, as well as from NUREG-1555, Standard Review Plans for Environmental
Reviews for Nuclear Power P)ants (hereafter “ESRP”). FEIS at xxviii.

The Staff's FEIS focused on the environmental effects of construction and operation of
reactors with characteristics that fall within the plant parameter envelope (“PPE") developed by
" Exelon and included an evaluation of alternative sites to determine whether there is an
obviously superior alternative to the proposed Clinton ESP site. FEIS at 1-3. An ESP
environmental report is not required to include an assessment of the benefits (for example, the
need for power) (10 C.F.R. § 52.17) ora discussion of energy alternatives; these may be
defe.rred to the CP or COL application. FEIS at 1-3. However, the Exelon environmental report
did address energy alternatives; therefore, the FEIS included an assessment of enérgy
alternatives, but did not evaluate the need for power. FEIS at 1-3.

2. Overall En;/ironmental Review Findings

In response to items (c), (d), and (e) from the Board's August 2 Order, this section of the
brief collectively addresses the environmental findings identified by the Board. In reaching its
ultimate findings and recomme.ndation concerning the ESP application, the Staff provided its
conclusions on a number of determinations required 'by NEPA. These determinations included
analysis of any unavoidable adverse environmental impacts, ény irreversible and irretrievable
commitments of resources, the relationship between short-term uses and long-term productivity
of the human environment, and the cumulative impacts of the proposed action.

With respect to unavoidable adverse environmental impaéts (NEPA
section 102(2)(C)(ii)), the Staff concluded that there will be no unavoidable adverse
environmental impacts associated with the granting of the ESP, with the exception of impacts

associated with the limited site-preparation and preliminary construction activities (defined in
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10 C.F.R. § 50.10(e)(1); see also FEIS at 10-4) and identified in the site redress plan (as
provided by 10 C.F.R. § 52.17(c) and 10 C.F.R. § 52.25). FEIS at 10-4. The Staff further found
reasonable assurance that redress carried out under the Applicant’s plan will achieve an
environmentally stable and aesthetically acceptable site suitable for whatever non-nuclear use
may conform with local zoning laws; therefore, it concluded that the potential site preparation
and preliminary construction activities described in Exelon’s site redress plan would not result.in |
any significant adverse impacts tﬁat could not be redressed. FEIS at 10-5.

The Staff found that although impacts associated with the site preparation and
preliminary construction activities are bour}ded by the construction actlivities, there are
unavoidable adverse environmental impacts associated with the construction and operation of a
new nuclear unit at the Clinton ESP site. FEIS at 10-4. Therefore, although final assessment |
of adverse environmental impacts from construction and operation at the Clinton ESP site
would be performed at the CP or COL stage for issues that were not resolved in the ESP
review,'? the Staff summarized the impacts described i.n Chapters 4 and 5 of its ESP FEIS
analysis. FEIS at 10-5t0 10-7.

With respect to construction activities, such unavoidable impacts were primarily related
to land use (involving ground disturbance for permanent facilities and removal of some forested
habitat), but also included some potential socioeconomic impacts resulting from increased
traffic. FEIS at 10-5 to 10-6. The Staff reiterated from its earlier analysis the ways in which
most impacts would be mitigated, éuch as actions to reduce equipment emissions and fugitive
dust. FEIS at 10-5 to 10-6, Tbl. 10-1.

Likewise, with respect to operations, the Staff reiterated that unavoidable impacts would

be small, and it summarized mitigation activities, such as State regulation of water use and

2 See FEIS at tables in chapters 4, 5, 9, and 10.



-49-

wéter quality to mitigéte cooling system impacts, and the use of tax revenues and local land
management plans to mitigate increased growth and use of public services. FEIS

at 10-6, 10-7, Tbl. 10-2.

With respect to irreversible and irretrievable commitments of resources (NEPA
section 102(2)(C)(v)), the Staff found that the only such commitments would be resources used
by Exelon for site-preparation activities, and that such resources not used during the ESP stage
would be used at the CP or COL stage or could be used for other activities eVen if Exelon does
not eventually seek a CP or a COL for the ESP location. 'FEIS at 10-8. The Staff noted,
however, that irretrievable commitments of resources during construction generally would be
similar to those of any major construction project and would depend on the specific design.
The Staff also determined that the materials requil;ed for construction and uranium required for
operations would be of small consequence with respect to the availability of such resources.
FEIS at 10-8.

With respect to the relationship between short-term uses and long-term productivity of
the human environment (NEPA section 102(2)(C)iv)), the Staff found that the only short-term
use of the environment fhat could occur if the proposed action is implemented would be site
prepération activities authorized in an ESP, and any such activities are unlikely to adversely
affect the long-term productivity of the environment. FEIS at 10-8. The assessment of the
relationship between local short-term uses of the environment and the maintenance and
enhancement of long-term productivity would be performed at the CP or COL stage. FEIS
at 10-8, 10-9.

With respect to cumulative impacts, the Staff repeated its conclusions from FEIS
Chapter 7 that potential cumulative impacfs were determined to be small. FEIS at 10-9. The

Staff noted that some impact issues had the potential for MODERATE adverse impacts, most of
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which would occur under temporary circumstances or as the result of a larger-than-expected
concentration of construction workers settling near the Clinton ESP site. FEIS at 10-9.

In light of its findings and conclusions, the Staff's recommendation to the Commission
related to the environmeﬁtal impacts of the proposed action was that the ESP should be
issued.” FEIS at 10-9 to 10-11. As summarized below, these Staff conclusions and
recommendations _flowed. from the analyses documented in each chapter of the FEIS.

a. Introduction and Background

On November 25, 2003, the NRC Staff published a notice in the Federal Register
(68 FR 66130) stating its intent to prepare an EIS, conduct scoping, and publish a draft EIS
(“DEIS") for public comment as required by 10 C.F.R. § 51.26. FEIS at 1-1. A public scoping
meeting was held on December 18, 2003, to obtain public input on the scope of the
environmental review. FEIS at 1-5. The U.S. Environmental Protection Agency issued a notice
on March _11, 2005 (70 FR 12211) announcing the availability of the DEIS, and a public meeting
was held on April 19, 2005, to receive comments on the DEIS. FEIS at 1-5. The Staff
considered these comments while developing its FEIS. FEIS at 1-5, App. E. |

Following requirements set forth in 10 C.F.R. Part 51 and the guidance in RS-002, the
NRC environmental staff (and its technical experts from the Pacific Northwest National
Laboratory retained to assist the Staff) visited.the Clinton ESP site and alternative sites in
March 2004 to gather information and to become familiar with the sites and their environs.
FEIS at 1-5. During these site visits, the Staff and its contractor personnel met with the
Applicant’s staff, public officials, and the public. FEIS at 1-5. To guide its assessment of

environmental impacts of a proposed action or alternative actions, the NRC established a

3 As noted in the discussion of FEIS chapter 4, infra, the Staff recommended that the permit be
issued with a permit condition related to compliance with the Federal Water Pollution Control Act
(“FWPCA?"), Section 401, certification process managed by the lllinois Environmental Protection Agency
(*IEPA"). FEIS at 4-8, 10-9.
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standard for quantifying environmental impacts us'ing the Council on Environmental Quality
guidance (40 C.F.R. § 1508.27). FEIS at 1-6. Using this-approach, the NRC established thlfee
significance levels -- SMALL, MODERATE, or LARGE" — that the Staff applied to its findings
throughout the FEIS. FEIS at 1-6. | '
In conducting its review, the Staff evaluated environmental impacts based on the

bounding parameter values Exelon submitted as'part of its application; as discussed above with

respect to the safety reviéw, these values constitute the EPE for the Clinton ESP site and
| represent the “footprint” for a future facility. A list of thesé values is reproduced in Appendix J
to the FEIS. In any COL or CP application referencing a Clinton ESP, the Staff would review
the actual design selected to determine whether the design fits within these bounding
parameter values. |

b. FEIS Chapter 2, “Affected Environment”

The proposed ESP site is located in DeWitt County, lllinois, within the existiﬁg
boundaries of the current Clinton Power Station (CPS). FEIS at 2-1. The CPS propertyis
owned by AmerGen Energy Company, LLC (AmerGen), and the site is located on the shore of
Clinton Lake approximately 10 .km (6 mi) east of the City of Clinton (which is located more than
10 km (6 mi) west of the site, with a population of 7485). FEIS at 2-1, 2-6.

The ESP site is located in rural DeWitt County (approximate population in 2000 of
17,000), and is located between Bloomington and Decatur, which are 35 km (22 mi) to the north

and 35 km (22 mi) to the south, respectively. FEIS at 2-1. In addition, the site is located

% The NRC Staff's definitions of these significance levels are as follows:
SMALL - Environmental effects are not detectable or are so minor that they will neither
destabilize nor noticeably alter any important attribute of the resource.
MODERATE - Environmenta! effects are sufficient to alter noticeably, but not to
destabilize, important attributes of the resource.
LARGE - Environmental effects are clearly noticeable and are sufficient to destabilize
important attributes of the resource. '
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between Lincoln and Champaign-Urbana, 45 km (28 mi) to the west and 48 km (30 mi) to the
east, respectively. FEIS at 2-1. The ESP site vicinity is 84 percent agricultural.land_ (24,622 ha -
[60,842 ac]); industrial land use within the vicinity is less than 1 percent and is limited to areas
near Clinton and Weldon _(Iocated more than 8 km (5 mi) southeast of the site, with a population
of 440). FEIS at 2-6. lllinois State Route (SR) 54 passes approximately 1.6 km (1 mi) north of
the ESP site; lllinois SR 10 passes approximately 5 km (3 mi) south; and lllinois Sﬁ 48 is
approximately 8 km (5 mi) east of the ESP site (see Figure 2-3). FEIS at 2-1. There is one
active railroad line within the vicinity: the Canadian National Réilroad runs parallel to lilinois
SR 54 and traverses 'the vicinity approximately 1.6 km (1 mi) north of the site. FEIS at 2-1.
There are three active. private airports nearby: the Martin Airport, apbroximately 6 km (4 mi)
south of the site; the Thorp Airport, approximately 8 km (5 mi) northwest of the site; and the

~ Baker Strip, approximately 8 km (5 mi) southeast of the site. FEIS at 2-1.

The ESP site is situated on Clinton Lake, which was formed by the construction of an
earthen dam across Salt Creek, 366 m (1200 ft) downstream from the confluence of Salt Creek
with the North Fork of Salt Creek. FEIS at 2-1. The ESP site is approximately 5 km (3 mi)l
northeast of the dam, located on a peninsula between the two arms of the lake, at an
approximate grade elevation of 224 m (736 ft). FEIS at 2-1. The normal lake pool elevation is
210 m (690 ft), with a surface area of 1981 ha (4895 ac). FEIS at 2-1. The station occupies
‘approximately 187 ha (461 ac) of land, and all site Iand, subsurface lands, and mingral rights
are owned by AmerGen, an Exelon subsidiary, with whom agreements are in place to ensure
that Exelon has the necessary authority, control, and rights related to the proposed ESP site.
FEIS at 2-1, 2-5.

The Clinton ESP site has a typical continental climate with moderately cold winters and
warm summers. FEIS at 2-14. The site is relatively flat, with no topographic featﬁrés that

would cause the local climate to deviate significantly from the regional climate. FEIS at 2-14.
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With respect to atmospheric stability, temperature difference measurements made on the CPS
meteorological tower indicate that unstable atmosbheric conditions exist at the site
approximately 18 percent of the time, and stable conditions exist about 44 percent of the time
(Exelon 2006a). During the remaining 38 percent of the time, the atmospheric stability is
neutral, and atmospheric dispersion is moderate. FEIS at 2-15.

The Staff viewed the meteorological site and instrumentétion, reviewed the available
information on the meteorological measurement program, and evaluated data collected by the
program (which has existed at the Clinton ESP site since April 1972). FEIS at 2-18, 2-19.
Based on this information, the Staff concluded that the program provides data that represent
the onsite meteorological conditions as required by 10 C.F.R. § 100.20. FEIS at 2-18, 2-19.
The Staff found that the data also provide an acceptable basis for making estimates of
atmospheric dispersion for the evaluation of the consequences of routine and accidental
releases required by 10 C.F.R. § 50.34 and 10 C.F.R. Part 80, Appendix |. FEIS at 2-18, 2-19.

With respect to the radiological environment, the Staff reviewed annual radioactive
effluent release reports for calendar years 1999, 2000, and 2001, and found that doses to the
maximally exposed individuals around CPS were a small fraction of the limits specified in
Federal environrﬁen.tal radiation standards, 10 C.F.R. Part 20; 10 C.F.R. Part 50, Appendix |;
and 40 C.F.R. Part 190. FEIS at 2-20. |

¢. FEIS Chapter 3, “Site Lavout and Plant Parameter Ehvelope"

In Ch'apter 3 of the FEIS, the Staff reviewed the Application’s description of the site
layout and provided the Staff's characterization of the plant parameter envelope. A list of the

applicable PPE parameters and values is reproduced in Appendix J to the FEIS.
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-~ The Staff noted that because PPE values were to be used as a surrogate for
design-specific values,'® the Staff expected Exelon to provide sufficient information for the Staff
to develop a reasonable independent assessment of potential impacts to specific environmental
resources. FEIS at 3-5. In some cases, the Staff found that the design-specific information
called for in the ESRP was not provided in the Clinton ESP applicatidn because it did not exist
‘or was not available; as a result, the NRC Staff could not fully apply the ESRP guidance in
those review areas. FEIS at 3-5. In accordance with RS-002, in those cases, the Staff used its
experience and judgment to adapt the review guidancé in the ESRP and to develop
assumptions necessary to evaluate impacts to certain environmental resources to account for
missing information. FEIS at 3-5. The Staff identified these assumptions in the appropriate
sections of the FEIS, as well as in Appendix K. FEIS at 3-5, Appx K.

The Staff noted that, pursuant to RS-002, it did not review the PPE values fo.r
correctness. Howéver, the Staff determined that Exelon’s application was sufficient to enable
the Staff to conduct its required environmental review and that the PPE values are not
unreasonable for consideration by the Staff when maki.ng' its finding on the application in
accordance with 10 C.F.R. § 52.18. FEIS at 3-5. During its environmental review, the Staff
used its judgment to determine whether Exelon provided sufficient information for the Staff to
perform its independent assessment of the environmental impacts of construction and
operation of a new nuclear unit or units. FEIS at 3-5. The Staff considered the FPE values to

be bounding parameters. FEIS at 3-5. Therefore, for environmental issues that could be

'S Exelon used 7 reactor designs to develop the PPE, including five light water reactors (LWRs)
and two gas-cooled reactors. The 5§ LWRs were the Advanced Canada Deuterium Uranium Reactor
(ACR-700); the Advanced Boiling Water Reactor (ABWR), an earlier version of the Advanced Pressurized
Water Reactor approved by the NRC (AP1000); the Economic Simplified Boiling Water Reactor
(ESBWRY); and the International Reactor Innovative and Secure (IRIS) next-generation pressurized water
reactor (PWR). The two gas-cooled reactor designs used were the Gas Turbine Modular Helium Reactor
(GT-MHR) and the Pebble Bed Modular Reactor (PBMR). FEIS at 3-2 to 3-4.
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resolved, the Staff's evaluation serves as a bounding estimate of the potential environmental
impacts resulting from constructing and operating the new nuclear unit at the ESP site. FEIS
at 3-5. However, the Staff reiterated that environmental impacts not considered or not bounded
at the ESP stage would be assessed at the CP or COL stage. FEIS at 3-7.

d. FEIS Chapter 4, “Constru_ction Impacts at the Proposed Site"

In Chapter 4 of the FEIS, the Staff analyzed the potential impacts of construction on
\

land use, air quality, water, ecosystems, socioeconomics, historic and cultural resources,
environmental justice, nonradiological and radiological health effects, and applicable measures
and controls that would limit the adverse impacts of station construction. FEIS at 4-1. Where
possible, the Staff assigned a single significance level of potential impact — SMALL,.
MODERATE, or LARGE ~ to each issue, in accdrdance with 10 C.F.R. Part 51. FEIS at 4-1.

Land Use: First, with respect to land use, the Staff noted that the area that would be
affected on a long-term basis as a result of permanent facilities is approximately 39 ha (96 ac).
The Staff found that because preconstruction and construction activities would be accomplished
usiﬁg best construction practices and would follow all gpplicable laws and regulations, because
no new or modified highways or railroad lines are planneq to support a new nuclear unit, and
because offsite land-use changes as a result of construction activities are expected to be
minimal (including little impact in terms of new housing construction),'there are no land-use
impacts that would render the site unsuitable for a new nuclear unit. The Staff conbluded that
the environmental impact resulting from land use would be SMALL. FEIS at 4-3 to 4-4.

Similérly, because the likely pathway of any new transmission lines required to deliver
power from a new unit at the ESP site almost exclus'ively would cross land currently. in seasonal
agricultural production, and because the principal impacts from construction activities would be
minimal and mostly temporary and would alter the land use on a relatively minimal amount of

land, the Staff concluded that construction-related impacts on land use in the transmission line
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rights-of-way that require upgrading and offsite areas would be SMALL, regardless of whether
the existing rights-of-way are doubled or new rights-of-way are used. FEIS at 4-5.

Air Quality: With respect to meteorological- and air quality impacts, the Staff noted that
construction activities take place for a Iimited. duration and can be controlled using standard
measures (like wetting for fugitive dust and obtaining felevant State permits), so that impacts
would be temporary and limited in magnitude. FEIS at 4-5. The Staff found that increased
e;utomobilé traffic (and associated exhaust) was ﬁnlikely to have noticeable effects on air quality
beyond the immediate vicinity of local highways, particularly given that air quality in DeWitt
County and the surrounding countiés is in compliance with all standards. FEIS at 4-6.

Water: Concerning water-related impacts, the Staff determined that impacts from
hydrologic alterations due to construction activities would be localized and temporary, and that
the lllinois Environmental Protection Agency (“IEPA") FWPCA Section 401 and U.S. Army
Corps of Engineers (‘;ACE") Clean Water Act Section 404 permit processes Would be adequate
to ensure that impacts of hydrologic alterations are SMALL.'® FEIS at 4-6 to 4-8. The Staff
found that water-use requirements and water quality impacts from ESP construction activities
would be similtar to other large industrial construction projects and thus would be SMALL,
localized, and temporary.’ FEIS at 4-9.

Ecology: With respect to impacts on ecological resources, the Staff evaluated terrestrial

impacts, aquatic impacts, and impacts to threatened and endangered species. FEIS at 4-9.

