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Abstract

The U.S. Nuclear Regulatory Commission (NRC) considered the environmental impacts of
renewing nuclear power plant operating licenses (OLs) for a 20-year period in Its Generic
Environmental Impact Statement for Ucense Renewal of Nudear Plants (G EIS), NUREG-1437,
Volumes 1 and 2, and codified the results in 10 CFR Part 51. The GEIS (and its Addendum 1)
identifies 92 environmental Issues and reaches generic conclusions related to environmental
impacts for 69 of these issues that apply to all plants or to plants with specific design or site
characteristics. Additional plant-specific review is required for the remaining 23 issues. These
plant-specific reviews are to be included in a supplement to the GEIS.

This supplemental environmental impact statement (SEIS) has been prepared in response to
an application submitted to the NRC by the Exelon Generation Company, LLC (Exelon) to
renew the OLs for Quad Cities, Units 1 and 2, for an additional 20 years under 10 CFR Part 54.
This SEIS includes the NRC staff's analysis that considers and weighs the environmental
Impacts of the proposed action, the environmental impacts of alternatives to the proposed
action, and mitigation measures available for reducing or avoiding adverse impacts. It also
includes the staffs recommendation regarding the proposed action and responses to
comments received on the SEIS.

Regarding the 69 issues for which the GEIS reached generic conclusions, neither Exelon nor
the staff has identified Information that is both new and significant for any issue that applies to
Quad Cities. The staff determined that information provided during the scoping and SEIS
comment processes did not call Into question the conclusions in the GEIS. Therefore, the staff
concludes that the impacts of renewing the Quad Cities OLs will not be greater than impacts
identified for these Issues in the GEIS. For each of these issues, the staffs conclusion In the
GEIS is that the impact is of SMALL(a) significance (except for collective off-site radiological
impacts from the fuel cycle and from high-level waste and spent fuel, which were not assigned
a single significance level).

Regarding the remaining 23 issues, 15 apply to Quad Cities and are addressed in this SEIS.
For 14 of the 15 issues, the staff concludes that the significance of the potential environmental
impacts of renewal of the OLs is SMALL. The staff also concludes that for these issues,
additional mitigation measures are not likely to be sufficiently beneficial as to be warranted. For
the issue of electric shock from induced current along transmission line corridors, the staff
concludes that the potential impact is MODERATE for one transmission line and that
consideration of additional mitigation measures is warranted. In addition, the staff determined

(a) Environmental effects are not detectable or are so minor that they will neither destabilize nor noticeably
after any important attribute of the resource.
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Abstract

that information provided during the scoping and SEIS processes did not identify any new issue

I that requires site-specific assessment.

I The NRC staff recommends that the Commission determine that the adverse environmental
impacts of license renewal for Quad Cities Units 1 and 2 are not so great that preserving the

option of license renewal for energy-planning decisionmakers would be unreasonable. This

recommendation is based on (1) the analysis and findings in the GEIS; (2) the Environmental

I Report submitted by Exelon; (3) consultation and discussions with Federal, State, and local

agencies; (4) the staff's own independent review; and (5) the staff's consideration of the public

comments.
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Executive Summary

By letter dated January 3, 2003, the Exelon Generation Company, LLC (Exelon) submitted an
application to the U.S. Nuclear Regulatory Commission (NRC) to renew the operating licenses
(OLs) for Quad Cities Units I and 2 for an additional 20-year period. If the OLs are renewed,
State regulatory agencies and Exelon will ultimately decide whether the two units will continue
to operate based on factors such as the need for power or other matters within the state's
Jurisdiction or the purview of the owners. If the OLs are not renewed, then the units must be
shut down at or before the expiration dates of the current OLs, both of which will expire on
December 14, 2012.

Section 102 of the National Environmental Policy Act (NEPA) (42 USC 4321) directs that an
environmental impact statement (EIS) is required for major Federal actions that significantly
affect the quality of the human environment. The NRC has issued regulations implementing
Section 102 of NEPA in 10 CFR Part 51. Part 51 identifies licensing and regulatory actions that
require an EIS. In 10 CFR 51 .20(b)(2), the Commission requires the preparation of an EIS or a
supplement to an EIS for the renewal of a reactor OL; 10 CFR 51.95(c) states that the EIS
prepared at the OL renewal stage will be a supplement to the Generic Environmental Impact
Statement for License Renewal of Nuclear Plants (GEIS), NUREG-1437, Volumes 1 and 2.a)

Upon acceptance of the Exelon application, the NRC began the environmental review process
described in 10 CFR Part 51 by publishing In the Federal Register a notice of intent to prepare
an EIS and conduct scoping. The staff visited the Quad Cities site in March 2003 and held two
public scoping meetings on April 8, 2003, in Moline, Illinois. In preparing this supplemental
environmental Impact statement (SEIS) for Quad Cities Units 1 and 2, the staff reviewed the
Exelon Environmental Report (ER) and compared it to the GEIS; consulted with other agencies;
conducted an independent review of the issues following the guidance set forth in NUREG-
1555, Supplement 1, the Standard Review Plans for Environmental Reviews for Nuclear Power
Plants, Operating Ucense Renewal, and considered the public comments received during the
scoping process. The public comments received during the scoping process that were
considered to be within the scope of the environmental review, and the NRC staff responses,
are provided in Appendix A, Part 1, of this SEIS.

A draft SEIS was published in November 2003. In December 2003, the staff held two public
meetings in Moline, Illinois, to describe the preliminary results of the NRC environmental review,
answer questions, and provide members of the public with information to assist them in
formulating comments on this SEIS. When the public comment period ended, the staff

(a) The GEIS was originally issued in 1996. Addendum 1 to the GEIS was issued in 1999. Hereafter, all
references to the 'GEIS' include the GEIS and its Addendum 1.
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Executive Summary

considered and dispositioned all of the comments received. These comments are addressed in
Appendix A, Part II of this SEIS.

This SEIS includes the NRC staff's analysis that considers and weighs the environmental
effects of the proposed action, the environmental impacts of alternatives to the proposed action,
and mitigation measures for reducing or avoiding adverse effects. It also includes the staff's
recommendation regarding the proposed action.

The Commission has adopted the following statement of purpose and need for license renewal
from the GEIS:

The purpose and need for the proposed action (renewal of an operating license) is to
provide an option that allows for power generation capability beyond the term of a
current nuclear power plant operating license to meet future system generating needs,
as such needs may be determined by State, utility, and, where authorized, Federal
(other than the NRC) decisionmakers.

The evaluation criterion for the staff's environmental review, as defined in 10 CFR 51 .95(c)(4)
and the GEIS, is to determine

... whether or not the adverse environmental impacts of license renewal are so great
that preserving the option of license renewal for energy planning decisionmakers would
be unreasonable.

Both the statement of purpose and need and the evaluation criterion implicitly acknowledge that
there are factors, in addition to license renewal, that will ultimately determine whether an
existing nuclear power plant continues to operate beyond the period of the current OL.

NRC regulations [10 CFR 51.95(c)(2)] contain the following statement regarding the content of
SEISs prepared at the license renewal stage:

The supplemental environmental impact statement for license renewal is not required to
include discussion of need for power or the economic costs and economic benefits of
the proposed action or of alternatives to the proposed action except insofar as such
benefits and costs are either essential for a determination regarding the inclusion of an
alternative in the range of alternatives considered or relevant to mitigation. In addition,
the supplemental environmental impact statement prepared at the license renewal stage
need not discuss other issues not related to the environmental effects of the proposed
action and the alternatives, or any aspect of the storage of spent fuel for the facility
within the scope of the generic determination in § 51.23(a) ["Temporary storage of spent
fuel after cessation of reactor operation-generic determination of no significant
environmental impact" and in accordance with § 51.23(b).
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Executive Summary

The GEIS contains the results of a systematic evaluation of the consequences of renewing an
OL and operating a nuclear power plant for an additional 20 years. It evaluates 92
environmental Issues using the NRC's three-level standard of significance-SMALL,
MODERATE, or LARGE-developed using the Council on Environmental Quality guidelines.
The following definitions of the three significance levels are set forth in footnotes to Table B-i of
10 CFR Part 51, Subpart A, Appendix B:

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

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

LARGE - Environmental effects are clearly noticeable and are sufficient to destabilize
Important attributes of the resource.

For 69 of the 92 issues considered in the GEIS, the analysis in the GEIS led to the following
conclusions:

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

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

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

These 69 issues were identified in the GEIS as Category 1 issues. In the absence of new and
significant information, the staff relied on conclusions as amplified by supporting information in
the GEIS for issues designated as Category 1 in Table B-1 of 10 CFR Part 51, Subpart A,
Appendix B.