® As aresult of Exelon's discussions with IEPA concerning FWPCA Section 401, Exelon
proposed a permit condition under which the ESP holder could not conduct permit activities without first
submitting to the NRC either a 401 certification issued by the IEPA or its determination that no 401
certification is required; the condition would also entail annual advisory letters to the IEPA (and copies to
the NRC) identifying permit-related activities and stating whether those activities would require 401
certification. FEIS at 4-8. The Staff stated that if the IEPA found the proposed conditionto be an
appropriate approach to FWPCA compliance, the Staff would recommend including the condition in any
ESP issued. FEIS at 4-8, 10-9.

7 As noted in Appendix K to the FEIS, the Applicant does not intend to lmplement a permanent
groundwater dewatering system. FEIS at K-14, K-18, K-27.
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For terrestrial impacts, the Staff found that the impacts of construction (including land-clearing,
construction noise, fugitive dust, equipment emissions, avian collisions with structures, and

traffic mortality) on wildlife, including State-listed species, and on wildlife habitat, including loss

of forest, would be minimal, and that no construction impacts to wetlands onsite are anticipated.

FEIS at 4-16. It concluded that impacts on wildlife habitat and wildlife populations associated
with the transmission system could be SMALL if additional transmiséion capacity were to be
accommodated within the existing right-of-way, and SMALL if the existing right-of-way required
expansion, but could range from SMALL to LARGE if new rights-of-way were to be required.
FEIS at 4-16. Therefore, the Staff considered the issue unresolved. FEIS at 4-16.

With respect to impacts on aquatic ecological resour.ces, the Staff found that best
management practices to minimize sedimentation (and iiming construction activities to minimize
impacts on fish during critical spawning or rearing periods) would mitigate potential aquatic
impacts, which would mainly be associated with construction of a new cooling water intake
structure. FEIS at 4-16. The Staff found that adverse impacts were not anticipated for either of
two State-listed mussel species potentially found in DeWitt County, a.nd it stated thét no
impacts to any other State-listed aquatic animal or plant species is anticipated because none is
known to occur in the Vicinity of the ESP site. FEIS'at 4-17. Exelon has committed to contacf
the lllinois Department of Natural Resources before commencement of construction activities to
ensure that these assumptions remain valid. FEIS at 4-17. The Staff thus concluded that
impacts to aquatic species and habitat from construction of a new nuciear unit at the Clinton
ESP site are expected to be SMALL. FEIS at 4-17. |

Furthermore, the Staff found that construction impacts to Federally listed terrestrial
animal species, the béld eagle and Indiana bat, are expected to be negligible; that no Féderally
listed aquatic species are known to occur; and that there would be no construction impacts to

other Federally listed or proposed terrestrial or aquatic plant and animal species or to
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designated or proposed critical habitat. FEIS at 4-20. Therefore, the Staff determined that -
constfuction irﬁpacts on Federally listed or proposed threatened or endangered aquatic or
terrestrial species would be SMALL, predicated on certain Staff assumptions, including the
current occurrence of Federally listed threatened and endangered species and critical status of
such species, and the current designation of critical habitat. FEIS at 4-20.

Socioeconomics: With respect to socioeconomic impacts, the Staff assessed physical

impacts, demographics, and impacts to the community. The Staff found that physical impacts
to workers and the local public would be SMALL because of dust and noise control measures
and regulations, the relative isolation of the ESP site from neighboring residences and other
sensitive receptors, and timing restrictions on particularly noisy activities. FEIS at 4-21, 4-22.
The Staff found no impacits to offsite buildings, although it fo'und that construction impagts on
roads would be SMALL to MODERATE, depending on hauling weights. FEIS at 4-23. The
Staff also found qnly SMALL aesthetic impacts, as most such impacts would be terripo_rary or
mitigated by the Applicant’'s measures to restrict construction laydown and timely remove
construction debris from the site. FEIS at 4-24.

The Staff concluded that demographic impacts of construction would be SMALL, based
on the expectation that most of the 3150 construction workers Exelon anticipates employing to
build a new unit will come from within the region; even if a larger than expected percentage
choose to relocate from outside the region, this number represents a small percentage of the
larger population base. FEIS at 4-24, 4-25.

Concerning community impacts, the Staff determined that the magnitude of the positive
economic impacts of construction would be diffused in the larger economic bases of Macon,
McLean, and Champaign Counties, such that impacts on the economy of the region would be
beneficial and SMALL everywhere in the region except in DeWitt County, where the impacts

could be beneficially MODERATE. FEIS at 4-27. Similarly, the Staff concluded that the
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potential beneficial impacts of taxes collected during construction would be SMALL and
beneficial, except in DeWitt County where they would be MODERATE and beneﬁcial.. FEIS
at 4-29.

The Staff found only SMALL impacts on transportation because of Exelon's traffic
control measures and because the roads are currently lightly traveled and, except at shift
changes, would not be overly congested by increased construction traffic. FEIS at 4-31. The
Staff determined recreational and aesthetic impacts to be SMALL as well, given the distance of
recreational access points to the plant site, and Exelon’s commitment to mitigation activities
during construction. FEIS at 4-31, 4-32. The Staff found that impacts on housing would be
SMALL, if all the workers generally come from within the region and chose not to locate closer
to work in DeWitt, Piatt, or Logan counties, but could also be MODERATE in those counties, if
the assumption that all the workers would come from within the region proves invalid, orif a
number of construction workers decide to relocate to be closer to work. FEIS at 4-33.

In terms of construction impacts on public services, the Staff found that public water
supply and waste water treatment are not a constraint to growth in the vicinity and region of the
ESP site, assuming tﬁat growth increases hold to the historical norm, and that; because the
construction workforce is expected to come predominantly from within~the region, the demand
for police, fire,-and medical services would impact eétablished entities, which could
provide adequate services. FEIS at 4-35. The Staff further determined that construction would
have a beneficial economic impact to the economically disadvantaged population, lessening the
demand for social services, and that a possible initial increase in demand for sacial services at -
the beginning of the construction period would be considered manageable. FEIS at 4-35. The
Staff also found that impacts on education would be SMALL, based on the expectation that, as

the majority of the construction workers would be expected to come from the region, and most
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of those from outside would likely commute, there would be minimal impact of additional
children being placed in the educational systems within the region. FEIS at 4-35, 4-36.

Historic and Cultural Resources: After its evaluation pursuant to NEPA and the National

Historic Preséwation Act of 1966, as amended through 2000 (NHPA), the Staff concluded that
the potential construction impacts on historic and cultural resources would be SMALL, but that
mitigation might be warranted in the evént of an inadvertent discovery. FEIS at 4-36, 4-37.
This conclusion was based on (1) the pre-construction and construction measures that Exelon
would take to avoid adverse impacts to significant cultural resources, including methods such
as tilling, surveying, and shovel testing, as well as consultation by the Applicant with the lllinois
Historic Preservation Agency and (2) the Staff’s cultural resource analysis and consultation,
including with State and Native American tribal officials and via public scoping. FEIS at 4-37,

2-66 to 2-70.

Environmental Justice: Environmental justice refers to a Federal policy under which
each Federal agency identifies and addresses; as appropriate, dis.proportionately high and
adverse human health or environmenta! effects of its programs, policies, and activities on
minority or low-income populations; on August 24, 2004, the Commission issued its policy
statement on the treatment of environmental justice matters in licensing actions. F‘EIS at 4-38;
see 69 Fed. Reg. 52040. Based on the Applicant’s identification of the locations of minority and
low-income populations within an 80-km (50-mi) radius of the Clinton ESP site, and on the
Staff's analysis, including interviews during its site audit, the Staff found neither unusual
resource dependencies or practices through which these minority and low-income populations
co‘uld be disproportionately impacted by construction of a new nuclear unit and that would result
in those populations being adversely affected, nor any.location-dependent disproportionately

high and adverse impacts. FEIS at 4-38.
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Nonradiologica! Health Impacts: Based on the mitigation measures identified by Exelon
in its ER (related to dust, smoke, engine exhaust, and concrete operations), the permits and
authorizations required by State and local agencies, the distance from the construction site to
the public, and the Staff's independent review, the Staff concluded that the nonradiological .

’he\alth impacts to the public from construction activities would be SMALL. FEIS at 4-39.
Likewise, based on similar factors; on NRC and OSHA sqfety standards, practices, and
procedures; on the use of training and protective equipment; and on the fact that historically,
injury and fatality rates at nuclear reactor facilities have been lower than the average U.S.
industrial rates, the Staff concluded that the nonradiological health impacts to workers from
construction activities would be SMALL. FEIS at 4-39, 4-40. Furthermore, with respect to
noise, in light of the temporary nature of construction activities, Exelon’s noise mitigation plans,
and the distance from the Clinton ESP site to residences and public buildings, the Staff
concluded that the noise impacts from construction wo.uld bé SMALL. FEIS at 4-40, 4-41.

Radiological Health Impacts: After reviewing Exelon’s estimate of dose to site

preparation workers during construction activities (from direct radiation as well as from gaseous
and liquid effluents), the Staff found the doses to be well within NRC exposure limits designed
to protect the public health, even if workers exceeded the 2080 hr/yr occupancy factor. FEIS
at 4-44. (The Applicant’s evaluation included an annual dose estimate for the site preparation
workers of apbroximately 0.25 mSv (25 mrem), less than the 1 mSv (100 mrem) annual dose
limit to an individual member of the public found in 10 C.F.R. § 20.1301.) Therefore, assuming
the location of the proposed new nuclear unit does ndt change, the Staff concluded that the
impacts of radiological exposures to site preparation workers would be SMALL. FEIS at 4-44.
Measures and Contrals: The Staff identified a variety of measures and controls to limit
adverse impacts during'site-preparaﬁon activities, including the Applicant’s corﬁpliance with

state, federal, and local laws and regulations, as well as with applicable permits and licenses;
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compliance with the Applicant’s own processes and procedures; incorporation of environmental

requirements into construction contracts; and continued identification of environmental

resources and potential impacts during the development of the ER and the ESP prdcess.

FEIS at 4-45.

e. FEIS Chapter 5, “Operation Impacts at the Proposed Site”

In Chapter 5 of the FEIS, the Staff analyzed the potential impacts of o.pe'ration on land
use, air quality, water, ecosystems, socioeconomics, his;toric énd cultural resources, and
environmental justice, as well as nonradiological and radiological health effects and the
environmental impacts of postulated accidents. Where possible, the Staff assigned a single
significance level of potential impact — SMALL, MODERATE, or LARGE - to each issue, in
accordance with 10 C.F.R. Part 51. FEIS at 5-1.

Land Use: The Staff concluded that impacts to land use in the vicinity of the ESP unit
due to operations, including potentiél minor land cover alterations (depending on the need for
new housing for workers) and the impact of salt drift (found in NUREG-1437, the Generic
Environmental Impact Statement for License Renewal of Nuclear Plants (“GEIS”) to be of only
minor significance) would be SMALL. FEIS at 5-1, 5-2. Similarly, the Staff found th‘at, in the
event thét upgraded transmission lines are constructed in the existing transmission line
rights-of-way, only SMALL impacts to land use would occur as a result of normal transmission
maintenance activities such as right-of-way vegetation clearing, line maintenance, and other
normal access needs. FEIS at 5-3. |

Air Quality: In evaluating meteorological and air quality impacts, the Staff reviewed
impacts from cooling towers as well as from transmission lines. Based on the lack of major air ’
pollution sources near the Clinton ESP site, and the assumption that the impacts (such as salt

drift and deposition) of cooling towers associated with a new nuclear unit would be similar to
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those of cooling towers at existing nuclear facilities, the Staff concluded that cooling tower
impacts on air quality would be SMALL. FEIS at 5-3, 5-4.

Likewise, because at a new nuclear unit additional standby diesel generators an'd
auxiliary power systems for emergency power and auxiliary steam purposes would be used on
an infrequent basis, because pollutants discharged (e.g., pérticulates, suI\;ur oxides, carbon
monoxide, hydrocarbons, and nitrogen oxides) would be in accordance with State ahd Federal
regulatory requirements, and because there would be no significant industrial activities within
16 km (10 mi) of the Clinton ESP site, the Staff concluded that the environmental impact of
poliutants from these sources would be SMALL. FEIS at 5-4. The Staff also estimated that
uranium fue! cycle carbon dioxide emissions for the postulated plant would be less than 0.8
million metric tons (0.9 million tons). FEIS at 5-4. Finally, because the largest linés currently
used by the transmission system to which the new uhit would connect are well within the range
of lines considered in the GEIS, the Staff concluded that the potential operational impacts of
transmission lines on air quality are SMALL. FEIS at 5-5.

Water: With respect to water-use impacts, the Staff found that the frequency and
duration of low water conditions would increase if the ESP unit were constructed, both directly
because of the consumptive use of water and indirectly because reducing the lake volume
would increase the induced evaporation in Clinton Lake. FEIS at 5-6. The Staff noted that
impacts could be minor during periods with average or above average precipitation. FEIS
at 5-8. Therefore, the Staff conciuded that during normal water yea'rs, the water use impacts
would bg SMALL, but during years of below-average precipitation, impacfs could be

MODERATE until normal water conditions return.”® FEIS at 5-8. The Staff noted that in such

% As noted in Appendix K to the FEIS, the Applicant does not intend to use groundwater as a
water source or implement a permanent groundwater dewatering system. FEIS at K-14, K-18, K-27.
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cases, Exelon would need to coordinate with IEPA on appropriate measures, such as derating
or even temporary shutdown of the unit. FEIS at 5-8.

With respect to water quality impacts, the Staff concluded that because Exélon has
committed to keeping the combined discharge of the CPS and ESP unit effluent within the
bounds of the CPS's existing NPDES permit, which IEPA has determined provides adequate
protection to the environment, impacts of a new nuclear unit on lake water quality would be
SMALL."™ FEIS at 5-9.

. Ecology: With respect to impacts on ecological resources, the Staff evaluated terrestrial
impacts, aquatic' impacts, and impacts to threatened and endangered species. FEIS at 5-9.
For terrestrial impacts, the Staff found that based on the prior GEIS analysis (finding salt drift to
have insignificant impacts at existing plants with cooling towers), a lack of important terrestrial
plant species and habitats, as well as extensive agricultural land use onsite and in the
immediate vicinity of the ESP site, the Staff concluded that the potential impacts on crops,
ornamental vegetation, and native plants from addition of one or more cooling towers for a new
nuclear unit at the Clinton ESP site would be minimal. FEIS at 5-10. The Staff also relied on
the GEIS analysis in concluding that the impacts of bird collisions with cooling towers would be
negligible. FEIS at 5-10, 5-11. The Staff found that noise from operating cooling towers would
not be likely to disturb wildlife beyond the ESP site and that, based on water budget analyses,
changes in shoreline vegetation and wildlife use due to the addition 6f a new nuclear unit would
be negligible. FEIS at 5-11, 5-12. Concerning transmission line impacts, the Staff concluded,
based on analyses in the GEIS, that impacts from right-of-way maintenance (includfng on
floodplains and wetlands), bird collisions, and electromagnetic fields (“EMFs”) would be of small

significance. FEIS at 5-12 to 5-14.

% See previous footnote.
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For aquatic impacts, the Staff found that impacts on aquatic ecosystems from operation
of the intake system would likely be SMALL during normal water years, provided the velocity
through the intake screené is less than 0.5 ft/sec and the Applicant uses a closed cycle or a
hybrid cooling system. FEIS at 5-23. Because the intake structure design and permit
requirements that would be set by the IEPA are presently unknown, the Staff found that cooling
water intake system impacts could be MODERATE if best available technology is not utilized at
t'he CPS and localized reduction or “cropping” of fish occurs beyond what natural spawning or
“recruitment” can replace, as a result of joint operation of the CPS and ESP units. FEIS
at 5-23, 5-24. The Staff also concluded that during normal water years, operational impacts of |
the plant cooling water system other than impingement and entrainment would be SMALL, but
that during low water years, the impact to the water level (and thus to the water temperature
and available habitat) could be MODERATE until normal water conditions and lake level return.
FEIS at 5-24. The Staff determined that an applicant for a CP or COL referencing any ESP that
may be issued for the Clinton ESP site would need to provide additional information on the
intake strﬁcture design and expected NPDES permit requirements regarding impingement,
entrainment, and thermal effects on aquatic organisms in order for the Staff to make a
significance determination with respect to this resource. FEIS at 5-24. Therefore, the Staff
concluded that the aquatic ecology issues associated with operation of a proposed ESP unit are
unresolved. FEIS at 5-24.

The Staff found that there would be no operational impacts to Federally listed or
proposed terrestrial or aquatic plant species and no operational impacts to Federally listed or
propbsed aquatic animal species, and that operational impacts to Federally listed terrestrial
animal species, the bald eagle and Indiana bat,. are expected to be negligible given the
expected insignificant impacts from transmission line right-of-way maintenance and from bird

collisions with cooling towers and transmission lines. FEIS at 5-25, 5-26. The Staff also
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determined that there would be no operational impacts to designated or proposed critical
habitat for Federally listed or proposed terrestrial or aquatic animal species. FEIS at 5-26. .
Therefore, the Staff concluded that thé impacts of operation on Federally listed or proposed
threatened or endangered aquatic or terrestrial species would be SMALL, predicated on certain
Staff assumptions, including the current occurrence of Federally listed threatened and
endangered species and critical habitat in the project area, and the current designation of
critical habitat. FEIS at 5-26.

Socioeconomics: With respect to socioeconomic impacts, the Staff assessed physical

. impacts, demographics, and impacts to the community. In terms of physical impacts, the Staff
found that offsite noise impacts likely would be minbr because of nbise control devices on
vehicles, the adherence to app'licable State and Federal criteria, the distance of nearby
residences to the site, and the fact that operations activities entailing significant noise would be
limited to normal weekday business hours. FEIS at 5-29. The Staff alsd noted Exelon's stated
intention to adhere to applicable air-pollution control regulations as they relate to the operation
of fuel-burning .equipment, and the fact that central lllincis is not classified as in violation of
applicable air-pollution standards. FEIS at 5-29. Therefore, the Staff concluded that the
physical impacts of station operation on the workers and the local public would be SMALL.
FEIS at 5-29. |

The Staff found no significant physical impacts of station operation on offsite buildings
or on nearby roads (particularly compared .to road loads during construction). FEIS at 5-29,
5-30. The Staff determined that a new nuclear unit at the Clinton ESP site would have visual
impacts similar to those of the existing CPS and that, because the area is sparsely bopulated, |
the facility would have a small impact on aesthetic quality for nearby residences and on
recreational users of Clinton Lake. FEIS at 5-31. The Staff found that the aesthetic impacts

could also be MODERATE due to the consumptive use of water for cooling and impacts on
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Clinton Lake during times of severe drought; however, the Staff stated that mitigation would not
be generally warranted due to the temporary nature of this impact. FEIS at 5-31.

The Staff determined that the expected number of new employees and their
families - approximately 580 additional permanent employees, translating into an estimated
increase in population of about 2320 (assuming each new employee represents a family of four)
— would represent a very small increase to the relevant counties’ total population, even if the
new workers were to come from outside the region or if nvew area jobs emerged as part of a
“multiplier effect.” FEIS at 56-31, 5-32. Therefore, the Staff concluded that the demographic
impacts of station operation would be SMALL. FEIS at 5-32.

The Staff found that the magnitude of the economic ihpacts (taking into account
possible multiplier effects) would be diffused in the larger economic bases of Macon, MclLean,
and Champaign Counties, and that DeWitt County as the site county consequently would
benefit more than Piatt and Logan Counties. FEIS at 5-33. The Staff concluded that the
impacts of station operation on the economy would be beneficial and SMALL everywhere in the
region except DeWitt County, where the impacts could be MODERATE.‘ FEIS at 5-33.
Likewise, the Staff evaluated the effect of .income, sales, use, and property taxes of addition.al

Exelon employees, as well as taxes on Exelon’s corporate profits, finding that tax paid by

Exelon would directly benefit DeWitt County (and other jurisdictions that would receive property
tax from the proposed nuclear unit), as would property taxes from employees living in the
county. FEIS at 5-35. The Staff found that sales and use taxes could beneficially irﬁpact
DeWitt County and the City of Clintoh, due to its proximity to a new nuclear unit, while personal
and corporate income taxes would be paid to the State of lllinois. FEIS at 5-33 to 5-35. The
Staff concluded that, althoug.h the amount of taxes collected over the potential lifetime of the
project could be large in absolute amounts, it is small when compared to the total amount of

taxes lllinois collects in any given year or would collect over the 60-year life of operation ofa -
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new facility, and thus the overall beneficial impacts would likely range from SMALL in most
areas of the region to LARGE in DeWitt County. FEIS at 5-35, 5-36.'

In terms of community impacts, the Staff found that as the rural roads are well
maintained and lightly traveled, and congestion is expected only at shift changes, impacts of
station operation on the transportation sysiem would be SMALL. FEIS at 5-36. The Staff also
found that impacts on recreation would be SMALL to MODERATE, depending on whether a
larger-than-expected proportion of the workforce would relocate from outside the region and
increase recreational use of Clinton Lake, and on whether severe drought conditions in
conjunction with the consumptive use of water for cooling at both the CPS and a new nuclear
unit could impact lake pool elevations and temperature (which could be mitigated by plant
operations). FEIS at 5-37, 5-38.

The Staff concluded that potential impacts on housing would be SMALL in the région
and potentially MODERATE in DeWitt, Piatt, and Logan Counties, depending on whether the
operations workforce comes from outside the region and/or locates in DeWitt, Piatt,. or Logan
counties to be nearer the work site. FEIS at 5-39.

In terms of impacts of operation on public services, the Staff.-found that public water
supply and waste water treatment have excess cépacity to accommodate potential population
increases, and that the projected capacity of bolice, fire, and medical services is cufrehtly

-adequate and is expected to expand modestly to meet the demands of a slight population
growth. FEIS at 5-41. The Staff further determined that increases in tax revenue could help
with ihe infrastructure and resource requirements for any potential increase in demand for
services, and that operations would have a beneficial economic impact to the economically
disadvantaged population by lessening the demand for social services. FEIS at 5-41. The
Staff also found that impacts on education would be SMALL, noting that even if a higher than

expected proportion of new employees relocate to Clinton and DeWitt County to be closer to
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the site, the local school district appears to have the capacity to accommodate an associated
increase in the student population and, if not, increased tax revenues could be used to expand

school infrastructure. FEIS at 5-42.

Historic and Cultural Resources: The Staff stated that it did not expect any significant
impacts on cultural and historic resources during ESP unit operation (most would have been
identified as part of construction), and it noted that any new ground-disturbing activities that
might occur during operation would follow Exelon procedures, which would require further
evaluation to determine if additional archaeological feview is necessary. FEIS at 5-43. The
Staff concluded that the impacts from operations would be SMALL, although mitigation might

be warranted in the event of an inadvertent discovery. FEIS at 5-43.

Environmental Justice: As discussed with respect to construction, the Staff did not find
any disproportionately high or adverse health or environmental effects from operatién of a new
nuclear unit at the ESP site that would impact minority or low-income populations, and it thus
concluded that impacts related to environmental justice considerations would be SMALL.

FEIS at 5-43.

Nonradiological Health Impacts: The Staff determined that the small temperature

increase in Clinton Lake expected as a result of operating the new nuclear unit would not
| significantly increase the abundance of thermophilic microorganisms, making any associated
human health effects SMALL. FEIS at 5-44. Also, in light of the postulated noise levels for
cooling towers, .the distance from plant facilities to the site boundary, and the evaluation of
noise impacts reflected in the Generic Environmental Impact Statement on Decommissioning of
Nuclear Facilities, Supplement 1, Regarding the Decommissioning of Nuclear Power Reactors,
NUREG-0586 (“Decommissioning GEIS"), the Staff concluded that the noise impacts to the
public froh operation would be SMALL. FEIS at 5-44, 5-45. Based on Exelon's assertion that

the transmission lines that would connect new units to the grid would be constructed to NESC
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and other industry standards, the Staff concluded that impacts associated with acute effects of
EMFs would be SMALL, but it determined (with reference to NUREG-1 437, the GEIS for
License Renewal) that the issue of chronic EMF effects is not resolved because conclusive
information is not available. FEIS at 5-46. The Staff noted that health impacts to workers from
noise and EMFs would be monitored and controlled in accordance with the applicable OSHA
‘regulations and would be SMALL, and that worker health risks are expected to be dominated by
occupational injuries, for which nuclear industry rates are, historically, lower than the average
U.S. industrial rates. FElé at 5-47.

Radiological Effects of Normal Operation: The Staff evaluated the healith impacts from

routine gaseous and liquid radiological effluent releases from a new nuclear unit at the Clinton
ESP site. After independently evaluating Exelon’s assessment of likely exposure pathways and
its use of the LADTAP Il and GASPAR |l modeling programs to calculate the dose to a
maximally exposed individual and a collective whole body dose for the population within 80 km
(50 mi) of the Clinton ESP site, and comparing the calculated doses to regulatory design
objectives, the Staff concluded that there would be no observable health impacts to the public
from normal operation of a ne;/v nuclear unit, and the health impacts would be SMALL. FEIS
at 5-47 to 5-56. Furthermore, 'based on a determination that occupational exposures for the
new nuclear unit would likely be bounded by occupational exposures from curreﬁtly operating
LWRs and that the licensee of a new plant will need to maintain individual doses to workers
within 0.05 Sv (5 rem) annually as specified in 10 C.F.R. § 20.1201 and apply‘the ALARA
process to maintain doses below this limit, the Staff concluded that the health impacts from
occupational radiation exposure would be SMALL. FEIS at 5-56, 5-57.

The Staff examined the Applicant’s estimated doses to surrogate biota species for both
liquid and gaseous effluent pathways. FEIS at 5-537, 5-58. The Staff's independent evaluation

of biota doses produced similar results. FEIS at 5-569. The Staff concluded there was sufficient
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protection because the cumulative effects of the CPS and the new nuclear unit would resultin
doée rates significantly less than those noted in studies by the National Council dn Radiation
Protection and Measurements (“NCRP”") and International Atomic Energy Agency (“IAEA”) that
found adequate protection for biota. FEIS at 5-59. Therefore, the Staff concluded that the
radiological impact on biota other than members of the public from rolutine operation would be
SMALL. FEIS at 5-59.

Finally, the Staff reviewed the documentation for Exelon’s proposed radiological
environmental monitoring program (“REMP”). The Staff found the proposed REMP to be
adequate, noting that Exelon will provide an annual Radiological Environmental Operating
Report for the entire site (including both the CPS and a new nuclear unit) to compare data with
those for previous years; that the REMP would utilize the sampling locations used by the CPS
to the greatest extent practical; .that an inter-laboratory comparison program currently exists;
that an independent laboratory will continue to verify the program results; and that Exelon will
implement a quality assurance program for the REMP. FEIS at 5-59 to 5-61.

Postulated Accidents: In Section 5.10 of the FEIS, the Staff considered the radiological

consequences on the human environment of potential accidents at a new nuclear units at the
Clinton ESP site. In its application, Exelon evaluated the potential consequences of postulated
accidents, using a set of surrogate design basis accidents (“DBAs") intended to be
representative of the range of reactor designs® being considered for the ESP site a.nd
site—speciﬁc meteorological data. FEIS at 5-62. Exelon evaluated the potential consequences

of DBAs using procedures outlined in regulatory guides and standard review plans, including

- TID-14844, NUREG-0800, Regulatory Guide 1.3, Regulatory Guide 1.25, and Regulatory

2 Exelon's review focused on two LWR designs, the ABWR and the pre-certification surrogate
AP1000 design, which are expected to bound the consequence analyses for the other possible reactor
designs Exelon considered. FEIS at 5-62.
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Guide 1.183. FEIS at 5;63. The Staff reviewed the atmospheric dispersion charécteristics
(including atmospheric dispersion factors, or x/Q) used by Exelon and found them acceptable
with respect to the potential environmental consequences of postulated DBAs for reactor
designs with design x/Q values falling within the bounds set by the site x/Q values. FEIS
at 5-64. (Atthe CP or COL étage, the applicant would need to demonstrate that the x/Q values
used in analyzing the reactor design proposed at the CP or COL stage are equal to or greater
than the site x/Q values specified in the ESP. FEIS at 5-64.)

The Staff then indept_andently evaluated Exelon’s estimates of the environmental
consequences of each DBA in terms of total effective dose equivalent (“TEDE"). FEIS at 5-66.

Because in all cases, the calculated TEDE values were considerably smaller than the TEDE

doses used as safety review criteria, the Staff concluded that the consequences of DBAs at the

Clinton ESP site are of SMALL sngmflcance for advanced LWRs and that the Clinton ESP site is
suitable for operation of new advanced LWRs. FEIS at 5-67.

With respect to severe accidents, the Staff reviewed Exeloﬁ’s analysis in the ER and
then requested that Exelon perform a site-specific analysis using the MACCS2 computer code,
which was developed to evaluate the potential consequences of severe accidents for
NUREG-1150. FEIS at 5-67. The results of that analysis were submitted by Exelon in a letter
dated July 23, 2004. FEIS at 5-67. The Staff conducted a confirmatory site-specific analysis
.using the MACCS2 code to evaluate potential impacts for the atmospheric, surface water, and
groundwater pathways. FEIS at 5-75 10 5-77. The Applicant and Staff analyses examined
consequences in terms of human health, economic costs, and land contamination. FEIS
at 5-68. The Staff found that the environmental risks associated with severe accidents if an
advanced LWR were to be located at the Clinton ESP site would be small compared to risks

associated with operation of current-generation reactors at the Clinton ESP site and other sites
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(as idéntiﬁéd in the analyses in the GEIS and its Supplements), and that these risks are well
below the NRC safety goals. FEIS at 5-77. Therefore, the Staff concluded that the
probabmty-werghted consequences of severe accxdents at the Clmton ESP site are of SMALL
significance for an advanced LWR and that the Cllnton ESP site is suitable for operation of an
advanced LWR. FEIS at 5-77.

The Staff noted that the environmental impacts of both DBAs and severe accidents of
designs not evaluated in the FEIS, including gas-cooled designs, are unresolved because
information is lacking; these impacts would need to be evaluated at the CP or COL stage.
FEIS at 5-67, 5-77. |

Measures and Controls: The Staff identified a variety of measures and controls to limit

adverse impacts during operations, including the Applicant’s compliancé with state, federal, and
local laWs and regulations, as well as with applicable permits and licenses; compliance with the
Applicant’s owr{ procésses and procedures; and various hitigative actions with respect to
factors such as noise levels, dust and exhaust, erosion and sedimentation, traffic, transmission
line right-of-way maintenance, chemical discharge, and health-related monitoring. FEIS at 5-78
to 5-80.

f. FEIS Chapter 6, “Fuel Cycle, Transportation, and Decommissioning”

In Chapter 6 of the FEIS, the Staff evaluated the environmental impacts from (1) the
uranium fuel cycile and solid waste management, (2) transportation of radioactive material, and

(3) decommissioning for the proposed Clinton ESP site. FEIS at 6-1.




-74- .

i. Uranium Fuél Cycle Impacts and Solid Waste Management

The Staff first examined the Applicant’s ‘assessment of the environmental impacts from the
uranium fuel cycle and solid waste management, for both the advanced light water reactor*!
~and gas-cooled reactor designs.?

Light-Water Reactors: In the Apblicant's analysis of LWR designs, the PPE for the new

unit at the Clinton ESP site uses the bounding input parameters from slevera! LWR designs, all
of which use uraniﬁm dioxide fuel. FEIS at 6-2.. As a result, the Staff determined that Table
S-3 found at 10 C.F.R. § 51.51(b), which states key uranium fuél cycle environmental data
calculated by the NRC, can be used to assess environmental impacts. FEIS at 6-2. The Staff
is confident that the contemporary fuel cycle impacts weighed in its analysis are below those ’
identified in Table S-3. FEIS at 6-8.

Because the fuel cycle impacts in Table S-3 are based on a reference 1000-MW(e)
LWR operating at an annual capacity factor of 80 percent for a net electric output of 800
MW(e), the Staff used the stated capacity factor in the Exelon PPE of 95 percent with a total
net electric output of 6800 MW(t) [e-_quiv_alent to 2200 MW(e)] for the ESP site (referred to by
the Staff in its review as “the 1000-MW(e) LWR scaled model”), resulting in approxi.mately
three times the impact values in Table S-3. FEIS at 6-7, 6-8.

The Staff then examined the fuel. cycle environmental impacts associated with three
times the values in Table S-3 to assess the impacts of the proposed ESP site. The Staff

determined these impacts to be SMALL for each primary impact area, including land use, water

21 As noted earlier, the five LWR designs Exelon considered are the Advanced Canada
Deuterium Uranium Reactor (“ACR-700"); the Advanced Boiling Water Reactor (“ABWR"); the Advanced
Pressurized Water Reactor (“AP1000"); the Economic Simplified Boiling Water Reactor (“ESBWR"), and
the International Reactor Innovative and Secure (“IRIS™) next-generation pressurized water reactor
(“PWR". - '

2 As noted earlier, the two gas-cooled designs Exelon considered are the Gas Turbine Modular
Helium Reactor (*GT-MHR") and the Pebble Bed Modular Reactor (“PBMR").
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use, fossil fuel impacts, chemical and radioactive effluents, radioactive wastes, occupational
dose, and transpdrtation. FEIS at 6-9 tb 6-15.

Gas-Cooled Reactors: The Staff considered issues related to reactors based on

non-LWR designs, such as gas-cooled reactors, not to be resolved because there is insufficient
. design information at this time to validate values and ﬁnpacts. FEIS at 6-15. However, the
Staff attempted to es-timate the impacts using data provided by. the Applicant, with respect to
the two potential gas-cooled designs, the GT-MHR and the PBMR. FEIS at 6-15, 6-16.

Exelon sought to demonstrate in its ER that the impacts for the gas-cooled reactor
designs were comparable to the énvirf_:nmental impacts identified in the technical basis
documeni, WASH-1248, Environmental Summary of the Uranium Fuel Cycle, and its
Supplement 1 (NUREG'-O1 16) for Table S-3. FEIS at 6-16. Both Exelon and the Staff
performed this assessment by comparing key parameters - including energy usage, material
invoived, and number of shipments for each major fuel cycle activity — for the gas-cooled
reactor designs to those used to generate the impacts in Table S-3. .FEIS at 6-16. As withits
evaluation of the LWR designs, the Staff used the 1000-MW(e) LWR scaled model to compare
impacts, and it determined'that the Applicant could site 2 GT-MHR units or 1 PBMR unit to
remain be!ow the site PPE of 2200 MW(e) total net electric output. FEIS at 6-16.

With respect to fuel fabrication, the Staff concluded it 'could not directly compare
environmental impacts for uranium dioxide, because there are no currently operating
large-scale fuel fabrication facilities producing gas-cooled reactor fuels in the United States.
FEIS at 6-18. Although the Staff found, based on some small-scale facilities, that the
environmental impacts from producing gas-cooled reactor fuel Iik.ely'would be small in
comparison with the fuel fabrication impacts for LWR technologies, it concluded that these
impacts would need to be assessed at the CP or COL stage. FEIS at 6-18. ‘Similarly, with

respect to enrichment, after evaluating the slightly higher amount of energy required to enrich
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gas-cooled fuel and the smaller amount of uranium hexafluoride needed, the Staff concluded
that, on balance, the environmental impacts of enriching gas-cooled fuels by comparison with
the impacts of en"richfng LWR fue!l would likely be small, but that the impacts still would need to
be assessed at the CP or COL stage. FEIS at 6-19. |

In terms of uranium hexafluoride production, yellowcake milling, and uranium ore
mining, because the scaled gas-cooled reactor'UFe, yellowcake, and ore needs are less than or
comparable to those for the scaled LWR model, the Staff concluded that the associated
environmental impacts are expected to be less for gas-cooled reactors and therefore would be
small. FEIS at 6-19 io 6-20. Similarly, because gas-cooled reactor technoiogies are projected
to generate far smaller amounts of low-level waste s'caled annually compared to the amounts
for the reference LWR, and because less waste and less heavy metal radioactive Waste
(because of gas-cooled reactors’ higher thermal efficiency and higher fuel burnup) are expected
to result in less decontamination and decommissioning waste than for the scaled LWR model,
the Staff concluded that the environmental impacts of waste operationsl, decontamination, and
décommissioning would also be small. FEIS at 6-20.to 6-21. However, the Staff noted that the
impacts for decontamination and decommissioning would need to be assessed at the COL
stage ifa gas-cooled design is choser;. FEIS at 6-21. .

il. Trénsportation of Radioactive Materials

The Staff also evaluated the radiological and nonradiological environmental impacts
from normal operating and accident conditions resulting from (1) shipment of unirradiated fuel
to new nuclear units at the Clinton ESP site, (2) shipment of spent fuel to a monitored
retrievable storage facility 6r a permanent repository, and (3) shipment of low-level radioactive
waste and mixed waste to offsite disposal facilities, as well as the transportation impacts -of

advanced LWR designs and gas-cooled reactor desighs.- FEIS at 6-21.
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Previously in WASH-1238 and NUREG-75/038, the NRC evaluated the environmental
effects of transportation of fuel and waste for LWRs and found the impact to be small. FEIS
at 6-21. These documents provided the basis for Table S—4 in 10 C.F.R. § 51.52, which
summarizes the environmental impacts of transportation of fuel and waste to and from one
LWR of 3000 to 5000 megawatts thermal (MW(t))(1000 to 1500 MW(e)) and provides impacts
for normal conditions of transport and accidents in transport for a referen;:e 1100-MW(e) LWR.
FEIS at 6-21. Dose to transportation workers during normal t.ransbortation operatiéns was
estimated to result in a collective dose of 0.04 person-Sv (4 person-rem) per reference reactor
year, while combined dose to the public along thé route and dose to onlookers were estimated

to result in a collective dose of 0.03 person-Sv (3 person-rem) per reference reactor year.