Of the 23 Issues that do not meet the criteria set forth above, 21 are classified as Category 2
issues requiring analysis In a plant-specific supplement to the GEIS. The remaining two issues,
environmental justice and chronic effects of electromagnetic fields, were not categorized.
Environmental justice was not evaluated on a generic basis and must be addressed in a plant-
specific supplement to the GEIS. Information on the chronic effects of electromagnetic fields
was not conclusive at the time the GEIS was prepared.
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Executive Summary

This SEIS documents the staff's evaluation of all 92 environmental issues considered in the
GEIS. The staff considered the environmental impacts associated with alternatives to license
renewal and compared the environmental impacts of license renewal and the alternatives. The
alternatives to license renewal that were considered include the no-action alternative (not
renewing the OLs for Quad Cities Units 1 and 2) and alternative methods of power generation.
Based on projections made by the U.S. Department of Energy's Energy Information
Administration, gas- and coal-fired generation appear to be the most likely power-generation
alternatives if the power from Units 1 and 2 is replaced. These alternatives are evaluated in
detail, assuming that the replacement power generation plant is located at either the Quad
Cities site or an unspecified alternate location.

Exelon and the staff have established independent processes for identifying and evaluating the
significance of any new information on the environmental impacts of license renewal. Neither
Exelon nor the staff has identified information that is both new and significant related to
Category 1 issues that would call into question the conclusions in the GEIS. Similarly, neither
Exelon, the scoping process, nor the staff have identified any new issue applicable to Quad
Cities Units 1 and 2 that has a significant environmental impact. Therefore, the staff relies upon
the conclusions of the GEIS for all of the Category 1 issues that are applicable to Quad Cities
Units 1 and 2.

Exelon's license renewal application presents an analysis of the Category 2 issues that are
applicable to Quad Cities Units 1 and 2 plus environmental justice. The staff has reviewed the
Exelon analysis for each issue and has conducted an independent review of each issue. Four
Category 2 issues are not applicable, because they are related to plant design features or site
characteristics not found at Quad Cities. Four Category 2 issues are not discussed in this
SEIS, because they are specifically related to refurbishment. Exelon has stated that its
evaluation of structures and components, as required by 10 CFR 54.21, did not identify any
major plant refurbishment activities or modifications as necessary to support the continued
operation of Quad Cities Units 1 and 2 for the license renewal period. In addition, any
replacement of components or additional inspection activities are within the bounds of normal
plant component replacement, and therefore, are not expected to affect the environment
outside the bounds of plant operations evaluated in the U.S. Atomic Energy Commission's 1972
Final Environmental Statement Related to the Operation of Quad Cities Nuclear Station Units
1&2.

Thirteen Category 2 issues related to operational impacts and postulated accidents during the
renewal term, as well as the remaining two issues, environmental justice and chronic effects of
electromagnetic fields, are discussed in detail in this SEIS. For 12 Category 2 issues and
environmental justice, the staff concludes that the potential environmental effects are of SMALL
significance in the context of the standards set forth in the GEIS. In addition, the staff
determined that appropriate Federal health agencies have not reached a consensus on the
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existence of chronic, adverse effects from electromagnetic fields. Therefore, no further
evaluation of this issue is required. For severe accident mitigation alternatives (SAMAs), the
staff concludes that a reasonable, comprehensive effort was made to identify and evaluate
SAMAs. Based on its review of the SAMAs for Quad Cities Units 1 and 2 and the plant
Improvements already made, the staff concludes that four of the candidate SAMAs are cost-
beneficial and two other SAMAs are potentially cost-beneficial. However, these SAMAs do not
relate to adequately managing the effects of aging during the period of extended operation.
Therefore, they do not need to be implemented as part of license renewal pursuant to
10 CFR Part 54.

For one Issue, the staff's conclusion is that the potential environmental impact of renewal term
operations of Quad Cities Units 1 and 2 is greater than SMALL. The staff concludes that the
impact of the potential for electric shock from induced current along transmission line corridors
is MODERATE on the portion of the north Nelson line where the calculated induced current
exceeds the 5 mA criterion specified in the National Electric Safety Code. Exelon's ER reported
a calculated value of 6 mA.

Mitigation measures were considered for each Category 2 issue. Existing measures to mitigate
the environmental impacts of plant operation were found to be adequate for 12 issues, and no
additional mitigation measures were deemed sufficiently beneficial for these issues to be
warranted. However, for the issue of the potential for electric shock along transmission line
corridors from transmission line induced current, consideration of further mitigation Is
warranted. The NRC staff findings related to this Issue have been provided to the transmission
line owner.

If the Quad Cities OLs are not renewed and the units cease operation on or before the
expiration of their current OLs, the adverse impacts of likely alternatives will not be smaller than
those associated with continued operation of Quad Cities Units 1 and 2. The impacts may, in
fact, be greater In some areas.

The recommendation of the NRC staff is that the Commission determine that the adverse
environmental impacts of license renewal for Quad Cities Units 1 and 2 are not so great that
preserving the option of license renewal for energy-planning decisionmakers would be
unreasonable. This recommendation is based on (1) the analysis and findings in the GEIS;
(2) the ER submitted by Exelon; (3) consultation with other Federal, State, and local agencies;
(4) the staffs own independent review; and (5) the staff's consideration of the public comments.
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Abbreviations/Acronyms

degree
.0 micro
ACi microcurie(s)
pCi/mL microcurie(s) per milliliter
gGy microgray(s)
Am micrometer(s)
MSV microsievert(s)

A/C air conditioner
AC alternating current
ac acres
ACC averted cleanup and decontamination costs
ADAMS Agencywide Documents Access and Management System
AEA Atomic Energy Act of 1954
AEC U.S. Atomic Energy Commission
ALARA as low as reasonably achievable
AQO averted offsite property damage costs
AOE averted occupational exposure costs
AOSC averted onsite costs
APE averted public exposure costs
AQCR air quality control region
ATWS anticipated transients without scram

BMP best management practice(s)
BOD biological oxygen demand
Bq becquerel(s)
Bq/mL becquerel(s) per milliliter
Btu British thermal unit(s)
Btu/ft3  British thermal unit(s) per cubic foot
Btu/kWh British thermal unit(s) per kilowatt hour
BWR boiling water reactor
BWROG boiling water reactor owner's group

C Celsius
CM Clean Air Act
CDF core damage frequency
CEO Council on Environmental Quality
CFR Code of Federal Regulations
cfs cubic feet per second
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Abbreviations/Acronyms

Ci
cm
cm/s
COE
CWAI

DBA
DC

IDDT
DOE

IDMR
DSAR
DSM

curie(s)
centimeter(s)
centimeter(s) per second
cost of enhancement
Clean Water Act of 1972

design-basis accident
direct current
dichloro-diphenyl-trichloroethane
U.S. Department of Energy
discharge monitoring report
draft safety analysis report
demand-side management

EIA
EIS
ELF-EMF
EPA
EPU
EPRI
ER

IESA
ESRI
ESRP

F

FES
FIVE
FPS
FR

I FSAR
ft
ft/s
ft3

ft3/s
ft3/yr
F-V
FWS

9
gal

Energy Information Administration (of DOE)
environmental impact statement
extremely low frequency-electromagnetic field
U.S. Environmental Protection Agency
extended power uprate
Electric Power Research Institute
Environmental Report
Endangered Species Act of 1973
Environmental Systems Research Institute
Environmental Standard Review Plan

Fahrenheit
U.S. Federal Aviation Administration
final environmental statement
fire-induced vulnerability evaluation
fire-protection system
Federal Register
final safety analysis report
foot (feet)
foot (feet) per second
cubic foot (feet)
cubic foot (feet) per second
cubic foot (feet) per year
Fussel-Veseley
U.S. Fish and Wildlife Service

unit measure of ground acceleration
gallon(s)
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Abbreviations/Acronyms

gal/s gallon(s) per second
GEIS Generic Environmental Impact Statement for License Renewal of Nuclear Plants,

NUREG-1 437
GIS geographic information systems
gpd gallon(s) per day
gpm gallon(s) per minute
Gy gray(s)

ha hectare(s)
HCLPF high confidence low probability of failure
HEPA high-efficiency particulate air (filter)
HLW high-level waste
hr hour(s)
Hz Hertz

IA DNR Iowa Department of Natural Resources
IEMA Illinois Emergency Management Agency
IEPA Illinois Environmental Protection Agency
IL DNR Illinois Department of Natural Resources
INEEL Idaho National Engineering and Environmental Laboratory

in. inch(es)
IPA Integrated plant assessment
IPE individual plant examination
IPEEE individual plant examination of external events
IRS Illinois Revised Statutes
ISFSI independent spent fuel storage installation
ISLOCA interfacing systems loss of coolant accident