FEIS at 6-21. Environmental risks (radiological) during accident conditions were determined to.

~ be small, while nonradiological impacts during accident conditions were estimated as one fatal
injury in 100 reference reactor years and one nonfata_l injury in 10 reference reactor years.
" FEIS at6-21. At least one subsequent Staff review of transportation impacts concluded that
those 'impacts were bounded by Table S-4. FEIS at 6-21, 6-22. |

_ Although, pursuant to 10 C.F.R. § 51.52(a), a full description and detailed analysis of
: transpoﬁation impacts is not required when Iit:ensing an LWR (and impacts are assumed to be
bounded by Table S—4) if an LWR meets certain criteria, the Staff determined that none of
Exelon’s propoéed designs met all the relevant criteria. FEIS at 6-22, 6-23. Therefore, Exelon
was required to provide é full transportation description and detailed analysis for each LWR
design. FEIS at 6-23. Exelon used a sensitivity analysis in order to show that transportation
impacts from advanced LWR designs (Aas well as-gas-cooled designs) would bé bounded by the

criteria identified in Table S-4. FEIS at 6-23.

Consequently, the Staff conducted an ihdependent analysis of the impacts under normal

operating and accident conditions of transporting unirradiated fuel to advanced reactb'r sites
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and spent fuel and wastes from advanced reactor sites to disposal facilities. FEIS at 6-24
to 6-42. In order to make comparisons to the bounding values in Table S-4, the Staff
.normali_zed impacts to a reference reactor year. FEIS at 6-42. The Staff determined that
because of the conservative approaches and data (with respect to the Table S-4 vaiues) used
to calculate doses, actual environmental effects are not likely to éxceed those in the Staff's
FEIS calculations. FEIS at 6-42. |

The Staff concluded that the environméntal impacts of transportation of fue_l and
radioactive wastés to and froﬁ advanced LWR designs would be SMALL, and would be
consistent with the risks from current-generation reactors presented in Table S—4. FEIS
at 6-42, Howé\}er, the Staff foqnd that for gas-cooled designs, while the impécts are likely to be
small, it could not resolve the issue because verifiable information is not yet available for the
designs. FEIS at 6-42. If theréfo_re found that an applicant would need to provide appropriate

data at the COL stage and the Staff would need to validate the assumptions in its EIS. FEIS

at 6-42. These validations poncerhed fuel and cladding integrity following a traffic accident, as
well as the bounding of assumptions about shipping 'cask design, unirradiated fuel initial
core/refueling requirements, spent fuel generation rates, radioactive waste generation rates,
and shipping cask capacities and accident source terms. FEIS at 6-42. | !

iii. Decommissioning Impacts

Finally, with respect to decommissioning impacts, the Staff noted that applicants at the
ESP siage are not required to submit information regarding the proces}s of decommissidni_ng.
FEIS 'at 6-43. Environmental impacts from the activities associated with the décomhissioning
of any LWR before or at the end of an initial or renewed license are evaluated in the
Decommissioning GEIS, and if impacts from decommissio-ning are within the bounds described
in NUREG-0586, the Staff expécts they will be small. FEIS at 6-43. As Exebn did not provide

data on decommissioning in its application, for whatever design ultimately selected, the Staff
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concluded that the impacts from decommissioning are not resolved and would have to be
assessed at the CP or COL stage. FEIS at 6-43.

g. FEIS Chapter 7. “Cumulative Impacts”

n Cﬁapter 7 of the FEIS, the Staff evaluated the potential cumulative impacts of
constructing and operating a proposed new unit at the Clinton ESP site. FEIS at7-1. To
determine cumulative impacts, the Staff examined the impacts of the proposed action in
combination with other past, present, and reasonably foreseeable future actions in the vicinity of
the Clinton ESP site that wﬁuld affect the séme resources impacted by the current GGNS.
FEIS at 7-1. Pursuant to the definition of “cumulative” established in 40 C.F.R. § 1508.7, the '

- Staff assessed these combined impacts, including consideration of individually minor but
collectively significant éctions taking place o;/er a period 6f time. FEIS at 7-1.

. The Staff feviewed tﬁe cumulat.ive impacts associated with land use, including additional
growth and land conversions to accommodate new workers and services. The Staff expected
impacts to be minor, as the construction and operations work forces are predicted to be drawn
from a much wider area than DeWitt County alone, including the large cities of -
Bloomington-Normal, Champaign-Urbana, and Decatur. FEIS at 7-2. The Staff also found that
while lower tax rates orvbetter services might encourage development,' DeWitt County’s
comprehensive development plan would control development. FEIS af 7-2. Therefore, the
Staff concluded that cumulative land-use impacts would be SMALL. FEIS at 7-2.

The Staff reviéwed the cumulative impacts associated with air quality, noting that the
Clinton ESP site is Iocaled. in an area that is in attainment for criteria pollutants, that the State

- regulates any emissions to the atmosphere, and that the air-quality impacts of construction and

operatibns are estimated to be small. As no other significant impacts from other actions were
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identified, the Staff concluded that the cumulative impacts of air quality would be SMALL.
FEIS at 7-2. |

The Staff reviewed the cumulati\}e impacts associated with water use and quélity, and -
noted that, as with the existing CF;S, the intake of water from, and the discharge.of water to,
Clinton Lake from a new nuclear unit wﬁuld be regulated by the IEPA. FEIS at 7-3. | Likewisé,
compliance with the NPDES permit would minimize the cumulative effects on aquatic
resources. FEIS at 7-3. The Staff concluded that the potential cumulative water impacts of
" construction and operation of a new nuclear unit at the ESP site would be SMALL in normal
years, but would be MODERATE in dry years. FEIS at 7-3. |

The Staff review_ed the cumulative impacts associated with the terrestrial ecosysterﬁ,
including the effects on plant and animal species and associated habitats from construction,
cooling tower operation, transmission line operation, and right-of-way maintenance. FEIS
at 7-3. The Staff concluded that the contribution of operations (including cooling tower
operation, operation of the upgraded tranémission sys:tem, and maintenance of the associated
transmission line rights-of-way) and eventual decommissioning of the unit to cumulative impacts
on terrestrial ecological resources in the region would be SMALL. FEIS at 7-5. 'However,
because Exelon anticipates the addition of new transmission lines to upgrade the existing
transmission systeﬁm, but has not initiated selection of one or more transmission-system routes
at this time, the actual need for and nature of transmission-system upgrades and the magnitude
of ass.ociated construction impacts to terrestrial ecosystems would be evaluated by the
transmission and distribution system owner and operator prior to or during the CP or COL
phase. FEIS at 7-4, 7-5. Therefore, the Staff concluded that the contribuﬁon of constl;uction of
the ESP unit to cumulative impacts on terrestrial ecological resources in the region is |

unresolved. FEIS at 7-5.
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The Staff reviewed the cumulative impacts associated with the aquatic ecosystem,
inéluding impacts from construction, water intake, consumption, and djscharge. FEIS at 7-5.
The Staff concluded that the contribution of construction of a new unit would be SMALL,
because the amount of open water, shoreline, benthic habitat, and benthic fauna that would be
lost due to .construction represents a small fraction of the total found in Lake Clinton; further,
fish and other mobile aquatic organisms temporarily displaced at the construction site would be
expécted to return once construction was completed. FEIS at 7-5, 7-6. The Staff concluded-
that the contribuﬁion of operational activities associated with the proposed Clinton ESP unit to
. the cumulative impacts related to water consumption and to impingement and entrainment of
aquatic organisms would be SMALL to MODERATE (depending on whether best available
technology is utilized at the CPS and localized lleduction of fish occurs, beyond what natural
recruitment can replace, as a result of joint operation of the CPS and the ESP unit), while the
con_tribution to cumulative impacts of thermal discharge bould be SMALL (during normal years)
to MODERATE (during dry years). FEIS- at 7-6, 7-7. However, because additional information
on the intake strudure design and NPDES permit requirerﬁents for the ESP unit is needed in
order to determine the impacts to aquatic ecology due to the operation of one or more nuclear
units at the Clinton ESP site, the Staff concluded that the cumulative aquatic ecology issues
associated with operation of a proposed ESP unit are unresolved. FEIS at 7-8. Finally, the
Staff concluded that the contribution of eventual der_:ommissioning of the facility to the
cumulative impact on aquatic ecological resources in the region would be SMALL, as it would
result in thg cessétibn of water consumption from the lake by the power plants and
- impingement and éntrainment impacts would end. FEIS at 7-7.

. The Staff reviewed the cumulative impacts associated with socioeconomics, historic and

cultural resources, and environmental justice. These include impacts on housing, aesthetics,
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transportation, tax revenues, and public services. FEIS at 7-5, 7-9. Because most of the
Staff’s earlier analysis of these topics already'involve metrics that incorporate total and
cumulative effects, and because the Staff did nbt identify any addi_tional cumulative impacts, the
.Staff conclqded that the contribution of the ESP facility to cumulative socioeconomic impacts
(both adverse and beneficial) in these areas would still be SMALL or MODERATE. FEIS at 7-8,
7-9. The Staff likewise concluded that the 'cumulative impacts associated with historic and
cultural resources and with environmental justice would be SMALL. FEIS at 7-9.

The Staff reviewed the cumulative jmp_acts associated with nonradiological health.
Because the Staff found minimal risk from therfnophilic microorganisms in Clinton Lake, low
occupational injury rates, and minimal impacts on the public and workers from noise and dust
emiséions and from acute EMFs, the Staff concluded that the ESP facility’s cumulative impacts
on nonradiological health would be small, t_hough impacts from chronic EMFs remain |
unresolved. FEIS at 7-9.

The Staff reviewed the cumulative impacts associated with radiological impacts of
normal operations. As radiological exposure limits and standards for thé protection of the public
and for occupational exposures have beeﬁ developed assuming long-term exposures, énd thus
incorporate cumulative impact, and because the Staff's earlier evaluation deterhined that the
public and occupational doses predicted from the ESP facility operations would be Well below
regulatofy limits and standards, the Staff concluded llhat the cumulative radiological impacts of
operations would be small. FE|S at 7-10. However, issues related to gas-cooled reactor
design accidents are unresolved because of the lack of information. FEIé at 7-10.

Finally, the Staff reviewed the cumulative impacts associated with fuel cycle,
transportation, and decommissioning. In light of the determinations made in its earlier analysis

concerning the environmental impacts being approximately three times the impacts identified in
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Table S-3 (10 C.F.R. § 51.51), the Staff céncluded that the cumulative fuel cycle impacts of
operating CPS and the proposed ESP unit(s) for the 1000-MW(e) light-water reactor scaled
model to be SMALL. FEIS at 7-11. However, the Staff considered unresolved the cumulative
| impacts for other than ﬁght-water reactor des.igns because of a lack of information. FEIS
at 7-11. With respect to transportation, the Staff noted that the addition of the proposed ESP
facility would result in additional shipments of unirradiated fuel to the site and additional
shipments of spent fuel and waste from the site, such that curﬁulative ifnpacts‘ would be
abproximately twice that of the existing operating plant. FEIS at 7-11. The Staff determined
that because the proposed site values fell within the criteria speciﬂed in Table S—4 of 10 C.F.R.
§ 51.52, the cumulative impacts of transportation for operating both CPS and the proposed
éSP unit would be SMALL, t.hough cumulative impacts for non-LWR designs again were not
considered to be resolved. FEIS at 7-11. Finally, as Exelon was not required to (ar;d did not)
address decommissioning in its ESP application, this issue is not resolved, although
environmental impacts from decommissioning are expected to be srﬁall in accordance with the
analysis in the Decommissioning GEIS. FEIS at.7-11.

For the ’rang'e of impact areas it evaluated, the Staff concluded that the potential
cumulative impacts resulting from construction and operation are generally SMALL, although
several areas (water use and socioeconomic impacts) have the potential for a MODERATE
impact. FEIS at 7-11. In certain cases (terrestrial and aquatic ecosystems, nonradiological
health, and_rédiological impacts of operation of non-light-water reactor designs), because
information was not available to resolve issues, an applicant for a construction permitora
combined license reférencing the C.linton ESP would have to provide the necessary information

at that stage. FEIS at 7-12.
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h. FEIS Chapter 8, “Environmental impacts of the Alternatives”
In Chapter 8 of the FEIS, the Staff evaluated alternatives to the proposed action and the

environmental impacts of those alternatives. FEIS at 8-1. As part of a two-step evaluation

process, the Staff first examined environmental issues at a reconnaissance level to determine if

any alternative sites were environmentally preferable to thé proposed ESP site; second, if any
alternative site were to appear environmentally preferable, the Staff would consider various
factors to determine if any sugh site would be obviously superior to the proposed site. FEIS
at 8-1. As part of its evaluation, the Staff also examined the no-action alternative, alternative
.energy sources, and plant design alternatives. FEIS at 8-1.

i. No-Action Alternative

The Staff ﬁrst reviewed the no-action alternative, which would entail denial of the ESP
request. The Staff noted that in that scenario, no impacts from preliminary site work and
preparation would occur, .and, because no construction or operation would occur, the impacts
assessed in the FEIS would not occur. FEIS at 8-2. However, the Staff stated that the
no-action alternative would .also. preclude all benefits from the ESP process, including early
resolution of siting issues prior to large }esour'ce invéstments in new plant design and
construction, and early resolution of issues on the environmental impacts of construction and
operation. FEIS at 8-2.

ii. Energy Alternatives

The Staff addressed alternative enefgy plans, including alternatives not requiring new
generating capacity, those relying on new generating capacity, and comEinations of options.
ii-a. Alternatives Not involving New Generating Capacity
The Staff considered three alternatives that would not involve new gener’atiné capacity.
These_ consisted of initiation energy-conservation measures (including implementing

demand-side management actions), purchasing power from other utilities or power generators,



-85-
or reactivating or extending the service life of exisﬁng plants within the power system. FEIS
at 8-3. Particularly in light of the deregulated lllinois power fnarket,'the Staff concluded that -
conservation or d'emand side management was not a reasonable alternative to an ESP directed
at baseload electricity generation, and did not further consider this alternative. FEIS at 8-3.
With respect to the purchased power alternative, the Staff noted that the environmental impécts
of power production would still occur, but would be Iobated elsewhere within the region, nation,
or in another country. FEIS at 8-3, 8-4. The impacts would depend on the generation |
technology and Ioéation of the geneiration site and, therefore, are unknown. FEIS at 8-4.
Finally, depending on whether new transmission lines and rights-of-way are necessary fo
| receive the purchased power, the Sfaff concluded that the local environmental impacts could
range from SMALL to LARGE. FEIS at 8-4. With respect to extension of the life of existi.ng
nuclear power plants, the Staff found .that although the environrﬁental impacts are significantly
less than new construction; continued operation does not provide additional generation
capacity. FEIS at 8-5. Similarly, additional power uprates for Exelon’s existing nucleér plants
will not provide the new generating capacity being considered. FEIS at 8-5. With respect to
refurbishment, the Staff noted that mbst foss:.il plants available for refurbishment are older and
would"require extensive and expensive work to meet environmental standards. FEIé at 8-5.
Therefore, the Staff concluded that these three alternatives are not reasonable alternatives to
providing new baseload power generation capacity. FEIS at 8-5.
ii-b. Alternatives Involving New Generating Capacity
The Staff considered alternatives involving new generating capacity. These consisted

-only of sources that are technically reasonable and commercially viable. FEIS at 8-5, 8-6.
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Coal-Fired Generation

The Applicant evaluated coal-fired generation in its environmental report, and in its
evaluation the Staff (like the Applicant) assumed construction of four 550 MW(e) coal-fired units
at the Clinton ESP site. FEIS at 8-6.. |

Air Quality: In terms of air quality, the Applicant estimated the coal-fired plant’s annual
emissions, including those for sulfur oxides (SOx) (7373 MT [8127 tons]), nitrbgen oxides (NOx)
(1863 MT [2054 tons])), carboﬁ monoxide (CO) (1921 MT [2118 tons}), total suspended
particulates (“TSP”) (265 MT [292 tons]), and its subset of particulate matter (PM) of 10 microns
in diameter or less (PM10) (61 MT [67 tons]). FEIS at 8-7. Exelon assumed a plant design that
would minimize air emissions through a combination of boiler technology and post-gombustion |
pollutant removal. FEIS at 8-6, 8-7.

| A coal-fired plant would be subject to emissions caps and would have to obtain pollution
credits, certain permits pursuant to th.e Clean Air Act, and comply with other source
performance and visibility standards. FEIS at 8-7, 8-8. The Staff concluded that air quality
impacts from coal-fired generation of 2200 MW(e) at the Clinton ESP site would be
MODERATE to _LARGE, with impacts that wo.uld be clearly noticeable and that, given the

current state of lilinois air quality fof SOx and NOx, could destabilize air quality. FEIS at 8-8.

Waste Management: The Applicant estimated that the coal-fired plant would consume
approximately 7.7 x 10® MT (8.5 x 10° tons) of coal and produce approximately 5.3 x 10° MT
| (5.8 x 10° tons) of recoverable ash per year. FEIS at 8-8. Eighty-seven percent of the ash
would be recycled, leaving approximately 6.9 x 10 MT (7.6 x 10 tons) of ash per year for
disposal, while SOx-control equipment would generate another 4.0 x 10° MT (4.4 x 10° tons)
per year of waste in the form of scrubber sludge. FEIS at 8-8. Approximately 94 ha (234 ac)

would be required as a waste disposal site for both the ash and sludge' over the 40-year life of
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the plant. FEIS at 8-8. The Staff tHus concluded fhat the impacts of disposing of waste
generated from burning coal would be MODERATE. FEIS at 8-9.