J joule(s)

km kilometer(s)
km2  square kilometer(s)
kV kilovolt(s)
kW kilowatt(s)
kWh kilowatt hour(s)
kWh/rn2  kilowatt hour(s) per square meter

L liter(s)
Ud liter(s) per day
Umin liter(s) per minute
Us liter(s) per second
lb pound(s)
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Abbreviations/Acronyms

Ib/MWh
LERF
LLC

I LMS
LOCA
LOOP

I LOS
LR

m
m/s
m3

m3/d
m3/s
m3/yr
mA
MAB
MACCS2
Mbq
Mbq/L
mGy
mi

I miF
mL
mm
mph
mrad
mrem
mrem/yr
MSA

I MSIV
mSv
mSv/yr
MT
MT/yr
MTU
MW
MWd/MTU
MW(e)
MWh
MW(t)

pound(s) per megawatt hour
large early release frequency
Limited Liability Corporation
Lawler, Matusky & Skelly Engineers
loss of coolant accident
loss of offsite power
level of service
license renewal

meter(s)
meter(s) per second
cubic meter(s)
cubic meter(s) per day
cubic meter(s) per second
cubic meter(s) per year
milliampere(s)
maximum attainable benefit
MELCOR Accident Consequence Code System 2
megabecquerel(s)
megabecquerel(s) per liter
milligray(s)
mile(s)
square mile(s)
milliliter(s)
millimeter(s)
mile(s) per hour
millirad(s)
millirem(s)
millirem(s) per year
Metropolitan Statistical Area
main steam isolation valve
millisievert(s)
millisievert(s) per year
metric ton(s) (or tonne[s])
metric ton(s) (or tonne[s]) per year
metric ton(s) (or tonne[s])-uranium
megawatt(s)
megawatt-day(s) per metric ton (or tonne) of uranium
megawatt(s) electric
megawatt hour(s)
megawatt(s) thermal
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Abbreviations/Acronyms

NA not applicable
NAS National Academy of Sciences
NEI Nuclear Energy Institute
NEPA National Environmental Policy Act of 1969
NESC National Electric Safety Code
ng nanogram(s)
ng/J nanogram(s) per joule
NHPA National Historic Preservation Act of 1966
NIEHS National Institute of Environmental Health Sciences
NMFS National Marine Fisheries Service
NO. nitrogen oxide(s)
NPDES National Pollutant Discharge Elimination System
NRC U.S. Nuclear Regulatory Commission
NREL National Renewable Energy Laboratory
NWFR National Wildlife and Fish Refuge
NWPPC Northwest Power Planning Council

ODCM Offsite Dose Calculation Manual
OL operating license

PBq petabecquerel(s)
PCB polychlorinated biphenyl
pCi picocurie(s)
pCVL picocurie(s) per liter
PDS plant damage state
PLEX plant life extention
PM10  particulate matter, 10 micrometers or less in diameter
PRA probabilistic risk assessment
PSD prevention of significant deterioration
PV photovoltaic

RAI request for additional information
rem special unit of dose equivalent, equal to 0.01 sievert
REMP radiological environmental monitoring program
RFP reactor feed pump
RHR residual heat removal
RM river mile(s)
ROW right of way
RPC replacement power costs
RRW risk reduction worth
RWPB radioactive-waste-processing building
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Abbreviations/Acronyms

s second(s)
SAMA severe accident mitigation alternative
SAR safety analysis report
SBO station blackout
SEIS supplemental environmental impact statement
SER safety evaluation report
SHPO State Historic Preservation Office
SIP state implementation plan
SIRWT safety injection refueling water storage tank
SO2  sulfur dioxide
Sox sulfur oxide(s)
SSC structures, systems, and components
Sv sievert(s), special unit of dose equivalent

TBq terabecquerel(s)
TEDE total effective dose equivalent
TLD thermoluminescent dosimeter

UFSAR updated final safety analysis report
UMRCC Upper Mississippi River Conservation Committee
U.S. United States
USACE U.S. Army Corps of Engineers
USBC U.S. Bureau of the Census
USC United States Code
USDA U.S. Department of Agriculture
USDI U.S. Department of Interior
USGS U.S. Geological Survey

V volt(s)
VOC volatile organic compound

yr year(s)
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1.0 Introduction

Under the U.S. Nuclear Regulatory Commission's (NRC's) environmental protection regulations
in Title 10 of the Code of Federal Regulations (CFR) Part 51, which implement the National
Environmental Policy Act of 1969 (NEPA), renewal of a nuclear power plant operating license
(OL) requires the preparation of an environmental impact statement (EIS). In preparing the
EIS, the NRC staff is required first to issue the statement in draft form for public comment and
then issue a final statement after considering public comments on the draft. To support the
preparation of the EIS, the staff has prepared a Generic Environmental Impact Statement for
License Renewal of Nuclear Plants (GEIS), NUREG-1 437, Volumes 1 and 2 (NRC 1996;
1999).(a) The GEIS is intended to (1) provide an understanding of the types and severity of
environmental impacts that may occur as a result of license renewal of nuclear power plants
under 10 CFR Part 54, (2) Identify and assess the impacts expected to be generic to license
renewal, and (3) support 10 CFR Part 51 to define the number and scope of Issues that need to
be addressed by the applicants In plant-by-plant renewal proceedings. Use of the GEIS guides
the preparation of complete plant-specific information in support of the OL renewal process.

Exelon Generation Company, LLC (Exelon) operates Quad Cities Units 1 and 2 in Illinois under
OLs DPR-29 and DPR-30, which were issued by the NRC. These OLs will both expire on
December 14, 2012. On January 3,2003, Exelon submitted an application to the NRC for
renewal of the Quad Cities Units 1 and 2 OLs for an additional 20 years under the procedures
in 10 CFR Part 54 (Exelon 2003a). Exelon is a licensee for the purposes of its current OLs and
an applicant for the renewal of the OLs. Pursuant to 10 CFR 54.23 and 51.53(c), Exelon
submitted an Environmental Report (ER) in which Exelon analyzed the environmental impacts
associated with the proposed license renewal action, considered alternatives to the proposed
action, and evaluated mitigation measures for reducing adverse environmental effects (Exelon
2003b).

This report is the plant-specific supplement to the GEIS (the supplemental EIS'[SEISJ) for the
Exelon license renewal application. This SEIS is a supplement to the GEIS because it relies, in
part, on the findings of the GEIS. The staff will also prepare a separate safety evaluation report
in accordance with 10 CFR Part 54.

(a) The GEIS was originally Issued in 1996. Addendum 1 to the GEIS was issued in 1999. Hereafter,
all references to the OGEIS" Include the GEIS and its Addendum 1.
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Introduction

1.1 Report Contents

The following sections of this introduction (1) describe the background for the preparation of
this SEIS, including the development of the GEIS and the process used by the staff to assess
the environmental impacts associated with license renewal; (2) describe the proposed Federal
action to renew the Quad Cities Units 1 and 2 OLs; (3) discuss the purpose and need for the
proposed action; and (4) present the status of Exelon's compliance with environmental quality
standards and requirements that have been imposed by Federal, State, regional, and local
agencies that are responsible for environmental protection.

The ensuing chapters of this SEIS closely parallel the contents and organization of the GEIS.
Chapter 2 describes the site, power plant, and interactions of the plant with the environment.
Chapters 3 and 4, respectively, discuss the potential environmental impacts of plant
refurbishment and plant operation during the renewal term. Chapter 5 contains an evaluation of
potential environmental impacts of plant accidents and includes a consideration of severe
accident mitigation alternatives (SAMAs). Chapter 6 discusses the uranium fuel cycle and
solid- waste management. Chapter 7 discusses decommissioning, and Chapter 8 discusses
alternatives to license renewal. Finally, Chapter 9 summarizes the findings of the preceding
chapters and draws conclusions about the adverse impacts that cannot be avoided; the
relationship between short-term uses of the human environment and the maintenance and
enhancement of long-term productivity; and the irreversible or irretrievable commitment of
resources. Chapter 9 also presents the staff's recommendation with respect to the proposed
license renewal action.

Additional information is included in appendices. Appendix A contains public comments
received on the environmental review for license renewal and staff responses. Appendices B
through G, respectively, list the following:

* the preparers of the supplement

* the chronology of the NRC correspondence regarding this SEIS

* the organizations contacted during the development of this SEIS

* Exelon's permit compliance status (Table E-1) and copies of consultation
correspondence prepared and sent during the evaluation process

* GEIS environmental issues that are not applicable to Quad Cities Units 1 and 2

* severe accident mitigation alternatives.
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1.2 Background

Use of the GEIS, which examines the possible environmental impacts that could occur as a
result of renewing individual nuclear power plant OLs under 10 CFR Part 54, and the
established license renewal evaluation process support the thorough evaluation of the impacts
of the renewal of OLs.