Human Health: Given the regulatory oversight exercised by the EPA and State
agencies, the Staff concluded that the human health impacts from radiological doses and
inhaling toxins and particulates generated by burning coal at newly constructed coal-fired plants
would be SMALL. FEIS at 8-9.

- Other Impacts: In ferms of other impacts, the Staff concluded that the land-use impacts
of siting, constructing, and operating a'coél-ﬁred unit at the ESP site would be MODERATE, as
construction of th_e power block and coal storage area would impact approximately i20 ha
(300 ac) of land at the Clinton site and further impacts for coal and limestone mining would
occu.r'in areas remote from the ESP site. FEIS at 8-9. As a result of con.struction and
| operations, including coal and limestone mining, construction of arail spur, and fly ash disposal,
the Staff concluded that the ecological impacts could be MODERATE to LARGE. FEIS at 8-10.
The Staff found that impacts on water use and quality would be MODERATE due to the plant's
use of a new cooling water system if once-through cooling were used, and that the impacts to
water resources would be SMALL, if éooling towers were émployed, or MODERATE to LARGE,
if they were not. FEIS at 8-10.

| The Staff found that socioe;conomic impacts from the coal-fired plant would be SMALL,
based on the proximity to the surrounding population area and the relatively sniéll numberl of
workeré (about 250) needed to operate the plant.. FEIS at 8-10. The Staff also concluded that
tax revenues would have a MODERATE to LARGE beneficial impact for DeWitt County. FEIS
at 8-10. The Staff also concluded that the visual and aesthetic impacts of a .coal-ﬁred
generation plant would be MQDERATE, based on the presence of large physical structures and
exhaUst stacks and plumes‘ visible offsite, potential cooling towers, and noise audible offsite

(particularly coal delivery). FEIS at 8-10. The Staff found that the historic and cultural resource
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impacts would be SMALL (in light of the ability to minimize impacts with survey and recovery
techniques), that environmental justice impacts would be SMALL (as there is no eviqence of
environmental justice issues at the ESP site).. and that other construction and operation impacts
would be SMALL. FEIS at 8-10to 8-11.

. Natural Gas-Fired Generation

The Applicant alsc_) evaluated natural gas-fired generation in its environmental report.
The Staff (like the Applicant) assumed the use of four natural-gas-fired, combined-cycle plants
of 550-MW(e) net capacity, consisting of two 184-MW(e) gas turbines (e.g., Gene-ral Electric
Frame 7FA) and 182 MW(e) of heat-recovery capacity, for a total of 2200 MW(e).. FEIS
at8-11. | |

Air Quality: In terms of air quality, the Staff found that, compared with a coal-fired plant,
a natural gas-fired plant would release similar types of emissions but in lower quantities. FEIS
at 8-13. Tﬁe Applicant estimated that a natural gas-fired plant would annually emit
approximately 161 MT (177 tons) of SOx, 515 MT (568 tons) of NOx, 109.-MT (120 tons) of CO,
and 90 MT (99 tons) of TSP (all PM,,). FEIS at 8-13. The plant would also have to.obtain
certain permits pursuant to the Clean Air Act, and comply with other stationary source and
visibility standards. FEIS at 8-13. The Staff concluded that air quality impacts from natural

gas-fired power generation at the ESP site would be SMALL to MODERATE. FEIS at 8-13.

Waste Management: With respect to waste management, as combustion of natural gas
results in few by-products because of the clea.n nature _of the fuel, t.he Staff thus concluded that
waste impacts from natural gas-fired power generation would be SMALL. FEIS at 8-13.

- Human Health: With respect to human he'alth risks, while the Staff noted its finding in
the GEIS analysis that cancer and emphysema are potential health risks from natural gas-fired
plants, it concluded that the impacts would be_z SMALL because it is not expected that human

health effects would be detectable. FEIS at 8-14.
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Other Impacts: In terms of other environmental impacts, the Applicant estimated that a
natural gas plant would need approximately 44 ha (110 ac), and there could be some temporary
ecological damage associated with .the burial of the pipeline underground. FEIS at 8-14. In
light of this relatively small land disturbaﬁce, the Staff concluded that land-use impacts from
new natural gas-fired pbwer generation would be SMALL, and ecological impacts (such as

withdrawal of cooling makeup water, or conétruction of the pipeline) would be SMALL to
MODERATE. FEIS at 8-14. The Staff found that impacts on water use and quality would be
MODERATE due to the plant’s use of a new cooling water system if once-through cooling were
used, and that the impacts to water resources Would be SMALL, if cooling towers were
employed, or MODERATE to LARGE, if they were not. FEIS at 8-14.

The Staff found that socioeconomic impacts from the natural gas-fired plant would be
SMALL, based on the proximity to the surrounding population area and the- relatively small
number of workers (approximately 40-80) needed to operate the plant. FEIS at 8-14, 8-15.
The Staff also concluded that tax revenues would have a MODERATE to LARGE beneficial
impact for DeWitt County. FEIS at 8-15. The Staff also concluded that the visual and aesthetic
impacts of a natural gas-fired generation plant would be MODERATE, based on the presence
of large bhysical structures and exhaust stacks and plumes visible offsite, as well as potential
cooling towers. FEIS at 8-15. The Staff found that the historic and cultural resource impacts
would be SMALL (in light of the ability to minimize imbacts with survey and .recovery
techniques), that environmentaljustice impacts would b}e SMALL (as there is no evidence of
environmental justice issues at the ESP site), and that other cons'truction and operation impacts

would be SMALL. FEIS at 8-15.2

2 The projected impacts of both the coal-fired and natural gas-fired alternatives are summarized
in Tables 8-1 and 8-2 of the FEIS.
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ii-c. Other Alternatives

Because a neW nuclear unit at the ESP site would be a baseload generator and
merchant plant, any feasible alternative to this facility would need to generate baseload power.
FEIS at 8-17. Exelon'’s application identified other energy alternatives besides coal-fired and
natural gas-fired generation, but because the Applicant determined that these alternatives
either could not generate baseload power or could not do so economically, it concluded that
these alternatives were not rea'sonabl'e. FEIS at 8-17. These alternatives included 'wind,
geothermal, hydropower, solar thermal power and photovoltaic cells, wood waste, municipal
solid waste, biomass-derived fuels, fuel cells, and oil-fired generation. FEIS at 8-17 to 8-21.
. Based oniits ihdepe_ndent review (including, for some issues, reliance on the analysis in the
GEIS), the Staff determined that Exelon’s conclusion — that these alternatives are not
reasonable —is acc_eptable'. FEIS at 8-17. |

‘The Staff also considered the possibility fhat some combination of alternatives might be
‘more economical than the construction of a new nuclear unit at the proposed ESP éite. Of the
many possible combinations, the Staff evaluated the environmental impacts of an assumed
combination of three 550 MW(e) natural gas combined-cycle generating.units, 60 MW(e) Sf
wind energy, hydropower, or pumped storage; 90 MW(e) from biomass sources, including
municipal. solid waste; and 400 MW(e) from purchased power, cor_lservation and demand-side
management. FEIS at 8-22. The Staff determined that the impacts associated with the
combined-cycle natural-gas-fired units would be as discussed earlier (with magnitudes scaled
for reduction in capacity), and while the demand-side management measures would have few )
environmental impacts, operation of the new natural gas-fired plant would result ih increased
emissions and other environmental impacts. FEIS at 8-22. Furthermore, the environmental
, impacfs associated with power purchased from other generators would still occur, but would be

located elsewhere within the region or the Nation or in another country. FEIS at 8-22.
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Therefore, after comparing the environmental impacts with those assessed fora new
nuclear unit at the ESP site, the Staff concluded that, from an environmental perspective, none
of the viable energy alternatives (including a combination of alternatives) was preferable to
construction of a new baseload nuclear unit. FEIS at 8-22 to 8-24; Tbl. 8-4.

ili. Plant Design Alternatives

The Staff also addr.essed plant design alternatives. The Application discussés wét
cooling tower heat dissipation systems, hybrid wet/dry cooliqg tower heat dissipation systems,
and dry cooling towers’ heat dissipation systems, but Exelon stated that full wet or hybrid
wet/dry cooling processes have been assumed for most purposes because they have the
greatest conéumptive water use of the proposed options. FEIS at 8-25. As the specific cooling
system design for a new nuclear unit at the.Clinton ESP site has not been selected, system
design alternatives would be discussed at the CP or COL stage if an application were _submitted
to build a new nuclear unif at the site. FEIS at 8-25.

With respect to wet cooling towers, the Staff noted that use of wet coo'ling towers
(mechanical or natural draft) systems would, through evaporation, result in a consumptive .loss
of about 2.0 m¥s (70 cfs) from.Clinton Lake’s water budget, which in turn'wouid result in
reduced downstream flows and lower lake elevations during dry periods. FEIS at 8-25. The
Staff stated that while this system would not discharge significant amounts of heat as blowdoWn
to the lake, a new nuclear unit would also contribute to higher temperatures in Clinton_ Lake by
decreasing the volume of water available in the lake to assimilate and dissipate the rejected
. heat in the once-through discharge from the existing CPS unit; these higher temperatures, in
ium, would contribute to greater induced evaporation. FEIS at 8-25. |

With respect to hybridv wet/dry cooling towers, because Exelon did not include bounds
fora hybrid wet/dry cooiing system design in the PPE, thé Staff assumed that a hybrid wet/dry

design would be bounded by the combined haximum values of the wet and dry cooling towers,
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an assumption that would need to be validated at the COL stage if Exelon were to probeed with
-a hybrid wet/dry design at that time. FEIS at 8-25, 8-26. Finally, because Exelon did not
provide information on a dfy cooling system or address its adverse environmental/impacts, the
Staif did not perform a detailed site-specific evaluation of a dry cooling system during its review.

FEIS at 8-25, 8-26.

iv. Reqion of Interest and Alternative Site Selection Process

The Sta’ff examined the Applicant's region of interest (“ROI") for possible siting of a new
nuclear power plant, as well as its alternativé site selection process. Becaﬁse Exelon’s
proposal involves siting a herchant plant that would sell generated power in a deregulated
marketplace, Exelon defines its RO! to be the State of Illinois on the basis of current
deregulation policies, the availability of trahsmission facilities in the state, market flexibility, and -
the proximity of Exelon’s customer base; the Staff considered this definition to be reasonable.
FEIS at 8-26.

With respect to Exelon’s alternative site selection process, Exelor; considered existing
nuclear power plant sites, greenfield sites, and brownfield sites within its ROI, and it‘ used the
candidate site criter_ia presentéd in NUREG-1555 to selelct s'ix alternative sites from amdng the
~ candidate sites. FEIS at 8-27. The élternative sites selected were the Braidwood Generating

Station, Byfon Generating Station, Dresden Generating Station, LaSalle County Generating
Station, Quad Cities Genérating Station, and Zion Generating Station. FEIS at 8-27.
Exelon identified these alternative sites as the result of a three-step process. The first
“step was to identify existing nuclear facilities within the RO because the pro_pbsed ESP facility
would be co-located with an existing facility; these consisted of the six Exelon nuclear faci!itiés
in the ROl. FEIS at 8-27. Aslpart of its second step, the Applicant evaluated undeveloped

greenfield and brownfield sites and concluded that, compared to sites with existing nuclear
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facilities, the environmental impacts fro.m building on either a greenfield or brownfield_ site would
be greater than or equal to those at the proposed ESP site. FEIS at .8-27. Also as part of its
second step, the Applicant evaluated sites with an existing nuclear facility to determine if the
sites met the minimum land requirements spéciﬁed in the PPE; although the Applicant
determined that three of the six sites were not environmentally preferable because they would
have insuﬁicient land for a néw nuclear unit, the Staff considered all six sites in its review.

FEIS at 8-29. As its final step, the Applicant compared the alternative sites wﬁh the proposed
site, and did not find that any of the sites were environmentally preferable. FEIS at 8-29.

The Applicant’s ER summarized the adva.ntages of the proposed ESP site, noting
criteria such as equivalent consumptive water use; the lack of critical habitat or spawning
grounds for endanglered species; comparable NPDES effluent discharge and impact on
terrestrial and aquatic environments; pppulation density meeting 10 C.F.R. Part 100 criteria;
and the lack of need for either a) preemption or land-use changes for construction and
operation or b) decommissioning or dismantiement of an existing facility. FEIS at 8-29, 8-30.
The Staff reviewed thé methodology used by Exelon for selecting and evaluating fhe alternative
sites and considers Exelon’s methodology to be reasonable. FEIS at 8-30. |

v. Evaluation of Alternative Sites

The Staff conducted its own independent examination of each of the six alternative
sftes, an evaluation that included visiting each site as well as the proposed Clinton ESP site to
collect additional reconnaissance-level information. FEIS at 8-30.

v-a. Dresden Generating S.tation.

The Staff began its analysis with the Dresden Generating Station site.” The site is
located.in Goose Lake Township, Grundy County, lllinois, on the south shoreline of the Illinois .
River at the confluence of the Des Plaines and Kankakee Rivers, and consists of approximétely

1000 ha (2500 ac) owned by Exelon with an additional 0.4 ha (1 ac) of river frontage leased
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from the State of lllinois. FEIS at 8-30. In addition to the two operating nuclear reactors and
their turbine building, intake and discharge canals, cooling pond and canals, and auxiliary
buildings, the site includes switchyards and Dresden Unit 1, which permanently-ceased
operation on August 31, 1984. FEIS at 8-30. Thé station uses oncé-through cooling with the
iiinois River as the source and receiving water, and it also has a cooling canal and cooling
pond to reduce heat load in the river during periods of high water temperature. FEIS at 8-31. |

With respect to land uée, the Staff found that, given the largely rural character of the site
area, the fact that the entire Dresden si_te has been a large power-generating facility since
1965, and the likelihood that a new unit could be configured to fit within previously disturbed
land on the existing Dresden éite, land-use imbacts associated with a new nuclear unit at the
Dresden site would be SMALL. FEIS at 8-31. Similarly, because the Staff assumed that any .
transmission system additions or modifications would likely involve expansions of existing
rights-of-way, the Staff concluded that, for reasons similar to those identified in Chapters 4 and |
5 of the FEIS, the land-use i'mpacté of transmission-line rights-of-way expansion at Dresden
would be SMALL. FEIS at 8-32.

Based on NPDES permit requirements and the assumption that a new unit at Dresden

would withdraw makeup water from the lllinois River and use wet cooling towers, the Staff

concluded that the water-use and water quality impacts of an additional unit at the Dresden site

‘would be SMALL. FEIS at 8-32. For terrestrial resources, the Staff concluded that construction
impacts on terrestrial resources and on thre_atened or endangered species could range from
SMALL to LARGE, depending primarily on the potential impacts from transmission system
upéradés on various wildlife areas (and on six Federally protected or candidate species) in the
vicinity. FEIS at 8-33 to 8-35.

Similarly, for aquatic resources, the Staff concluded that construction and operational

impacts would be SMALL because any cons_trtiction disturbance would be localized and of
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relatively short duration, and because a new nuclear unit at Dresden would be required to meet
the ﬁew EPA Phase | ruling, which is likely to require closed-cycle cooling, resulting in
significantly less impingement and entréinment loss. FEIS at 8-36, 8-37. As no Federally listed
aquatic plant or animal species have been found in the vicinity of the Dresden site, and the
three lilinois listed en_dang'ered or threatened sp.ecies that have been collected near the site
either have only been collected downstreém of Dresden Island Lock and Dam or prefer a more
complex channel substrate than is found near Dresden, the Staff concluded that the overall
impact on Federally listed threatened or endangered aquatic species from construction and
operation would be SMALL. FEIS at 8-37.

In terms of sbcioeconomic impacts, because the potential increases in population
(including those associated with a botential multiplier effect of new jobs) do not represent a
large percentage increase in the total pop;ulation for the most impacted counties, 'thé Staff
concluded that the demographic impact of both construction and operation of a néw unit at
Dresden would be SMALL. FEIS at 8-37, 8-38. The Staff similarly concluded that thé beneficial
impacts of construction and station operation on the economy of the region would be SMALL
everywhere in the region except Grundy County, where the impacts could be MODERATE
because of its relatively smaller economic base. FEIS at 8-39. 'The Siaff found that, in light of
the total amount of taxes lllinois collects annually, overall beneficial impacts of cdrporate and
personal incomé, sales, use, and property taxes would be SMALL during construction, and

. SMALL to MODERATE during operatic;n (depending on the impacts of deregulation) for Grundy

County and SMALL for Will County (and in all instances beneficial). FEIS at 8-39, 8-40. |
The Staff determined that construction impacts on transportation would be SMALL to

MODERATE (where some mitigation might be warranted) due to highway congestion, though

subsequent operational impacts from the workforce would be SMALL. FEIS at 8-41. The Staff
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found only SMALL aesthetic impacts, generally similar to those of the existing Dresden facility.
FEIS at 8-41,:8-42. In terms of housing, the Staff concluded that construction impacts would be
SMALL given the significant population within 50 miles of the site, while operational impacts
would be SMALL in both Will and Grundy counties, if workers came mostly from the region, to
SMALL (Will County) to MODERATE (Grundy County), if a larger percentage of workers
relocate to the region. FEIS at 8-42. Finally, while minority and IoW-inco‘me ‘p_opulations exist in
the site vicinity, the Staff did not identify or observe any location-dependent disproportionate
impacts affecting these populations, and it concluded that the environmental justice
consequences of the construction and operation of a new nuclear unit at Dresden would be
SMALL. FEIS at 8-43.. :

v-b. Braidwood Generating Station

The Staff also evaluated the alternative of the Brafdwood Generating Station site. The
site is located in the southwest corner of Will County, .s‘outhwest of Joliet about 17 km (11 mi)
southeast of the Dresden Generating Station, and covers 1804 ha (4457 ac), of which the
cooling pond occupies about 1027 ha (2537 ac); two nuclear units are currently operating.

. FEIS at 8-44. The site isAapproximate!y 5 km (3 mi) west of the Kankakee River at a point
22 km (14 mi) upstream from its confiuence with the Des Plaines River. FE!S at 8-44.

With respect to land use, the Staff found that, becaﬁse the area is still largely
agricultural, and because a new unit coﬁld be bonﬁgUred to fit within the existing, previously
disturbed site area, impacts associated with site-preparation, 'co'nstruction, and operation of a
new nuclear unit at Braidwood would be SMALL. FEIS at 8-44. Similarly, because the Staff
assumed.that any transmission system additions or madifications would likely involve

expansions of existing rights-of-way, the Staff concluded that, for reasons similar to those
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identified in Chapters 4 and 5 of the FEIS, the land-use impacts of transmission-line
rights-of-way expansion at Braidwood would be SMALL. FEIS at 8-45.