1.2.1 Generic Environmental Impact Statement

The NRC initiated a generic assessment of the environmental impacts associated with the
license renewal term to improve the efficiency of the license renewal process by documenting
the assessment results and codifying the results in the Commission's regulations. This
assessment is provided In the GEIS, which serves as the principal reference for all nuclear
power plant license renewal ElSs.

The GEIS documents the results of the systematic approach taken to evaluate the
environmental consequences of renewing the licenses of individual nuclear power plants and
operating them for an additional 20 years. For each potential environmental issue, the GElS
(1) describes the activity that affects the environment, (2) identifies the population or resource
that is affected, (3) assesses the nature and magnitude of the impact on the affected population
or resource, (4) characterizes the significance of the effect for both beneficial and adverse
effects, (5) determines whether the results of the analysis apply to all plants, and (6) considers
whether additional mitigation measures would be warranted for impacts that would have the
same significance level for all plants.

The NRC's standard of significance was established using the Council on Environmental
Quality (CEO) terminology for usignificantly3 (40 CFR 1508.27, which requires consideration of
both context" and "intensity"). Using the CEO terminology, the NRC established three
significance levels-SMALL, MODERATE, or LARGE. The definitions of the three significance
levels are set forth in the footnotes to Table B-1 of 10 CFR Part 51, Subpart A, Appendix B, 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 - Environmental effects are sufficient to alter noticeably, but not to destabilize,
important attributes of the resource.

LARGE - Environmental effects are clearly noticeable and are sufficient to destabilize
important attributes of the resource.
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The GEIS assigns a significance level to each environmental issue, assuming that ongoing
mitigation measures would continue.

The GEIS includes a determination of whether the analysis of the environmental issue could be
applied to all plants and whether additional mitigation measures would be warranted. Issues
are then assigned a Category 1 or a Category 2 designation. As set forth in the GEIS,
Category 1 issues are those that meet all of the following criteria:

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

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

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

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

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

In the GEIS, the staff assessed 92 environmental issues and determined that 69 qualified as
Category 1 issues, 21 qualified as Category 2 issues, and 2 issues were not categorized. The
latter 2 issues, environmental justice and chronic effects of electromagnetic fields, are to be
addressed in a plant-specific analysis. Of the 92 issues, 11 are related only to refurbishment,
6 are related only to decommissioning, 67 apply only to operation during the renewal term, and
8 apply to both refurbishment and operation during the renewal term. A summary of the
findings for all 92 issues in the GEIS is codified in Table B-1 of 10 CFR Part 51, Subpart A,
Appendix B.

1.2.2 License Renewal Evaluation Process

An applicant seeking to renew its OLs is required to submit an ER as part of its application
(10 CFR 54.23). The license renewal evaluation process involves a careful review of the
applicant's ER and assurance that all new and potentially significant information not already
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addressed in or available during the GEIS evaluation is identified, reviewed, and assessed to
verify the environmental impacts of the proposed license renewal.

In accordance with 10 CFR 51.53(c)(2) and (3), the ER submitted by the applicant must

provide an analysis of the Category 2 issues in Table B-1 of 10 CFR Part 51, Subpart A,
Appendix B in accordance with 10 CFR 51.53(c)(3)(ii)

* discuss actions to mitigate any adverse Impacts associated with the proposed action
and environmental impacts of alternatives to the proposed action.

In accordance-with 10 CFR 51.53(c)(2), the ER does not need to

* consider the economic benefits and costs of the proposed action and alternatives to the
proposed action except Insofar as such benefits and costs are either (1) essential for
making a determination regarding the inclusion of an alternative in the range of
alternatives considered or (2) relevant to mitigation

* consider the need for power and other Issues not related to the environmental effects of
the proposed action and the alternatives

* discuss any aspect of the storage of spent fuel within the scope of the generic
determination in 10 CFR 51.23(a) in accordance with 10 CFR 51.23(b)

* contain an analysis of any Category 1 issue unless there is significant new information
on a specific Issue-this is pursuant to 10 CFR 51 .23(c)(3)(iii) and (iv).

New and significant Information is (1) information that identifies a significant environmental
issue not covered in the GEIS and codified In Table B-1 of 10 CFR Part 51, Subpart A,
Appendix B, or (2) information that was not considered in the analyses summarized in the GEIS
and that leads to an impact finding that is different from the finding presented in the GEIS and
codified in 10 CFR Part 51.

In preparing to submit its application to renew the Quad Cities Units 1 and 2 OLs, Exelon
developed a process to ensure that information not addressed in or available during the GEIS
evaluation regarding the environmental impacts of license renewal for Quad Cities Units 1 and
2 would be properly reviewed before submitting the ER and to ensure that such new and
potentially significant information related to the renewal of the licenses would be identified,
reviewed, and assessed during the period of the NRC review. Exelon reviewed the Category 1
issues that appear in Table B-1 of 10 CFR Part 51, Subpart A, Appendix B, to verify that the
conclusions of the GEIS remained valid with respect to Quad Cities Units 1 and 2. This review
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was performed by personnel from Exelon and its support organization who were familiar with
NEPA issues and the scientific disciplines involved in the preparation of a license renewal ER.

The NRC staff also has a process for identifying new and significant information. That process
is described in detail in Standard Review Plans for Environmental Reviews for Nuclear Power
Plants, Supplement 1: Operating License Renewal (ESRP), NUREG-1 555, Supplement 1
(NRC 2000). The search for new information includes (1) review of an applicant's ER and the
process for discovering and evaluating the significance of new information; (2) review of
records of public comments; (3) review of environmental quality standards and regulations;
(4) coordination with Federal, State, and local environmental protection and resource agencies;
and (5) review of the technical literature. New information discovered by the staff is evaluated
for significance using the criteria set forth in the GEIS. For Category 1 issues where new and
significant information is identified, reconsideration of the conclusions for those issues is limited
in scope to the assessment of the relevant new and significant information; the scope of the
assessment does not include other facets of the issue that are not affected by the new
information.

Chapters 3 through 7 discuss the environmental issues considered in the GEIS that are
applicable to Quad Cities Units 1 and 2. At the beginning of the discussion of each set of
issues, there is a table that identifies the issues to be addressed and lists the sections in the
GEIS where the issue is discussed. Category 1 and Category 2 issues are listed in separate
tables. For Category 1 issues for which there is no new and significant information, the table is
followed by a set of short paragraphs that state the GEIS conclusion codified in Table B-1 of
10 CFR Part 51, Subpart A, Appendix B, followed by the staff's analysis and conclusion. For
Category 2 issues, in addition to the list of GEIS sections where the issue is discussed, the
tables list the subparagraph of 10 CFR 51.53(c)(3)(ii) that describes the analysis required and
the SEIS sections where the analysis is presented. The SEIS sections that discuss the
Category 2 issues are presented immediately following the table.

The NRC prepares an independent analysis of the environmental impacts of license renewal
and compares these impacts with the environmental impacts of altematives. The evaluation of
the Exelon license renewal application began with publication of a notice of acceptance in the
Federal Register (68 FR 10273 [NRC 2003a]) on March 4, 2003. The staff published a notice
of intent to prepare an EIS and conduct scoping (68 FR 12385 [NRC 2003b]) on March 14,
2003. Two public scoping meetings were held on April 8, 2003, in Moline, Illinois. Comments
received during the scoping period were summarized in the Environmental Impact Statement
Scoping Process: Summary Report - Quad Cities Units 1 and 2, Illinois (NRC 2003c) dated
June 16, 2003. Comments applicable to this environmental review are presented in Part 1 of
Appendix A.
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The staff followed the review guidance contained in the ESRP. The staff and its contractors
retained to assist the staff visited the Quad Cities site on March 12, 2003, to gather information
and to become familiar with the site and its environs. The staff also reviewed the comments
received during scoping and consulted with Federal, State, regional, and local agencies. A list
of the organizations consulted is provided in Appendix D. Other documents related to Quad
Cities were reviewed and are referenced in this report.

On November 13,2003, The NRC published the Notice of Availability of the draft SEIS In 68 FR
64372 (NRC 2003d). A 75-day comment period began on the date of the publication of the
U.S. Environmental Protection Agency Notice of Filing of the draft SEIS to allow members of
the public to comment on the preliminary results of the NRC staff's review. During this
comment period, two public meetings were held in Moline, Illinois, on December 16,2003.
During these meetings, the staff described the preliminary results of the NRC environmental
review and answered questions to provide members of the public with information to assist
them in formulating their comments. The comment period for the Quad Cities draft SEIS ended
on January 27, 2004. Comments made during the 75-day comment period, Including those
made at the two public meetings, are presented in Part II of Appendix A of this SEIS. The NRC
responses to those comments are also provided.