Based on NPDES permit requirements and the aséumption that a new unit at Braidwood
wbuld withdraw makeup water from the Kankakee River and use wet cooling toweré, the Staff.
concluded that the water-use and water quality impacts bf an additional unit at the Braidwood
site would be SMALL. FEIS at 8-45. For terrestrial resources, the Staff concluded that
construction impacts on terrestrial resources and on threatened or endéngered species would
be SMALL, because structures for a new nuclear unit would be primaﬁly constructed in éreas
already.cleared of forest; because most of the land cover potentially affected by transmissionl
line upgrades is agricultural and the associéted loss of woodland would be 'insigniﬁcant; and
because the one Federally listed threatened or endangered terrestrial species that may occur
in the vicinity of the Braidwood site and transmission lines is 'considered unlikely to be found on
the site. FEIS at 8-45 to 8-47. -

Similarly, for aquatic resources, the Staff concluded that construction and operational
impacts would be SMALL because any construction.disturbance woufd be localized and of
relatively short duratiqn, and because a new nuclear unit at Braidwood would be required. to
‘meet the new EPA Phase | ruling, which is likely to require closed-cycle cooling, resulting in
significantly less impingement and entrainment loss. FEIS at 8-47, 8-48. As no Federally
protected aquatic species are found in the vicinity of the Braidwood site, the Staff concluded
that the overail impact on Federally listed threatened or endangered aquatic spécies from
construction and operation would be SMALL. FEIS at 8-48.

In terms of socioeconomic impacts, because the potential increases in population
(including those associated with a potential multiplier effect of new jobs) do not represent a
large percentage increase in the total regional population, the Staff concluded that, as with

Dresden, the demographic impact of both construction and operation of a new unit at
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Braidwood would be SMALL. FEIS at 8-49. The Staff similarly concluded that the beneficial
impacts of construction and station bperation on the economy of the region would be SMALL,
as the magnitude of the impacts in Will County would be diffused within the larger economic
base. FEIS at 8-49. The Staff found thét, in light of the total taxes lllinois and Will County
collect annually, overall beneficial impacts from taxes would bé SMALL. FEIS at 8-50.

The Staff determined 'that construction impacts on transportation would be SMALL to
MODERATE (where some mitigation measures might be warranted) due to highway
congestion, thoug__h subsequent operational impacts from the workforce would be SMALL.
FEIS at 8-50, 8-51. The Staff found only SMALL aesthetic impacts, generally similar to those of |
the existing Braidwood units. FEIS ét 8-51. In térms of housing, the Staff concluded that
construction impacts would be SMALL given the significant population within 50 miles of the
site, while operational impacts (in the event of Iarger-than-expect'ed relocation of new workers)
would be SMALL for Will County and MODERATE for Grundy County given its smaller housing
base and vacant units. FEIS at 8-52. Finally, while minority and low-income populations exist
in the site vicinity, the Staff did not identify or observe any location-dependent disprbportionate
impacts affecting these popvulations, and it c§nc|uded that the environmental justice |
consequences of the cqnstruction and operation of a new nuclear unit at Braidwood would be
SMALL. FEIS at 8-53.

v-¢. LaSalle County Generating Station

+ The Staff also evaluated the Ialternative of the LaSalle County Generating Station site.
The site is located in the southeast corner of LaSalle County, lllinois, approximately 112 km
(70 'mi) southwest of the center of Chicago and 39 km (24 mi) west-southwest of Dresden
Nuclear Po.wer Station, and 8 km (5 mi) south of the lllinois River. FEIS at 8-53. LaSalle

occupies approximately 1238 ha (3060 ac) and has two nuclear units in operation, and although
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the ll.linois River is its primary surface-water sourée, LaSalle does not significantly affect the
river's surface-water use because of an 833-ha (2058-ac) cooling pond. FEIS at 8-53, 8-54.

With respect to land use, the Staff found that, because the area is>predomina'ntly
agriéultural, and because a ner unit could be configured to fit within previously disturbed land
on the site, impacts associated with site-preparation, construction, a_nd operation of é new
nuclear unit at LaSalle would be SMALL. FEIS at 8-54. S'imilarIQ, because the Staff assumed
that any transmission system additions o;r modifications Woﬁld likely involve expansions of
existing rights-of-way, the Staff concluded t_hat, for reasons similar to thosg identified in
Chapters 4 and 5 of the FELIS, the land-use impacts of transmission-line rights-of-way
expansioh at LaSalle would be SMALL. FEIS at 8-54.

Baéed on NPDES perrhit requirements anﬁ the assumption that a new unit at LaSalle
would withdraw makeup water from the lilinois River and use wet cooling towers, the Staff
concluded that the water-use and water quality impacts of an additional unit would be S.MALL.
FEIS at 8-55. For terrestrial resources, the Staff concluded that construction impacts on
terrestrial fesources and on threatened or endangered species would be SMALL, because '
structures for a new nuclear unit would .be primérily cdﬁstructed in areas already cleared of
forest; because most of the land cover potentially affected by transmission line upgrades is
agricultural; and because the two Federally listed threatened or endangered terrestrial species
that may occur in the vicinity of the LaSalle site and transmission lines are not knowﬁ to have
night roost sites in LaSalle County (bald eagle) or have critical habitat close to the s'ite (Indiana
bat). FEIS at 8-56, 8-57.

Similarly, for aquatic resources, the Staff concluded that construction and operational
impacts would be SMALL be_cause. any construction disturbance would be localized and of

relatively short duration; because the Wllinois River is a recovering river system and operation of
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the current LaSaIlg nuclear facility is not a significant factor in the overall qﬁality of aquatic
habitats in the vicinity of the plant; and because a new nuclear unit at LaSalle would be required
to meet the new EPA Phase | ruling, which is likely to require closed-cycle cooling, resulting in
significantly less impingement and entrainment loss. EEIS at 8-57, 8-58. As no Federally
protected aquatic species have been found in the vicinity of the LaSalle site, the Staff
~ concluded that the'overall impact on Federally listed threatened 01" endangered aquatic; species
from construction and operation would be SMALL. FEIS atv8-58:

In terms of socioeconomic impacts, because the potential increases in population
(including those associated with a potential multiplier effect of new jobs) do not represent a
large percentage -increase in the total population for LaSalle County and the region, the Staff
concluded that the demographic impact of both construction and operation of a new unit at
.LaSaIIe would be SMALL. FEIS at 8-59. The Staff similarly concluded that the beneficial
impacts of constfuction and station operation oﬁ the economy of the region would be SMALL
" everywhere in the region except LaSalle County, where the impacts could be MODERATE
because of Exelon’s felatively larger contribution to its tax base. FEIS at 8-60. The Staff found
that, in light of the total taxes lllinois and LaSalle County collect annually, overall beneficial tax.
~ impacts would be éMALL in LaSalle Coﬁnty during construction, and SMALL to MODERATE
during operation. FEIS at 8-60.

The Staff detefmined that construptioﬁ impacts on transportation would be SMALL to
MODERATE (depending on mitigation measures) due to highway congestion, thoﬁgh
subsequent operational impacts from the workforce would be SMALL. FEIS at 8-61, 8-62. The
~ Staff found that aesthetic impacts, mainly from the new unit's cooling tower and its plume,
would be SMALL. FEIS at 8-62. In terms of housing, the Staff concluded that construction and

operational impacts would both be SMALL in the context of the nearby six-county area and in
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light of housing availability in LaSalle County itself. FEIS at 8-62, 8-63. Finally, while minority
and low-income populations exist in the site vicinity, the Staff did not identify oi' observe any
location-dependent disproportionate impacts affecting these populations, and it concluded that
the environmental justice Consequences of the construction and operation of a new nuclear unit

at LaSalle \ivouid be SMALL. FEIS at 8-63, 8-64.

v-d. Quad Cities Generating Station

The Staff also evaluated the alternative of the Quad Cities Generating Station site. The
site is located in Rock Island County, lllinois, on the east bank of Pool 14 of the Mississippi
River, about 26 km (16 mi) .beiow Dam 13 and 21 km (13 mi) from Dam 14, and the station is
approximately 800 km (500 mi) upstream from the Mississippi's confluence with the Ohio River.
. FEIS at 8-64. The region within 10 km (6 mi) of the site includes portions of Rock Island énd
Whiteside Counties in lllinois and Scott and Clinton Counties in lowa. FEIS at 8-64. Ths site
~ consists of 331 ha (817 ac), including two nuclear reactors and their turbine buildings, intake
ai'id discharge canals, and ancillary buildings, switchyards, and a retired spray canal now used
to raise fish, and the station uses a once-through cooling system with the Mississippi Rive.r as
_ source and receiving waters. FEIS at 8-64.

With respect to land use, the Staff found that, as a new unit could be configured to fit
within the existing, previously disturbed site area, impacts associated with site-prépsration,
construction, anci operation of a new nuclear unit at Quad Cities would be SMALL. FEIS
at 8-65. Similarly, because the Staff assumed that any transmission system additions or
modifications would likely involve expansions of existing rights-of-way, the Staff concluded that, .
for reasons similar to those identified in Chapters 4 and 5 of the FEIS, the land-use impacts of

transmission-line rights-of-way expansion at Quad Cities would be SMALL. FEIS at 8-65.
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Based 6n NPDES permit requirements and the assumption that a new unit at Quad
Cities would withdraw makeup water from the Mississippi Rivér and use wet cooling towers, the
Staff concluded that the water-use and water quality impacts of an additional unit at the Quad
Cities site would be SMALL. FEIS at 8-65, 8-66. For terrestrial resources, the Staff concluded
that construction impacts on terrestrial resources could range from SMALL to LARGE,'
depending primarily on the potential impacts ffom transmission system upgrades on various
wildiife areas (and on five State-listed threatened o.r endangered species) in the vicinity. FEIS
at 8-66 tq 8-67. The Staff found that the impact from construction or transmission system
upgrade on the six Federally listed threatened or endangered species that may occur in the site
vicinity would be SMALL, because occurrences of the Indiana bat, lowa Pleistocene snail,
western and eastern prairie fringed orchids, and prairie bush clover on the Quad Cities site are
. unlikely, while the bald eagle nest nearest to th_e Quad Cities site is sufficiently disfant to
preclude disturbance. FEIS at 8-68, 8-69. | |

Similarly, for aquatic resources, the Staff concluded that construction and operational
impacts would be SMALL because any construction disturbance would be localized and of
_relatively short duration; because a new nuclear uﬁit at Quad Cities would be requiréd to meet
the new EPA Phase | ruling, which is likely to require closed-cycle cooling, resulting in
significantly less impingement and entrainment loss. FEIS at 8-70. However, the Staff
concluded that impacts on Federélly listed threatened or endangered aquatic species from
construction and operation of a new nuclear unit at the Quad Cities site would be SMALL if
mitigation measures are followed, but could be MODERATE if measures are not followed to
protect the endangered Higgins’ eye pearlymussel. FEIS at 8-70, 8-71.

In terms of socioeconomic impacts, because the potential incréases in population

(including those associated with a-potential multiplier effect of new jobs) do not represent a
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large percentage increase in the total population base for the region, the Staff concluded that
the demographic impact of both construction and operation of a new unit at Quad Cities would
be SMALL. FEIS at 8-71, 8-72. The Staff similarly concluded that the beneficial impacts of
construction and operation on the economy of the region would be SMALL because it would be
_diffused within the larger economic base of the Quad Cities region. FEIS at 8-72. The Staff
found that, in light of the total taxes Hllinois énd Rock Island County collect annually, overall
beneficial tax impacts of both construction and operation would be SMALL. FEIS at 8-73.

The Staff determined that construction impacts on transportation would be SMALL to
MODERATE due to highway congestion (and depending on mitigative measures), though'
subsequent operational impacts from the workforce would be SMALL. FEIS at 8—73, 8-74. The
Staff found only SMALL aesthetic impacts, .generally similar to those of the existing Quad Cities
units (such as the cooling tower plume). FEIS at 8-74, 8-75. In terms of housing, the Staff
concluded that construction and operational impacts would be SMALL given housing availability
in the six-county area, even if a greater percentage of workers relocated to the region. FEIS
at 8-75, 8-76. Finally, while-minority and low-income populations exist in the site .vicinity, the '
Staff did not idéntify or observe any Ioc;ation-dependent dispropoftiénate impacts affecting
them, and it concluded that the environmental justice consequences of the construction and
opefation of a new nuclear unit at Quad Cities would be SMALL. FEIS at 8-76.

v-e. Byron Generating Station

The Staff also evaluéted the alternative of the Byron Generaﬁng Station site. The site is
located in Ogle County in northern lllinois, 6 km (3.7 mi) south-southwest of tﬁe City of Byron
(pop. 2917), 27 km (17 mi) southwest of Rockford, llfinois (pop. 150,115), 3.5 km (2.2 mi) east -
of the Rock River, and approximately 112 km (70 mi) west of downtown Chicago. F.EIS at 8-77.
Byron occupies approximately 721 ha (1782 ac) of land; two nuclear units are in operation at

the site, and Rock River provides source and receiving waters. FEIS at 8-77.
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With respect to land use, the Staff found that, because the area is still largely
agricultural, and because a new unit could be cdnﬁgured to fit within the existing area of the
main site, impacts associated with site-preparation, construction, and operation of a new
nuclear unit.at Byron would be SMALL. FEIS at 8-77. Similarly, because the Staff assumed
that any transmission system additions or modifications would likely involve expansions of
existing rights-of-way, the Staff concluded that, for reasons similar to those identified in
Chapters 4 and 5 of the FEIS, the !and-uée impacts of transmission-line rights-of-way
expansion at éyron would be SMALL. FEIS at 8-78.

Based on NPDES permit requirements é_nd the assumption that a new unit at Byron
would witﬁdraw makeup water from the Rock River and use wet cooling towers, the Staff
concluded that the water-use and water quality impacts of an additional unit would be SMALL.
FEIS at 8-78. For terrestrial resources, the Staff concluded that construction impac_ts on
terrestrial resources and on threatened or endangered species would be SMALL, because
structures for a new nuclear unit would be primarily constructed in agricultural or fallow field
areas; because rﬁost of the land cover potentially affected by transmiséioh line upgrades is
agricultural and the associated loss of woodland would be insignificant; and because the four
Federally listed threatened or endangered terrestrial spegies that may occur in the \}icinity of the
Byron site and transmission lines are unlikely (or not known) to 'occu_r or have critical habitat on
the site. FEIS at 8-79 to 8-80.

Similarly, for aquatic resources, the Staff concluded that construction and operational
~ impacts would be SMALL because any constructidn disturba_nce wo‘uld be localized and of
_ relatively short duration, and because a new nuclear unit at Byron would be required to meet
the new EPA Phase | ruling, which is likely to .require closed-cycle codling, resulting in
significantly less impingement and entrainmerﬁ loss. FEIS at 8-81. As no Federally protected

aquatic species have been found in the site vicinity, the Staff concluded that the overall impact
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on Federally listed threatened or endangered aquatic species from constructioﬁ and operation
would be SMALL. FEIS at 8-81, 8-82.

In terms of socioeconomic impacts, because the potential increases in populétion
(including those associated with a potential multiplier effect of new jobs) do not represent a
large percentage increase in the total population base in the region, the Staff concluded thaf
the demographic impact of both construction and operation of a new unit at Byron would be
SMALL. FEIS at 8-82. The Staff similarly concluded that the beneficial impacts of construction
and station operation on the economy of the region would be SMALL everywhere in the region |
(because the impacts would be diffused within the larger economic base of the surrounding
counﬁes) except Ogle County, where the impacts could be MODERATE in light of the
contributions of the existing units to the tax base. FEIS at 8-83. The Staff found that, in light of
the total taxes llinois and Ogle County collect annually, overall beneficial tax impacts would be
SMALL during construction, and SMALL, to MODERATE in Ogle County, during operation (and
in all instances beneficial). FEIS at 8-83.

Thé Staff determined that construction impacts on transportation would be SMALL to
' MODERATE due to highway congestién (depending on mitigative actions), though subsequent
operational impacts from the workforée would be SMALL. FEIS at 8-84, 8-85. The Staff found
only SMALL aesthetic impacts, generally similar to those of the existing Byron units (such as
from the cooling tower a|:|d its plume). FEIS at 8-85. In terms of housing, the Staff concluded
that co'nstruction and'operational impacts would be SMALL in light of the housing availability in
the three-county area around Byron. FEIS at 8-85, 8-86. Finally, while minority and low-income
populations exist in the site vicinity, the Staff did not identify or observe any location-dependent
disproportionate impacts affecting thesé populations, and it concluded that the environmental
justice consequénces 6f the construction and opération of a new nuclear unit at Byr;Jn would

be SMALL. FEIS at 8-86.
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v-f, Zion Generating Station

Finally, the Staff evaluated the alternative of the Zion Generating Station site. The site |
is located at the extreme eastern edge of the City of Zion (pop. 22,866) in Lake County lllinois,
on the west shore of Lake Michigan, approximately 5 km (3 mi) south of the lllinois-Wisconsin
state line, 67 km (42 mi) south of MiIV\_/aukee, Wisconsin (pop. 596,574), about 13 kh (8 mi)
south of Kenosha, Wisconsin (bop. 80,352), and 10 km (6 mi) north-northeast of Waukegan,
linois (pop. 87,901). FEIS at 8;87. Lake County (pop. 644,356) is in the northern suburb
region of the Chicago metropolitan area. FEIS at 8-87. Both nuclear units at Zion Generating
Station permanently ceased operation in 1998 and are currently in SAFSTOR with active
. d'econtamination and dismantling scheduled to begin in 2014. FEIS at. 8-86. |

With respect to land use, the Staff fouhd thét impacts associated with site-preparation,
construction, and operation-of a neW nuclear unit at Zion would be SMALL, assuming that the
existing units are decommissioned and removed. FEIS at 8-87. However, as stated in the _
FEIS and based on the March 2004 site visit, the Staff assumed that sufﬁcient land does not
exist within the current.Zion site to accommodate use of cooling towers, which would most likely
.be required to meet the new EPA Phése | regulatiovns'. FEIS at 8-87. Similarly, because the
Staff assumed that a new unit could use the existing transmission lines, and any tra_nsmission
system additions or modifications would likely involve expansions of eXisti_hg rights-of—wéy, the
Staff concluded that, for reasons similar to those identified in Chapters 4 and 5 of the FEIS, the
land-use impacts of transmission-line rights-of-way expansion at Zion would be SMALL. FEIS
at 8-87, 8-88. |

Based on NPDES permit requirements and the assumption that a new unit ét Zion would
withdraw rhakeup water from Lake Michigén, the Staff concluded .that the water-use and Water
quality impacts of an additional unit at the Zion site would be SMALL. FEIS at 8-88. For.

terrestrial resources, the Staff concluded that construction impacts on terrestrial resources and
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on threatened or endangered species could range from SMALL to LARGE, depending primarily
on the potential impacts from acquiring additional offsite land for normal clpsed-cycle wet
cooling towers and from effects of transmission system upgrades on lllinois Beach State Park
biota. FEIS at 8-89, 8-90.

For aquatic resources, the Staff concluded‘ that construction and operational impacts
would be SMALL becausAe any construction disturbance would be localized and of relatively
short duration, and because a new nuclear unit at Zion would be required to meet the new EPA
Phase 1 ruling, which is likely to require closed-cycle cooling, resulting in significantly less

impingement and entrainment loss. FEIS at 8-91. As no Federally protected aquatic species

- have been found in the vicinity of the Zion site, the Staff concluded that the overall impact on

Federally listed threatened or endangered aquatic species from construction and operation
would be SMALL. FEIS at 8-92.

In terms of socioeconomic impacts, because the potential increases in population
(including those associated with a potential multiplier effect of new jobs) do not represent a |
large percentage increase in the fotal base population, the Staff concluded that the
demographic impact of both construction and operation of a new unit at Zion would 'be SMALL.
FEIS at 8-92. The Staff similarly concluded that thé beneficial impacts of construction and
station operation on the economy of the region would be SMALL because it would be diffused
within the larger economic base of Lake County and the Chicago Metropolitan area. FEIS
at 8-93. The Staff found that, in light of the total taxes lilinois and Lake County collect annually,
overall beneficial tax impacts would be SMALL. FEIS at 8-93.

The Staff determined that construction impacts on transportation would be MODERATE
to LARGE due to significant highway traffic (depending on mitigative a.ctions), though

" subsequent operational impacts from the workforce would be SMALL. FEIS at 8-94.. The Staff

found that aésthetic impacts, primarily from the construction and operation of the cooling
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systems for a new nuclear unit, would be SMALL. FEIS at 8-95. In terms of housing, the Staff
concluded that construction and operational impacts would 'be SMALL given the'housing
availability in the nearby metropolitan areas (including Chicago). FEIS at 8-95. Finally, while
minority and low-income populations exist in the site vicinity, the Staff did not identify or observe

any location-dependent disproportionate impacts affecting these populations, and it concluded

that the environmental justice consequences of the construction and operation of a new nuclear

unit at Zion would be SMALL. FEIS at 8-96.

v-g. Generic Impacts Consistent Among Alternative Sites

Because thé Staff found that several impact areas did not vary among the sites
analyzed - and therefore did not affect the evaluation of whether an alternative site is
environmentally preferable to the proposed site — the Staff discussed these issues generically
rather than with respect to each site.

First, the Staff found that air quality imbacts of construction and operation of a new

- nuclear unit — including dust from disturbed land, roads, and construction activities and

emissions from construction equipment — would likely be similar at the proposed ESP site and

the alternative sites and would be similar to the impacts associated with any large construction

project. FEIS at 8-97. The Applicant discussed measures that it would take to mitigate air
quality impacts at the proposed ESP site, and as the Staff assumed that the same or similar
measures would be taken if a new nuclear unit were to be constructed at any of the alternative
sites, it concluded that air quality impacts of construction of a new nuclear unit at the alternative
sites likely would be SMALL. FEIS at 8-97. Likewise, the Staff assumed that the air quality
impacts of emissiono from véhicles used for construction worker transportation likely would be
SMALL at all sites (although sites in n_onattéinment of ambient air quality standards might
require further aoalysis if those sites were found to be environmentally preferable) and that

operational impacts would be SMALL assuming that Exelon would comply with all regulations
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related to emissions from generators and boilers and that cooling towers would use current
technology to minimize drift. FEIS at 8-97.

The Staff relied on conclusions in the Generic Environmental Impact Statement for
License Renewal of Nucle_ar Plants (GEIS), NUREG-1437 in finding that terrestrial i-mpacts
resulting from the operation of cooling towers and from transmission line operatibn and-
transmission line right-of-way maintenance would be SMALL, as would certain operationai
ifnpacts of cooling water systems on aquatic ecology. FEIS at 8-97 to 8-100.

With respect to socioeconomics, the Staff found that thé physical impacts of station -
construction and operation on workers and the local public would be similar at all six sites and,
as residential and commercial areas are located weli away from the‘_alternative site boundaries,
applicable air-pollution regulations would have to be met by Exelon, and applicable best
management pyactices would be put in place, those imp‘acts would be SMALL. FEIS at 8-101.
- Similarly, the Staff found that given distances from site boundaries, impacts to offsite buildings
would be SMALL at each of the sites. FEIS at 8-101. The Staff concluded that physical
impacts of construction on roads in the vicinity of the alternative sites would be SMALL if
railroad spurs Were used for delivery of heavy construction materials and equipment and
MODERATE if they are not, while tﬁe operational effects would be SMALL for all sites, asit is
not expected that increased commuter traffic fl;om station operations would place undue wear |
and tear on the roads or cause them to phyéically deteriorate at a faster rate than at present.
FEIS at 8-102. The Staff also detérmined that both.construction and operational impacts on
aesthetics would be SMALL, in light of onsite erosion and stormwater runoff controlimeasures,
and the mostly rural locations of the élternative sites. FEIS at 8-102, 8-103. The Staff further
found that the potential impacts of the facility construction and operations on public services

and education would be SMALL at all sites, in Iigh{ of the generally minor demographic impacts
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from the relocation of workers (and of potential associated families) expectéd at each of the
sites. FEIS at 8-103, 8-104. |

Based on (1) the Staff's reconnaissance-level review of information obtained from IHPA,
(2) previous environmental reports, and (3) the protective measures that would be iri place
before and during construction and operation, the Staff concluded that the impacts of
construction and operation of an ESP unit on historic and cultural resources at any of the -
alternative sites would be SMALL. FEIS at 8-104.

With respect to nonradiological health impacts, the Staff found that health impacts to
construction workers resulting from the construction of a new nuclear unit at any of the |
alternative éites would be SMALL, noting that applicable Federal and State regulations on air
quality and noise would be complied with during the plant cohstruction phase, and tﬁat none of
the alternative sites has site characteristics that would be expected to lead to fewer or more
construction accidents than would be expected for any of the other alternative sites;
occupational and public health impacts would likewise be equivalent and SMALL. FEIS
at 8-105. |

Evén with differences in exposure pathways and atmospheric and water dispersion
factors, doses estimated to the maximally exposed individual for the alfemative sites would be
expected to be well within the 10 C.F.R. Part 50, Appendix | design objectives. FEIS at 8-106.
The Staff determined that population ddses within 80 km (50 mi) of the proposed facility would
be higher for those alternative sites closer to major population centers (i.e., Braidwood,
Dresden, and Zion), but would still be small compared to the population dose from natural
background radiation; thie Staff concluded that radiation doses and resultant health impacts
from a new nuclear unit's operations would be SMALL at all of the alternative sites. FEIS

at 8-106. Similarly, noting that the advanced reactor design of a new unit would likely result in
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less obcupational exposure annually than from current operating plants, the Staff concluded
that the occupational radiation doses from a new nuclear unit's operation would be SMALL for
all of the alternative sites. FEIS at 8-106.. The Staff concluded that no measurable radiological
impact on biota is expected from the radiation and radioactive material released to the
environment as a result of the roﬁtine operation of a new nuclear unit and that the impacts to
biota of radiation doses at any one of thé alternative sites would be SMALL. FEIS at 8-106.

Finally, becausek the probability-’weighted consequences estimated for severe accidents
for a new nuclear unit at the proposed site are weil below the consequences estimated for
severe éccidents at current generation reaptors, the Staff noted that the consequences of
severe accidehts at the any of the alternativé sites likely would be less than the consequences
of a severe accident at an existing plant at the site. FEIS at 8-107. Ther.efore, because the
Comhissibn has determined that the probability-weighted consequences of severe accidents
are SMALL for all existing plants (10 C.F.R. Part 51, Subpart A, Table B-1), the Staff concluded
that, for the purposes of considération of alternative sites, the impact of severe accidents at
each of the alternative sites likely would be SMALL. FEIS at 8-107.

l. FEIS Chapter 9, “Comparison of the Impacts of the Proposed and
Alternative Sites”

In Chapter 9 of the FEIS, the Staff compared the environmental impacts of a new facility
at the Clinton ESP site with the ‘impacts (discussed in Chapter 8) of the alternatives to the
proposed action, in order to determine 1) if any of the alternative sites are environmentally
preferable, and 2) if so, whether there is a site that is obviously superior to the probosed site.
FEIS at 9-1, 9-2. |

In its analysis earlier in the FEIS — supported by examination of the application and
supporting documents, the Staff’s site visits, and its independent review -- the Staff found that

Exelon reasonably identified alternative sites, adequately evaluated the environmental impacts
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of construction and operation, and used a logical means of comparing sites. FEIS at 9-2. To
compare the proposed action with {he alternatives, the Staff weighéd the i‘mpact significance
levels (SMALL, MODERATE, or LARGE) it had determined with respect to Clintoﬁ for eacﬁ
major impact area with the corresponding levels for each of the six identified alternative sites.
FEIS at 9-2, 9-3, Tbls. 9-1 & 9-2. Where the Staff haa been unable to reach a single
determination level for Clinton due to insufficient information, the Staff indicated a likely impact
{evel for unresolved issues — so that a comparison could be made — based on professional
judgment, experience, and consideration of controls likely t.o be iinposed under required
Federal, State, or local permits that would not be acquired until an application for a construction

permit or combined license is. underway. FEIS at 9-2, 9-3.

The Staff determined that the impact Ie\)el from construction would Be SMALL for most
of the environmental issues_ at each 6f the sites. See FEIS at Table 9-1. The Staff’g
issue-by-issue imp'act determihations were explained more fully in Chapter 4 for the Clinton
ESP site and in Chapter 8 fOl; the alternative sites. Similarly, the Staff determined that the
impact level from operations would be SMALL for most of the environmental issues at each site._
See FEIS Table 9-2. Once again, the Staff's issué-by—issue impact determinations were
explained more fully in Chapter 5 for the Clinton ESP site and in Chapter.s for the alternative
éites.

The Staff then analyzed whether any of the alternative sites are environmentally
preferable. First, with respect to construction impacts, while the Staff concluded-that impacts
W;are generally small for all seven analyied sites, the Staff identified several differences
between the environmental impacts of construction-at the proposed and alternative ESP sites.
FEIS at 9-8. The SMALL to MODERATE impact of construction traffic on roads is common to

the Clinton ESP site and the alternative sites, while the potential MODERATE impéc;t of
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construction on housing could occur if the construction workers relocated to the ClintonAPower
Station area rather than commute frofn their present residences. FEIS at 9-8. However, there
are SMALL to potentially MODERATE impacts on threatened and endangered species at Quad
Cities and SMALL to potentially LARGE impacts at Dresden and Zion, while in addition to the
SMALL to MODERATE im-pact of construction traffic on roads at all sites, construction workers
would be expected to have potentially MODERATE impacts on transportation at all six of the
alternative sites. FEIS at 9-8. The Staff concluded that none of fhese differences were
sufficient to determine that any of the alternative sites is environmentally preferable to the
Clinton ESP site. FEIS at 9-8.

Second, with respect to operational impacts, the Staff again noted that impacts were
generally small for all seven analyzed sites; and‘identiﬁed ;everal differences between the
~environmental impacts at the proposed and alternative ESP sites. FEIS at 9-8, 9-9. For
example, under normal water availability, the impact of operation of a new nuclear unit at the
Clinton ESP site on recreation would be SMALL, but in severe drought years, the imApact level
could be MODERATE if thé water use of the unit caused the level of Clinton Lake to dfop
enough to limit use of the lake for recreational purposes. FEIS at 9-8, 9-9. Similarly, impacts
on housing would be SMALL if, as expected, the residences of the workforce required to
operate a nuclear unit at the Clinton ESP site are distributed throughout the area; however,
impacts could be MODERATE should the workfofce locate prédominately in the smaller towns
in the area. FEIS at 9-9.

By contrast, while most of the impacts of operating a new nuclear unit at the alternative
sites would be SMALL, there coﬁld be MODERATE impacts on housing at either the Dresden or
Braidwood sites depending on the location of the operational workforce; these impa.cts would

be similar to the housing impacts that could occur in small towns near the CPS site. FEIS
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at 9-9. Also, for Dresden and Quad Cities, there could potentially be SMALL to LARGE impacts
if there were threatened or endangered species located in the transmission line rights-of-way.
FEIS at 9-9. However, the Staff again concluded that none of the differences were sufficient to
determine that any of the alternative sites is environmentally ‘preferable to the Clinton ESP site.
FEIS at 9-8, 9-9.

Because the Staff determined that none of the alternative sites was environmentally
preferable to the Clinton ESP site, it concluded by extension that none of the alternative sites is
obviously superior to the Clinton ESP site. FEIS at 9-9.

Finally, the Staff compared_the proposed action with the no;action alternative. The Staff
_ noted that denial ef the ESP application would prevent early resolution of safety and
environmer;tal issues for the site, and it further found that although Exelon could follow any of
several paths to satisfy its electric power needs, each of the paths would have associated
environmental impacts. FEIS at 9-9, 9-10. The Staff additionally reiterated its conclusion that
the potentiel site-preparation activities described in Exelon’s site redress plan would not result
in any significant adverse impacts that could not be redressed. FEIS at 9-10.

3. Findings Regarding “Baseline” NEPA Determinations
As was noted previ'ously, see supra Part 1], in accordance with the notice of.hearing
issued in this case, this Licensing Board is required to make the following “baseline”
determinations regarding NEPA issues:
(1) Determine whether the requirements.of Section 102(2) (A),
(C), and (E) of NEPA and Subpart A of 10 C.F.R. Part 51
have been complied with in this proceeding;
(2) independently consider the final balance among the conflicting factors

contained in the record of the proceeding with a view to determining the
appropriate action to be taken; and '
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(3) deiermine, after considering reasonable a'lternatives, whether the ESP
should be issued, denied, or appropriately conditioned to protect
environmental values.

See 68 Fed. Reg. 69427.

In its response to the questions certified to it by the Chief Administrative Judge,
providing guidance to licensing boards regarding the appropriate standard of review to be used
when making these “baseline” NE'PA determinations, the Commission stated that “licensing
boards must reach their own independent d.eterm.ination on-uncontested NEPA ‘baseline’
questions — i.e., whether the NEPA process ‘has been complied with,’ what is the appropriate
final balance among conflicting factors,” and whether the ‘construction perniit should be issued,
denied or appropriately conditioned.” Exelon Generation Company, LLC (Early Site Permit for
Clinton ESP Site), CLI-05-17, 62 NRC 5, 45 (2005). In reaching these independent
determinations, “boards should not second-guess underlying technical or factual findings by the
NRC Staff,” and “[t]he only exceptions to this would be if the reviewing board found the Staff
review to be incomplete or the Staff findings to be insufficiently ekplained in the record.” /d.
The Commission further directed licensing boards to follow the approach set forth in Calvert
Cliffs’ Coordinating Comm., Inc. v. AEC, in which the United States Court of Appeals for the
District of Columbia Circuit stated:

~ The Commission’s regulations provide that in an uncontested

proceeding the hearing board shall on its own determine whether

the application and the record of the proceeding contain sufficient

information, and the review of the application by the Commission’s

regulatory staff has been adequate, to support affirmative findings

on various nonenvironmental factors. NEPA requires at least as

much automatic consideration of environmental factors. In

uncontested hearings, the board need not necessarily go over the

same ground covered in the detailed [environmental impact]

statement. But it must at least examine the statement carefully to

determine whether the review . . . by the Commission’s regulatory

staff has been adequate. And it must independently consider the

final balance among conflicting factors that is struck in the staff's
recommendation.
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449 F.2d 1109, 1118 (D.C. Cir. 1971) (footnote and internal quotation marks omitted). The
findings the Board should make with respect to these three “baseline” NEPA issues are set

forth below.

a. Staff Compllance Wlth Section 102(2)(A), (C) and (E) of NEPA and
Subpart A of 10 C.F.R. F’art 51

i. Based on the Board's review of the record of this proceeding, particularly the
' FEIS, the Board should conclude that (;l) the Staff utilizéd a systematic, interdisciplinary
approach integrating its use of the natural and social sciences in its decisioﬁ-making regarding
environmental impacts as required under NEPA; and (2) the Staff has complied with the
requirements set forth in secﬁon 102(2)(A),(C), and (E) of NEPA.?* The FEIS docurﬁents the
Staff’s environmental review, in which the Staff considered the potential environmental impacts
of the proposed action, i.e., issuance-of an ESP. The Staff considered nﬁmerous subjects and
_ impacts, including: purpose and need for the proposed action, the alternatives to the proposed
éction, compliance with applicable regulations, meteorology and air quality, geology,'the
radidlogical environment, water resources and water use, local ecoloéy, socioeconomics,
aesthetics., cultural resources, environmental justice, threatened and endangered species,
transportaﬁo‘n, noise, land use, public and worker health, accidents, waste mgnagement and
fuel cycle impacts, decoi'nmissioning, cumulative impacts, and re_sourcé commitments. See

FEIS at v'to xviii. The Staff utilized the expertise of professional scientists, engineers, and

social scientists in conducting its review. See id. at Appendices A and B. If the Board finds the -

Staff's conclusions to be well-documented and logical, the Board can concur with the Staff's

conclusions and adopt them as its own.

# NEPA section 102(2)(A) requires all federal agencies to “utilize a systematic, interdisciplinary
approach which will insure the integrated use of the natural and social sciences and the environmental
design arts in planning and in decision-making which may have an impact on man’s environment.”