This SEIS presents the staff's analysis that considers and weighs the environmental effects of
the proposed renewal of the Quad Cities OLs, the environmental Impacts of alternatives to
license renewal, and mitigation measures available for avoiding adverse environmental effects.
Chapter 9, Summary and Conclusions," provides the NRC staff's recommendation to the
Commission on whether or not the adverse environmental impacts of license renewal are so
great that preserving the option of license renewal for energy-planning decisionmakers would
be unreasonable.

1.3 The Proposed Federal Action

The proposed Federal action is renewal of the OLs for Quad Cities Units 1 and 2. The Quad
Cities nuclear plant is located on the bank of the Mississippi River in Rock Island County,
Illinois. The Quad Cities (Moline/East Moline, Rock Island, Davenport, and Bettendorf) are the
largest cities within 80 km (50 mi) of Quad Cities Units 1 and 2.

The current OLs for Unit 1 and Unit 2 expire on December 14, 2012. By letter dated January 3,
2003, Exelon submitted an application to the NRC (Exelon 2003a) to renew these OLs for an
additional 20 years of operation (i.e., until December 14, 2032).

The plant has two boiling water reactors designed by General Electric Company. Each reactor
has a design rating for a net electrical-power output of 930 megawatts electric [MW(e)]. Once-
through cooling water from the Mississippi River is used to remove heat from the main (turbine)
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condensers via the circulating-water system and from other auxiliary equipment via the service
water system. Quad Cities produces enough electricity to supply the needs of 350,000
industrial users, commercial establishments, and residences.

1.4 The Purpose and Need for the Proposed Action

Although a licensee must have a renewed license to operate a reactor beyond the term of the
existing OL, the possession of that license is just one of a number of conditions that must be
met for the licensee to continue plant operation during the term of the renewed license. Once
an OL is renewed, State regulatory agencies and the owners of the plant will ultimately decide
whether the plant will continue to operate based on factors such as the need for power or other
matters within the state's jurisdiction or the purview of the owners.

Thus, for license renewal reviews, the NRC has adopted the following definition of purpose and
need from GEIS Section 1.3 (NRC 1996).

The purpose and need for the proposed action (renewal of an operating license) is to
provide an option that allows for power generation capability beyond the term of a
current nuclear power plant operating license to meet future system generating needs,
as such needs may be determined by State, utility, and where authorized, Federal (other
than the NRC) decisionmakers.

This definition of purpose and need reflects the Commission's recognition that, unless there are
findings in the safety review required by the Atomic Energy Act of 1954 (AEA 1954) or findings
in the NEPA environmental analysis that would lead the NRC to reject a license renewal
application, the NRC does not have a role in the energy-planning decisions of State regulators
and utility officials as to whether a particular nuclear power plant should continue to operate.
From the perspective of the licensee and the State regulatory authority, the purpose of
renewing an OL is to maintain the availability of the nuclear plant to meet system energy
requirements beyond the current term of the plant's license.

1.5 Compliance and Consultations

Exelon is required to hold certain Federal, State, and local environmental permits, as well as
meet relevant Federal and State statutory requirements. In the Quad Cities ER (Exelon 2003b),
Exelon provided a list of the authorizations from Federal, State, and local authorities for current
operations, as well as environmental approvals and consultations associated with renewal of
the Quad Cities OLs. Authorizations and consultations most relevant to the proposed OL
renewal actions are included in Appendix E.
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The staff reviewed the list and consulted with the appropriate Federal, State, and local agencies
to identify any compliance or permit issues or environmental issues of concern to the reviewing
agencies. These agencies did not identify any new and significant environmental issues. The
ER (Exelon 2003b) states that Exelon is in compliance with applicable environmental standards
and requirements for Quad Cities Units 1 and 2. The staff has not Identified any environmental
issues that are both new and significant.
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2.0 Description of the Nuclear Power Plant and Site
and Plant Interaction with the Environment

Exelon Generation Company's (Exelon's) Quad Cities Plant is located on the shore of the
Mississippi River near East Moline, Illinois. The plant's two units, Unit 1 and Unit 2, are
operating nuclear reactors and are the subject of this action. Each nuclear reactor is a boiling
water reactor (BWR) which produces steam that turns turbines to generate electricity. In
addition to the nuclear units, the site features intake and discharge canals, auxiliary buildings,
switchyards, and a spent fuel pool. The plant and its environs are described in Section 2.1, and
the plant's interaction with the environment is presented in Section 2.2.

2.1 Plant and Site Description and Proposed Plant
Operation During the Renewal Term

Quad Cities Units 1 and 2 are located on 331 ha (817 ac) of Exelon-owned land In Rock Island
County, Illinois. Quad Cities is 32 km (20 mi) northeast of the Quad Cities Metropolitan Area of
Davenport and Bettendorf, Iowa, and Rock Island, Moline and East Moline, Illinois (Exelon
2003a). The site is on the east bank of Pool 14 of the Mississippi River, between Lock and
Dams 13 and 14 and approximately 810 km (506 mi) upstream from Its confluence with the
Ohio River. The west bank of the Mississippi River, visible from the plant site, is in Iowa.
Figures 2-1 and 2-2 show the site location and features within 80 km (50 mi) and 10 km (6 mi),
respectively. There are four counties within the 10 km (6 mi) radius of the site: Rock Island
and Whiteside counties in Illinois and Scott and Clinton counties in Iowa. In addition to the two
nuclear reactors and associated structures, the site includes a retired spray canal now used as
a facility to raise game fish for release into the Mississippi River (Exelon 2003a).

The region surrounding the Quad Cities site was identified by the applicant as being in
sparseness Category 4 and proximity Category 2 (Exelon 2003a), using the guidance in the
Generic Environmental Impact Statement for Ucense Renewal of Nuclear Plants (GEIS),
NUREG-1437, Volumes 1 and 2 (NRC 1996; 1999).(a)

(a) The GEIS was originally issued In 1996. Addendum 1 to the GEIS was issued in 1999. Hereafter,
all references to the GEIS include the uGEIS" and its Addendum 1.
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Figure 2-1. Location of Quad Cities, 80-km (50-mi) Region
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Figure 2-2. Location of Quad Cities, 10-km (6-mi) Region
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2.1.1 External Appearance and Setting

The area surrounding the Quad Cities site is rural farmland and woods with an industrial park
located 1.6 km (1 mi) north of the station, and the Cordova Energy Center, a gas-fired power
plant approximately 1.6 km (1 mi) southeast of the station. The site is flat with a grade level of
approximately 2.7 m (9 ft) above maximum flood stage. The Upper Mississippi River National
Wildlife and Fish Refuge (NWFR), across the Mississippi River from the Quad Cities site,
provides habitat for numerous plant and animal species in wood and wetland areas (Exelon
2003a). The Mississippi River is a source of municipal water and is used for commercial and
sport fishing as well as recreational boating.

The major structures include the two reactors, the associated turbine buildings, and ancillary
buildings, which are sheathed with metal panels colored in subdued tones, a 94.5-m
(310-ft) main stack, and intake and discharge canals. Figure 2-3 identifies the main structures
and the station layout. Most of the view of the station is obstructed by evergreen forest, with
only the stack and transmission lines being visible from the highway (AEC 1972). The plant
structures are clearly visible from the Mississippi River.

2.1.2 Reactor Systems

Quad Cities is a two-unit nuclear-powered steam electric plant. Each unit is a General Electric
BWR that produces 2957 megawatts thermal (MW[t])(a) with a design net electrical capacity of
930 megawatts electric (MW[e]) per unit. The nuclear fuel is low-enriched uranium dioxide with
enrichments below 5 percent by weight uranium-235 and fuel burnup levels less than
60,000 megawatt days per metric ton uranium (MWd/MTU). Unit 1 began commercial
operation on February 18,1973; and Unit 2 began operation on March 10, 1973 (Exelon
2003a). Refueling of the reactors is performed on a 24-month schedule with approximately
33 to 40 percent of the fuel replaced during each refueling outage. At this time, all spent fuel is
placed in storage in the spent fuel pool. Exelon plans to build an independent spent fuel
storage installation (ISFSI) for storage of spent fuel in dry storage casks. Exelon plans to begin
use of the ISFSI in 2005.

Each unit has a primary containment consisting of a drywell, a steel structure that encloses the
reactor vessel and related piping, a pressure suppression chamber containing water, and a vent
system that connects the drywell to the suppression chamber. The primary containments are
designed to limit the release of fission products during a loss-of-coolant accident and contain
the reactor vessels, recirculating system and other key components. The reactor building is

(a) In December 2000, Exelon submitted an application for an increase of the rated core thermal power
for Quad Cities of 17.8 percent, for an uprated power level from 2511 to 2957 MW(t) (ComEd 2000).
The power uprates for both units have been completed.
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Plant and the Environment

shared by both units and contains the primary containments, reactor auxiliary systems, spent
fuel storage, and a new fuel storage vault (Exelon 2003c). The concrete reactor building is
maintained under a slight negative pressure and provides secondary containment and
shielding. The release of the building atmosphere during an accident would be monitored and
filtered (Exelon 2003a).

The turbine building is shared by Units 1 and 2 and contains the turbine-generators, exciters,
condensers, feedwater and condensate pumps, condenser circulating water systems, and
electrical switchgear. The radioactive waste building is a concrete structure located adjacent to
the west side of the turbine building. This building is also shared by both units and contains the
control, processing, packaging, and storage facilities necessary to process the solid and liquid
waste (Exelon 2003c).

2.1.3 Cooling- and Auxiliary-Water Systems

The Mississippi River is the source for cooling and most auxiliary water systems for Quad Cities
Units 1 and 2. The plant utilizes a once-through condenser cooling system drawing water from
a canal intake structure located along the east side of the river and discharging through
submerged piping into the main river channel (Figure 2-4). The total flow of Mississippi River
water through Quad Cities Units 1 and 2 for condenser circulating water and service water is
approximately 61,000 Us (970,000 gpm). The temperature increase at the edge of the
discharge mixing zone is required to be less than 2.80C (50 F) above ambient (IEPA 2000b).

Condenser cooling water is withdrawn from the Mississippi River through a canal that is
perpendicular to the river flow. The 72 m (235 ft) long canal is 55 m (180 ft) wide, and 3.6 m
(12 f) deep where it meets the river. Intake velocity at the mouth of the canal is approximately
0.3 m/s (1 ft/s). A floating boom, extending to a depth of 84 cm (33 in.), traverses the mouth of
the canal to deflect floating material. At the other end of the canal, a trash rack consisting of a
series of vertical metal bars spaced 6.3 cm (2.5 in.) apart screens large pieces of debris from
the intake. Prior to the circulating water pumps, water flows through 12 sets of traveling
screens that have a 1-cm (0.38-in.) mesh, to prevent debris and aquatic organisms from being
entrained into the cooling system.

Quad Cities utilizes a two-pipe diffuser system to return cooling water to the river. The two
pipes are 4.9 m (16 ft) in diameter and lie on the bottom of the river across the main river flow
(Figure 2-4). The combined cooling and service water, with an increase of as much as 15.60C
(280F) above intake temperature, is discharged into the deepest part of the river through
regularly spaced jet nozzles in the pipes. When both units are operating at full power,
approximately 61,000 Us (970,000 gpm) of cooling water are discharged to the river.
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The service water system provides strained water from the Mississippi River for cooling several
closed-cycle cooling water systems, the recirculation motor-generator set oil coolers, the
generator stator coolers, the turbine oil coolers, the generator hydrogen coolers, and other
systems. It also is used to wash the circulating water traveling screens and for the fire
protection system. The flow rate is variable, and maximum capacity is 4400 Us (69,000 gpm).
The service water pumps draw from the same intake system as the circulating water system.
The system discharges to the plant discharge flume that leads to the diffusers.

The Quad Cities plant has used open-cycle cooling (Figure 2-4) since 1983. Between 1974 and
1983, the plant used a three-mile cooling canal with spray coolers and operated in either a
closed-cycle mode or partial open-cycle mode. Since the conversion to open-cycle cooling, the
canal has been converted to a fish-rearing facility. Walleye and hybrid striped bass fingerlings
are reared for release into Pool 14 of the Mississippi River.

Groundwater from five wells is used for domestic water consumption, for raising fish In the
former spray canals, and for other industrial purposes that do not include condenser cooling.
Groundwater use has averaged 45 Us (717 gpm) over the last 10 years. In the winter of 1997,
groundwater was used to heat the water in the fish-rearing facility while the plant was shut
down. Without this period of high use, the 10-year average yield for the site is approximately
31.9 Us (505 gpm).(a)

2.1.4 Radioactive-Waste Management Systems and Effluent-Control Systems

Quad Cities uses liquid, gaseous, and solid radioactive waste management systems to collect
and process the liquid, gaseous, and solid wastes that are the by-products of operations, before
they are released to the environment. The waste disposal systems for Quad Cities meet the
design objectives of 10 CFR Part 50, Appendix I (Numerical Guides for Design Objectives and
Limiting Conditions for Operation to Meet the Criterion 'As Low as Reasonably Achievable' for
Radioactive Material in Light-Water-Cooled Nuclear Power Reactor Effluents).

Radioactive material in the reactor coolant is the source of gaseous, liquid, and solid radioactive
wastes in light water reactors. Radioactive fission products build up within the fuel as a
consequence of the fission process. These fission products are primarily contained in the
sealed fuel rods, but small quantities escape from the fuel rods and contaminate the reactor
coolant. Neutron activation of the primary coolant system is also responsible for coolant
contamination.

(a) Personal communication with Mark Stuhlman, Exelon Generation Company, October 3, 2003.
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Figure 2-4. Quad Cities Site Cooling System

Nonfuel solid wastes result from treating and separating radionuclides from gases and liquids,
and from removing contaminated material from various reactor areas. Solid wastes also consist
of reactor components, equipment, and tools removed from service, as well as contaminated
protective clothing, paper, rags, and other trash generated from plant-design modifications,
operations, and routine maintenance activities. Solid wastes are shipped to a waste processor
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for volume reduction before disposal at a licensed burial site. Spent resins and filters are
stored or packaged for shipment to a licensed offsite processing or disposal facility.

Fuel rods that have exhausted a certain percentage of their fuel and that have been removed
from the reactor core for disposal are called spent fuel. The reactor core is refueled
approximately every 24 months. Currently, all spent fuel Is stored in the spent-fuel pool located
in the reactor building. Exelon also plans to build an ISFSI for storage of spent fuel in dry
storage casks. Exelon plans to begin use of the ISFSI in 2005.

The Offsite Dose Calculation Manual (ODCM) for Quad Cities (Exelon 2002a) is subject to NRC
inspection and describes the methods and parameters used for calculating offsite doses
resulting from radioactive gaseous and liquid effluents. It is also used for calculating gaseous
and liquid effluent monitoring alarm/trip setpoints for release of effluents from Quad Cities Units
1 and 2. Operational limits for releasing liquid and gaseous effluents are specified to ensure
compliance with NRC regulations.

In December 2000, Exelon submitted a request for a license amendment for a power uprate at
Quad Cities from 2511 to 2957 MW(t) (ComEd 2000). In December, 2001, the NRC granted
Exelon a license amendment allowing an increase in power level to 2957 MW(t) for both units at
Quad Cities (NRC 2001 b). This power uprate was implemented at both units by the end of
2002. However, because of steam dryer cracking, the Quad Cities units did not operate at the
uprated power level for much of calendar year 2003. Therefore, no data are available to assess
radiological effluents for full uprate operation at Quad Cities. In December, 2001, the NRC
issued an environmental assessment of the power uprate (NRC 2001 a). In this assessment,
the NRC estimated that the power uprate could potentially increase both gaseous and liquid
radiological effluent releases by approximately 18 percent. Even If the increase in radiological
effluents is as much as 18 percent because of the power uprate, Quad Cities will still meet all
NRC limits for the amounts of radiological effluents that may be released. Therefore, the staff
finds that the power uprate does not represent new or significant information which would cause
it to revisit the GEIS' Category I determinations applicable to Quad Cities. In its finding, the
staff relies on the GEIS' generic determinations regarding the environmental impacts of
operation by the current fleet of reactors.

2.1.4.1 LiquId-Waste Processing Systems and Effluent Controls

The Quad Cities liquid radioactive waste system is designed to collect, treat, store, and dispose
of radioactive liquid wastes. Radioactive liquid wastes are collected in sumps and drain tanks
at various locations and then transferred to appropriate tanks in the radwaste building for
processing, storage, and release. Liquid wastes that have been demineralized and purified and
meet the criteria for reuse are recycled back into the contaminated condensate storage tank.
Wastes that have come in contact with organics or other impurities that do not meet the recycle
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requirements are reprocessed or discharged. Liquid wastes meeting the requirements to be
discharged are discharged from the plant to the Mississippi River with dilution from the south
diffuser or discharge flume weir.