42 U.S.C. § 4332(2)(A).
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ii. Section 102(2)(c) of NEPA requires a federal agency to address in its
environmenfal impact statement: - (1) the environmental impact of the proposed action; (2) ény
unavoidable adverse impacts a-ssociated with implementation of the proposed action;

3) altérnatives to the proposed action; (4) the relationéhip between lqcal sho_rt-term uses of
man’s environment and the maintenance and enhancement of long-term productivity; and

(5) any irreversib!e and irretrievable commitment of resoun;ces that might result from the
proposed action. See 42 U.S.C. § 4332(2)(c). The Staff has complied with these requirements
in performing its environmental review. Chapters 1, 8, and 9 of thé FEIS describe the proposed
action and examine reasonable alternatives, including the no-action alternative. See FEIS at 1-
6 to 1-8, ch. 8, ch. 9. Chapters 4, 5,.and 6 detail the potential impacts associated with the
construction, opeération, and decommissioniﬁg of a reactor ér reactors having characteristics
that fall within the parameters for the site, while Chapter 7 addresses the cumulativé impacts.
See id. at ch. 4, ch. 5, ch. 6, ch. 7.

iil. }NEPA.section 102(2)(c) also requires that an agency “consult- with and obtain
th_e comments of any Federal agency which has jurisdiction by law or special expertise with
respect to any environmental impact involved.” 42 U.S.C. § 4332(2)(c). The Staff has complied
with this requirement. Appendix B lists t'he agencies and persons .consﬁ(ted during the Staff's
review. See FEIS ét Appendix B. Appendices D and E contain publié comments received by
the Staff at its scoping meeting and in response to ft_s DEIS. Seeid. at Apps. D, E.

iv. Fina.lly, section 102(2)(E) of NEPA requires a federal agency to “study,
develop, and describe appropriate alternatives to the recommended courses of action in any
proposal which invélves unresolved conflicts concern}ng alternative uses of available
resources.” 42 U.S.C. § 4332(2)(E). The FEIS includes a detailed discussion of alfematives to

the proposed action. See FEIS at chs. 8 and 9.
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v. Subpart A to 10 C.F.R. Part 51 contains various requirements, both
procedural and substantive, that are applicable to an ESP EIS. These requirements include
natice of intent to prepare an EIS and conduct scoping, distribdtion of a draft EIS, responding to
public comments, notice and public availability of the final EIS, and identifying in the EIS the
purpose and need for the action, alternatives to the action, and the affected environment. As
reflected in the contents of the FEIS (in particular, Chapteré 1,2,8,and 9, and Appéndices D
and E) énd.associated Federal Register notices (referenced thereil:l), the Staff concluded ihat
the applicable Subpart A requirements. have been satisﬁed.

b. Consideration of Balance Among Factors and of Reasonable
Alternatives '

In performfng its evaluation, the Staff considered energy alternatives, plant design
alternatives, the Applicant’s alternative site sélection process, and the Applicant’s six élternative
sites. See FEIS at chs. 8 and 9. The Staff considered whether the ESP Applicant
(1) reasonably identified alternative sites, (2’) evaluated the likely environmental impacts of
- construction and operation at these sites, and (3) ﬁsed é logical means of comparin.g sites that
led to- the Applicant’s selection of the proposed site. FEIS at 9-2. Whilé the Staff identified
some differences in the environmental impacts of both construction and operation at the—;
proposed and alternative ESP sites, the Staff concluded that none of the'se differences is
sufficient to determine that any of the alternative sites is environmentally preferable’té the
Clinton ESP site. FEIS at 9-8, 8-9. The Staff concluded that none of the alternative sites
identified is environmentally preferable or obviously superior to the proposed Clinton ESP site.
FEIS at 9-8, 9-9. In sum, based on the information in the record as summarizéd above in
Part IV.B.2, the Board 1) can independently consider the balance among the factors contained -
in the record, and 2) can find that the Staff has met its obligations under NEPA with respect to

consideration of alternatives.
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c. Ultimate NEPA Determihation Regarding License Issuance

The Board is undertaking, without second-guessing technical and faétual findings by the
Staff, an independent review of the Exelon application with respect to the three NEPA
“baseline” questions. Based upon its review of the record, primarily the FEIS, the Board should
agree with the Staff that none of the alternative sites identified is environmentally preferable or
obviously superior to the propoéed Clinton ESP site. Accordingly, the Boa-rd should agree with
the Staff's recommendation that the early site permit be issued to Exelon, and find that
protéction of the environment does not require denial or any further conditioning of the permit.

V. CONCLUSION

As described_ above, the Staff has identified the Staff's bas.is.with respect to all five of

~ the findings identified by the Board. For these réasons, the Board will have adequate grounds
to make each of these findings and should, therefore, adopt the Staff’s conclusions and
recdmmendations with respect to issuance of the ESP.

Respectfully submitted,

[)[ n i1 /P \-& oo cxb,&w

Ann P. Hodgdon
Patrick A. Moulding
Counsel for the NRC Staff

Dated at Rockville, Maryland
this 14" day of September, 2006




ATTACHMENT A

CLINTON ESP

NRC Staff Response to Board’s Follow-up

FSER INQUIRIES

Q#

Page

Section

INQUIRY

17

Summary of Combined License Action ltems. How did the staff
ensure that COL action items identified by the applicant in the
SSAR are all included and consistent with the COL action items
discussed in this section and Appendix A.2. Also for
completeness, this section should reference Appendix A.2, COL

Action Items Table.

Response :
A review of the type described in this question was not performed.

Because COL action items constitute information requirements but
do not form the only acceptable set of information addressed in
the final safety analysis report, the staff did not identify an
exhaustive list of COL action items. Instead, as stated in section -
A.2 of this report, “The staff identified . . . COL action items with
respect to individual site characteristics in order to ensure that
particular significant issues are tracked and considered during the
review of a later application ... .” '

Follow-up Inquiry

Is there any difference between the list of COL Action ltems
identified by the Applicant and that of the Staff? If so, which list is
correct and what is the foundation for the differences?

Follow-up Response

The application does not include COL Action Items. The COL
Action Item is a tool for the NRC Staff to identify significant issues
that the Staff identified during the ESP or a design certification
review that should be considered during review of the COL
application. The issues typically need additional information not
available at the ESP or DC stage to reach a resolution; the COL
Action Item ensures that this issue is addressed.

2.1.3.1

Population Distribution. The épplicant estimated the population
distribution within a 50-mile radius of the proposed ESP site based

‘on the most recent U.S. Census data. Then population estimates

up to 2060 were projected. How did the staff determine, and what
is their evaluation of, the basis for the applicant’s population
projection?

Page 1 of 34
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Page

Section

INQUIRY

Response
The 2nd and 3rd paragraphs on page 2-9 of the FSER (NUREG-

1844) discuss that the staff compared the applicant’s population
data by comparing them with US Census Bureau internet data.
The staff also reviewed the population projection data provided by
the applicant to year 2060, based on year 2000 census data. The
applicant used population projections for 2010 and 2020 for each
county provided by lllinois State University. Based on these data,
the applicant estimated the expected population change rates
(percent change) between 2000 and 2010 and between 2010 and
2020 for each county. The applicant then assumed that the
expected population change rate for the four 10-year increments
between 2020 and 2060 would be similar to the estimated
population change rate between 2010 and 2020. These population
rates were then applied using U.S. Census Bureau data from 2000
to each census block within a county. Population forecasts for .
each sector were calculated by assuming an even distribution of
population throughout the census block. The applicant estimated
transient population using the same growth percentages. The
staff considered this applied assumption by the applicant
reasonable in calculating the population projections to year 2060.
The staff also reviewed and considered appropriate the bases,
sources and calculations of transient populations provided by the
applicant and addressed in 3rd paragraph on page 2-9.

Follow-up Inquiry

The Staff states that it “considered the applied assumption by the
applicant reasonable in calculating the population projections to
year 2060.” How did the Staff come to this determination? What
was the Staff’s logic and basis? Does the Staff know of any other
population projections to year 2060 that have been performed? Is
s0, how do the applicant’s projections compare to those?

Page 2 of 34
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Pagé

Section

INQUIRY

Follow-up Response _

The Applicant based its population projection to 2060 assuming
the expected population change rate by county for the four 10-
year increments between 2020 and 2060 would be similar to the
population change rate by county between 2010 and 2020 as
predicted by the lllinois State University. The Staff believes that
assuming the county-by-county projected population change rate
between 2010 and 2020 will continue through 2060 is a
reasonable assumption. The regulatory guidance for assessing
population considerations for site suitability (see, for example,
Regulatory Position 4 of Regulatory Guide (RG) 4.7, “Reactor Site
Criteria”) recognizes the uncertainty inherent in population
projections over extended periods. The Staff is not aware of any
other county-by-county population projections to the year 2060
that have been performed for the State of lllinois. The U.S. Bureau
of the Census has projected population growth nationally to the

| year 2050 and on a statewide basis to the year 2030; the

Applicant’s intermediate projections for lllinois are not inconsistent
with those of the Bureau. -

The Staff based its site suitability determination on its analysis of
the methods used to project population growth, whether the
assumptions that were made were unreasonable, and whether the
results for the appropriate periods were consistent with other
reputable analyses. The Staff has no information to indicate that’

- | the Applicant’s projections are unreasonable or that the approach

was inappropriate. The Commission already recognizes that
population growth in the site vicinity after initial site approval is
normal and expected. As outlined in Regulatory Position 4 of RG -
4.7, if population growth patterns depart from those considered for
initial site approval, then they will be periodically factored into the
emergency plan for the site.

2-18

2.2.34

Nearby Industrial, Transportation, and Military Facilities. The staff
“concludes that the site location is acceptable.” However, the staff

identified, in other parts of Section 2.2, a number of areas wherein
the staff will review and evaluate impacts at the COL stage. Did
the staff mean to state that the site location is acceptable subject
to satisfactory results of those reviews? If so, provide an
appropriate amendment to the FSER identifying all such
conditions to this approval.

- Page 3of 34
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Response
In Section 2.2 of the FSER the staff identified the need for

assessing design-specific interactions that could arise between
the nearby existing unit and any new units that may be
constructed on the proposed site. In the absence of a specific
new unit design and its geographic placement in relation to the
existing unit, it is not feasible to identify specific hazards that may
be introduced by the proximate co-location of the existing and new
units. Examples of potential hazards may include site proximity
missiles (e.g., turbine missiles), as well as accidental airborne
chemical (toxic) or radiological releases. In the absence of
specific design details, including plant location and orientation,
these types of interface hazards cannot be evaluated at the ESP
stage. However, hazards of this type had been addressed
satisfactorily for the existing unit, such that it is reasonable to
expect that they also can be evaluated and, if need be,
accommodated for a new unit. On this basis, the staff found the

‘proposed site to be acceptable in conjunction with the need for

additional review and evaluation at the COL stage.

Follow-up Inquiry
See Part l1] of the Order to which this table is appended.

Follow-up Response
The Staff has developed a table as ordered by Part Ill of the Order

na
#1

2-29

2.3.1.3

dated August 17, 2006. The table is attached to this filing.

Additional Inquiry

Section 2.3.1.3, pg 2-29 states, “the staff has chosen not to
include the proposed ground snow load value of 40 Ibf/ft? as an
ESP site characteristic. Once the roof design is known, the COL
or CP applicant has the option to demonstrate that the 48-hour
PMWP could neither fall nor remain entirely on top of the 100-year
snowpack and/or building roofs.”

it would appear that this is an open COL item since the design
load will need to be determined at the COL stage based on the
structure of the roof design. Yet, Appendix A.2 does not mclude
this as an item in section 2.3, nor does table A.3, Site
Characteristics, include it as an open item. Please explain where
this and similar items that are not defined are tabulated as open or

missing items. See also Part lli of the Order.

Page 4 of 34
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Section

INQUIRY

Q#

Additional Inquiry Response

The site characteristics listed in Appendix A.3 include the two
winter precipitation site characteristics (i.e., the 100-year
snowpack and the 48-hour probable maximum winter
precipitation) that must be used in evaluating roof designs at the
COL stage. No specific COL Action Items or Permit Conditions
are necessary; the Staff expects that Appendix A.3 will become a
part of the permit document. According to paragraph 52.79(a)(1)
of 10 CFR Part 52, an application that references an early site
permit must contain information sufficient to demonstrate that the
design of the facility falls within the parameters specified in the
early site permit. The proposed 10 CFR Part 52 rule would revise
this portion for clarity, in 52.79(b)(1), stating that the COL final
safety analysis report “must contain . . . information sufficient to
demonstrate that the design of the facility falls within the site
characteristics and design parameters specified in the early site
permit.”

2-34

2.3.1.4

The staff states that it also reviewed the applicant’s PPE values
(referring to the Applicant’s SSAR Section 1.3) and finds them to
be reasonable. The staff goes on to state that it “did not perform a
detailed review of these parameters.” Provide the staff documents
wherein the referenced (not-detailed) review is documented and
the staff's conclusions that the PPE values are reasonable is
explained. If no such document exists, provide a written -
explanation of the facts underlying and the logic supporting this
staff conclusion.

Response _ '
In reference to page 2-34, no specific staff document exists that

documents.the staff’s conclusions that the PPE values are
reasonable. NRR review standard RS-002, Processing
Apphcatlons for Early Site Permits, provides guidance that “[e]ach
staff reviewer should determine whether the PPE values are ,
sufficient to support the review, and that the PPE values are not
unreasonable for consideration in the staff findings to comply with
10 CFR Part 52, Subpart A." (ADAMS Accession No.
ML040700236 - three copies of page 16 are provided.)

Page 5 of 34
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Page

Section

INQUIRY

Follow-up Inquiry

The Staff's reference to NRR review standard RS- 002 is
unresponsive to our original inquiry. As originally requested, the
Staff shall provide a written explanation of the facts underlying and
the logic supporting this staff conclusion that PPE values are
reasonable. _

Also, the Staff shall explain why the lack of information regarding
other reactor designs is addressed thoroughly in the FEIS in
connection with a variety of environmental impacts associated with
the use of a PPE and such information is not addressed at all in
the FSER.

Follow-up Response

Before directly addressing the Board’s question, the Staff briefly
describes the interplay between siting and desngn in the context of
Part 52.

Design characteristics are defined as the actual features of a
reactor or reactors. Site parameters are defined as the postulated
physical, environmental and demographic features of an assumed
site. Design characteristics and site parameters are specified in a
standard design approval, standard design certification, or a
manufacturing license.

Design parameters are defined as the postulated features of a
reactor or reactors that could be built at a proposed site. Site
characteristics are defined as the actual physical, environmental
and demographic features of a site. Design parameters and site
characteristics are specified in an early site permit. Site
characteristics may be specified in a final safety analysis report for
a combined license. As the Clinfon ESP Applicant had not
selected a specific design, the plant parameter envelope (PPE)
was set forth to provide design details to support the'NRC Staff's
review of the ESP application. The PPE is intended to bound
multiple reactor designs, the actual design being selected in the
COL or CP application. In this case, the PPE is a surrogate for
the design parameters considered in an ESP review. (If an
applicant chooses a particular design, the Staff may consider
factual design characteristics in an ESP review.)

The statement of consideration for the 10 CFR Part 52 proposed
rulemaking, dated March 13, 2006, addresses this relationship.
(71 FR 12786) .
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The Staff's evaluation of the reasonableness of PPE values
concerns only whether the values are consistent with the
parameters of a facility that could practicably be selected for the
proposed site; for example, the Staff would consider unreasonable
a PPE corresponding to a design that was vastly smaller or larger
than a facility a COL applicant could reasonably select for the site
in question. However, as indicated in the various sections of the
SER, the PPE values advanced by the Clinton ESP Applicant are
facially consistent with the parameter values of the major designs
being considered, and the Staff therefore considered these
parameter values to be not unreasonable.

As for the difference between the SER and FEIS with respect to
certified and non-certified designs, the Staff reviewed how it
addressed designs other than the ABWR and AP1000 in Section
5.10 of the final environmental impact statement (FEIS) and
Chapter 15 of the final safety evaluation report (FSER). The Staff
does not believe that the depth of its analyses for these designs is
markedly different. In both the FEIS and the FSER, the analyses
related to accidents focused on the ABWR and the' AP1000

‘| because of the level of information available for these designs. In

the case of the FSER, the Staff had already evaluated accidents

-| for these designs as part of the design certification reviews. So, in

essence, most of the work had already been done. For the FEIS,
the Staff was for the first time evaluating the environmental
impacts of accidents for these designs at a site, so that analysis
was new. For the other reactor designs in both the FEIS and the
FSER, the Staff indicated that there was not as much information
available, but the Staff judged the results for the ABWR and the
AP1000 as likely to bound the results for the other designs. In
both documents, the Staff indicated that, if a design other than the
ABWR or AP1000 were chosen at the COL stage, the assumption
that the results were bounded would have to be confirmed.

The Staff can also address, in general terms, some fundamental
differences between the approaches used for the FEIS and the
FSER. The sources of the differences are the legislative and
regulatory requirements for each review. The Staff's safety review
is performed under the Atomic Energy Act and in accordance with
the regulations in 10 CFR Part 52. The environmental review is
performed under the National Environmental Policy Act (NEPA) as
implemented in NRC regulations at 10 CFR Part 51. Whereas the
safety review is focused primarily on protecting the health and
safety of the public, the environmental review considers a much -
broader range of impacts to the environment as a whole.
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Starting from NEPA and Part 51, for an environmental review the
Staff evaluates the reasonably foreseeable impacts. In addition,
the Staff has the latitude, if numerical data is not available, to
qualitatively evaluate the impacts.! In contrast, the safety review
generally focuses on the results of conservative analyses. As an
example, in considering x/Q values the Staff used “typical” |
meteorological conditions in the FEIS (see page 5-63). “Typical”
is defined as those conditions that give atmospheric dispersion
factors that are exceeded [i.e., dispersion is lower]} 50 percent of
the time. In contrast, for the Chapter 15 analyses in the FSAR,
the Staff used values for x/Q associated with “adverse”
meteorological conditions (defined as those conditions that give
atmospheric dispersion factors that are exceeded no more than 5
percent of the time).

Another reason for differences in approach between the FEIS and
the FSER is the matter of perspective. For example, both the
FEIS and the FSER consider impacts related to hydrology. Butin
these two documents, the Staff is looking at hydrology for very
different reasons. In the FEIS, the Staff is evaluating the impacts
on the hydrology of the surrounding area of building and operating
a nuclear plant (or plants). In the FSER, in contrast, the Staff is
evaluating the potential impacts of local hydrology on the plant.
Thus, in one case the Staff is looking from the inside out, and in
the other case it is looking from the outside in. This difference in
perspective leads to very different evaluations in relation to the
same resource. Specifically, the analyses in the FSER address,
for example, concerns related to the probable maximum flood, an
issue unrelated to the environmental review. On the other hand,
the analyses in the FEIS address concerns related to issues such
as reductions in lake level, changes in flows, and the thermal
plume. . :

In summary, because of the differences in the basic goals of the
analyses in the FEIS and the FSER, there are differences in the
data used and the approaches applied by the Staff in the
analyses. Based upon the reasoning described above, these
differences are to be expected between the FEIS and FSER
reviews. '
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