The liquid waste disposal system segregates lower-activity wastes from higher-activity wastes
and is divided into four subsystems: 1) floor drains, 2) waste collector, 3) chemical waste, and
4) laundry drain. The liquid wastes from the floor drains are processed through a filter and a
demineralizer and routed to the floor drain sample tanks. These wastes are usually outside the
criteria for reuse and are returned to the radwaste system for reprocessing or discharged to the
river. Wastes that can be reused are returned to the condensate storage station. The wastes
collected in the waste collector tank are high-purity wastes with variable radioactive
concentrations. These wastes are processed through a filter and one or more demineralizers,
then sent to waste sample tanks. If the wastes do not meet reuse criteria, they are returned for
reprocessing or discharged to the river. Wastes in the chemical waste system are from
laboratory drains, leakage from reactor water cleanup and fuel pool demineralizer drain valves,
and decontamination operations. These wastes may be transferred to the floor or equipment
drain system or to the chemical waste sample tank. Laundry wastes are filtered and sent to the
laundry sample tank for sampling and further filtering, if required, and then discharged to the
river.

Liquid wastes are collected in the river discharge tank in batches and released to the river after
sampling and analysis through a monitored radioactive liquid waste line, which is alarmed. The
discharge from the tanks is combined with station condenser circulating water and directed to
the south diffuser line or discharge flume weir. The radioactive waste discharges to the river
are monitored and recorded; the monitoring system provides an alarm to operators if expected
radiation levels are exceeded. Prior to release, the liquid wastes are kept in holdup tanks for
radioactive decay from one hour to one week.

The radwaste system uses four deep-bed demineralizers. Radwaste filter sludges are collected
in the waste sludge tank or in the condensate phase-separators. Spent resins from the waste
demineralizer are collected in the waste-spent resin tank.

The power uprate to 2957 MW(t) could increase the activity in the liquid waste discharged by
18 percent due to an increase in the flow rate through the condensate demineralizers and
increases in the production of fission products and activated corrosion products. Even with
these increases, releases will still be within the regulatory limits of 10 CFR Part 50, Appendix I
(ComEd 2000).

During 2001, there were 17 batch releases (Exelon 2002c) with a total volume of 5.8 x 106 L
(Exelon 2002a) prior to mixing with the station condenser circulating water. In this liquid waste,
there was a total fission and activation product activity of 1.04 x 109 Bq (0.028 Ci) and a total
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tritium activity of 7.2 x 1011 Bq (19A Ci). These volumes and activities are typical of the annual
liquid releases for Quad Cities. The actual liquid waste generated is reported in the Quad Cities
Nuclear Power Station's Radioactive Effluent Report for January through December2001
(Exelon 2002c). See Section 2.2.7 for a discussion of the theoretical doses to the maximally
exposed individual as a result of these releases.

Exelon does not anticipate any increase in liquid waste releases on an annual average basis
during the renewal period once the increase in releases due to the power uprate has taken
effect.

2.1.A.2 Gaseous-Waste Processing Systems and Effluent Controls

The gaseous waste management systems at Quad Cities are designed to filter, monitor, and
record the process off-gases before release through the 94.5-m (31 0-ft) chimney during normal
and abnormal plant operation. There is also a system to monitor and record the amount of
radioactive material In the air released from the reactor building through the reactor building
vent stack (Exelon 2003c). The major source of gaseous effluents from Quad Cities operations
are the condenser air ejector effluent and the steam-packing exhaust system effluent which
include small quantities of activation gases and noble gases. The gaseous waste system is
designed to effectively control and process off-gases and prevent releases over the limits
specified In 10 CFR Part 50. The system minimizes releases of radioactive particles to the
atmosphere, allowing short-term decay, and minimizes the hazard of explosion of hydrogen and
oxygen gas in the off-gas system.

Three systems are used to process gaseous waste: (1) the off-gas system, (2) the turbine-
gland seal system, and (3) the mechanical vacuum pump system. The off-gas system collects,
contains, and processes the radioactive gases that come from the steam condenser and are
exhausted by the steam jet ejectors. The steam is condensed and returned as condensate and
the noncondensible gases are sent to a holdup pipe and then processed and sent through the
high-efficiency particulate air (HEPA) filters and released through the chimney. The mechanical
vacuum pump system establishes and maintains the main condenser vacuum when steam is
not available. The vacuum pump effluent is discharged to the chimney (Exelon 2003c).
Releases of gaseous effluents are from two release points: the 94.5-im (31 O-ft) chimney and
the reactor building ventilation stack. Natural dispersion of gases occurs by discharge from the
chimney due to the combination of height and exit velocity of the effluent and the buoyancy of
the exit gases. Releases from the chimney Include radioactive gases from the off-gas system,
the turbine gland-seal systems, and the standby gaseous treatment system. Exhaust from the
reactor building ventilation systems and the drywell ventilation and purge systems for both units
are discharged from the reactor building ventilation stack (Exelon 2003c).
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The gaseous effluents released from the chimney and the reactor building stack are sampled
on a continuous basis. In addition, there are provisions for sampling gaseous effluents
manually at process points, such as at the steam jet air ejector or at the exit of the recombiner.
The limits for release of gaseous effluents from Quad Cities are given in the ODCM. The power
uprate is expected to increase the activity in gaseous effluents by approximately 18 percent.
Even with this increase, releases will still be within the regulatory limits of 10 CFR Part 50,
Appendix I (ComEd 2000).

During 2001, a total of 8.9 x 1012 Bq (240 Ci) of noble gases was released to the atmosphere.
A total of 3 x 108 Bq (8.1 x 103 Ci) of iodine 131, 3.3 x 1012 Bq (89.5 Ci) of tritium, and
7.9 x 108 Bq (0.021 Ci) of beta-gamma emitters was released in gaseous effluents. These
activities are typical of the annual gaseous releases for Quad Cities. The details for these
radioactive gaseous releases are reported in the Quad Cities Nuclear Power Station 2001
Annual Radiological Environmental Operating Report (Exelon 2002b). See Section 2.2.7 for a
discussion of the theoretical doses to the maximally exposed individual as a result of these
releases.

Exelon does not anticipate any increase in gaseous waste releases on an annual average basis
during the renewal period once the increase in releases due to the power uprate has taken
effect.

2.1.4.3 Solid-Waste Processing

The solid-waste management system is used to process, package, and handle wet and dry
solid radioactive waste generated as a result of normal operations at Quad Cities. The process
control program is used to process all low-level radioactive wet wastes to meet applicable
Federal, State, and burial site requirements. For Class A unstable wastes, there is an in-plant
cement solid-waste system installed, but it is not normally used. Instead, contract services are
used for processing Class A unstable waste. Processing is performed in shielded and
ventilated facilities to minimize personnel radiation exposure. Spent-control rod blades and fuel
channels are stored in the spent fuel pool to allow for radioactive decay and then packaged and
sent offsite for disposal in approved shipping containers.

In 2001, 18 shipments of solid waste were sent to the waste processor and 22 shipments went
to the disposal site. For the waste stream of resins, filters, and evaporator bottoms, a volume
of 132 m3 with an activity of 2.93 x 1013 Bq (794 Ci) was shipped in 2001. Dry, active waste
shipments in that year totaled 638 M3 and had an activity of 7.7 x 10' Bq (20.8 Ci). A volume
of 7.12 m3 and activity of 2.2 x 1 0" Bq (6 x 104 Ci) of irradiated components was shipped
offsite in 2001. These volumes and activities are typical of the annual solid-waste production
for Quad Cities, and the power uprate is not expected to significantly impact the estimates of
shipped radioactive waste (Exelon 2003c). The actual solid waste generated is reported in the
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Quad Cities Nuclear Power Station's Radioactive Effluent Report for January through
December 2001 (Exelon 2002c).

2.1.5 Nonradioactive Waste Systems

Plant effluents containing chemicals used for plant operation, such as chemicals added to
cooling water, process-water streams for control of aquatic fouling and for maintenance of
water quality are released from the plant by the cooling-water blowdown discharge to the river.
Based on Information from the 1972 Final Environmental Statement (FES) and review of recent
applicant environmental reports, releases of these chemicals to the river are only a small
fraction of established limits (AEC 1972; Exelon 2003a). The station has its own operable
sewage treatment plant, licensed by the State of Illinois. The station monitors wastewater
streams and discharges to the Mississippi River from the wastewater treatment system, the
sanitary waste treatment plant, and the open-cycle diffusers, covered under NPDES Permit
No. IL0005037 (Exelon 2003a).

2.1.6 Plant Operation and Maintenance

Routine maintenance performed on plant systems and components is necessary for safe and
reliable operation of a nuclear power plant. Maintenance activities conducted at Quad Cities
include inspection, testing, and surveillance to maintain the current licensing basis of the plant
and to ensure compliance with environmental and safety requirements. Certain activities can
be performed while the reactor is operating. Other activities require that the plant be shut
down. Long-term outages are scheduled for refueling and for certain types of repairs or
maintenance, such as replacement of a major component. Exelon refuels each of the Quad
Cities units about every 24 months on a staggered schedule. Each outage is typically
scheduled to last about 20 days, and 33 to 40 percent of the core is replaced at each refueling.
Approximately 100 additional workers are onsite during a typical reactor outage.

Exelon performed an aging management review and developed an integrated plant assessment
(IPA) for managing the effects of aging on systems, structures, and components In accordance
with 10 CFR Part 54. The aging management program is described in the Application for
Renewed Operation Licenses, Quad Cities Nuclear Power Station, Units 1 and 2, Appendix B
(Exelon 2003b). The IPA identified the programs and inspections that are managing the effects
of aging at Quad Cities Units 1 and 2. Exelon expects to conduct activities related to the
management of aging effects during plant operation or during normal refueling and other
outages, but no outages specifically for refurbishment activities are planned. Exelon has no
other plans to add additional full-time staff (non-outage workers) at the plant during the license
renewal period.
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2.1.7 Power Transmission System

Four 345-kV transmission lines connecting Quad Cities Units 1 and 2 to the transmission
system were identified in the FES for operation of Quad Cities Units 1 and 2 (AEC 1972).
These lines included a pair of lines extending east to the Nelson substation in Illinois (Nelson
lines), a line to the Iowa-Illinois Gas and Electric Company's substation 39 in Rock Island
County, Illinois (Barstow line), and a line to substation 56 near Davenport, Iowa (Davenport
line). According to the FES, the lines to substations 39 and 56 were planned and would have
been to an alternate source of power in the area had Quad Cities Units 1 and 2 not been built.
The FES only considers the impact of the lines to the Nelson substation. Potential electric
shock impacts of the Barstow and Davenport lines, which were built along slightly different
rights-of-way, were not considered in the FES.

Exelon describes changes that have been made since 1972 in the way that Quad Cities Units 1
and 2 are connected to the transmission system (Exelon 2003a). Quad Cities Units 1 and 2 are
now connected to the transmission system by five lines. The Davenport line now connects the
plant to the transmission system at a new substation (substation 91) about 21 km (12.8 mi)
from the Quad Cities plant. In 2000, a new substation was built on the Barstow and southern
Nelson lines about 3 km (2 mi) southeast of the Quad Cities site. A new 345-kV line (the Rock
Creek line) has been constructed from Quad Cities Units 1 and 2 to the Rock Creek substation
on the north side of the Mississippi River near Comanche, Iowa. The Nelson line currently
terminates at the Northwest Steel and Wire substation, 33 miles from the Quad Cities plant.

The transmission lines considered to be within the scope of this review include the entire
lengths of the four transmission lines described in the FES (AEC 1972) and the new line to the
Rock Creek substation. These lines and their corridors are shown in Figure 2-5 and listed in
Table 2-1. The corridors have a total length of approximately 185 km (115 mi) and cover
approximately 880 ha (2200 ac). The Davenport (0401) and Barstow (0402) lines are owned
and operated by the MidAmerican Energy Company; the two lines to the Nelson substation
(0403 and 0404) are owned and operated by Commonwealth Edison Company (ComEd); and
the Rock Creek line (0405) is owned and operated by Alliant Energy (Exelon 2003a).
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Figure 2-5. Quad Cities Units 1 and 2 Transmission Unes

The Davenport transmission line passes through the Upper Mississippi River NWFR and the I
Princeton State Wildlife Management Area (in Iowa, managed by the Upper Mississippi River
NWFR). Except for these two areas, the transmission line corridors generally pass through
agricultural lands cultivated for row crops and pasture that are typical of eastern Iowa and
northwestern Illinois. The Davenport and Rock Creek transmission lines cross the Mississippi
River, although for a very short distance, and the two Nelson lines cross the Rock River. All
five of the lines cross other small creeks and their tributaries.
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Table 2-1. Quad Cities Transmission Line Corridors

Corridor Estimated
Approximate (Right-of-Way) Corridor

Substation Number Corridor Length Width Area
(line) of Lines kV km (ml) m (ft) ha (ac)

Davenport 1 345 20.6 12.8 55 180 110 280
(0401)
Barstow 1 345 28.1 (a) 17.5sal 158, 520, 160(c) 400(c)
(0402) 4 4 (b) 145b)

Nelson 1 345 67*4 41.9(a) 158, 520, 330(c) 830(c)
(South line 44(b) 1 4 5 (b)
0403)

Nelson 1 345 63.9 39.7 44 145 280 700
(North line 0404)

Rock Creek 1 345 8.0 5 52 170 40 100
(0405)

Total 5 185 115 880 2200

Source: Exelon 2003a (Note: Totals are derived based on information in the ER.)
(a) The initial 3.2 km (2 mi) of corridor is shared by Barstow and Nelson South lines. The initial 3.2 km is

counted once in the total.
(b) The initial 3.2 km (2 mi) of the corridor is 158 m (520 ft) wide.
(c) The area includes the area of the shared corridor but this area is only included once in the total.

The transmission corridors are maintained by trimming and mowing, and by the use of
approved herbicides (Cunningham 2003; Exelon 2003a; Exelon 2003d; Exelon 2003e).
Vegetation management follows a three-to-six-year cycle (Cunningham 2003; Exelon 2003e).

2.2 Plant Interaction with the Environment

Sections 2.2.1 through 2.2.8 provide general descriptions of the environment near Quad Cities
Units 1 and 2 as background information. They also provide detailed descriptions where
needed to support the analysis of potential environmental impacts of refurbishment and
operation during the renewal term, as discussed in Chapters 3 and 4. Section 2.2.9 describes
the historic and archaeological resources in the area, and Section 2.2.10 describes possible
impacts associated with other Federal project activities.
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2.2.1 Land Use

The Quad Cities site is located in the Upper Mississippi Basin, on the Illinois side of the
Mississippi River approximately 80 km (50 ml) south of the northern boundary of the State of
Illinois and 810 km (506 mi) upstream from its confluence with the Ohio River. The site is on
moderately high ground that rises abruptly from the surface of the river to form bluffs between
6 m (20 ft) and 12 m (40 ft) high. It is situated in the Meredosia Channel, an ancient channel of
the Mississippi River. The topography of the site is flat, with an elevation of 7 m (23 ft) above
normal river level and a grade level approximately 2.7 m (9 ft) above the maximum recorded
flood stage over a 102-year period. The river flow of the adjacent Pool 14 (an approximately
40-km [25-mi] section), between Lock and Dam 13 and Lock and Dam 14 Is controlled below
flood stage.

Approximately 40 ha (100 ac) of the western and northern portions of the Quad Cities site
(Figure 2-3), are Industrial in character, containing the major generating facilities, switchyard,
warehouses, training center, offices, parking lots, and roads. Approximately 40 ha (100 ac) of
forests, including areas of planted pines along Illinois State Route 84, and 211 ha (527 ac) of
open fields and scrub woodlands occupy most of the eastern and southern portions of the site.
The retired spray canal, approximately 5 km (3 mi) long and 76 m (250 ft) wide, surrounds the
plant and occupies approxrmately 36 ha (90 ac); it is now utilized as a fish-rearing facility
(Exelon 2003a). A publicly available, paved bicycle trail passes along the eastern edge of the
site property, adjacent to Route 84. The Rock Island County Land Use Plan designates the site
area as industrial use (Rock Island County 1998).

2.2.2 Water Use

The Mississippi River is the source for cooling and most auxiliary water systems. Quad Cities
Units 1 and 2 utilize a once-through condenser cooling system. The total design flow of
Mississippi River water through Quad Cities Units 1 and 2 for condenser circulating water and
service water is 61,000 Us (970,000 gpm, or 2,160 cfs). At Carnanche, Iowa, approximately
10 km (6 ml) upstream of the Quad Cities site, the Mississippi River has an annual mean flow of
1,380,000 Us (48,750 cfs) (USGS 2000). The Wapsipinicon River flows into the Mississippi
River from the west immediately upstream of the Quad Cities site, contributing an additional
48,000 Us (1700 cfs) (USGS 2000), bringing the average river flow at the Quad Cities site to
1,430,000 Us (50,500 cfs).

In addition, there are currently five operating wells (Figure 2-3) providing water to various
systems on the property. The two primary wells for station operations are Wells I and 5.
These wells provide water for the domestic drinking water system, make-up demineralizer
system, and gland-seal condenser. The largest single use of groundwater is to maintain the
former spray canal for raising fish. Water for this purpose Is drawn from Well 6 and Well 7.
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The final well, Well 8, provides water for fire fighter training exercises. Wells 2, 3, and 4 have
been capped or abandoned.

Groundwater use from all wells has averaged 45 Us (717 gpm) over the last 10 years. In the
winter of 1997, groundwater was used to raise the temperature of the water in the fish-rearing
facility while the plant was shut down. Without this period of high use, the 1 0-year average
yield for the site is approximately 31.9 Us (505 gpm).

There is no water piped to the facility from offsite water supply systems. Movement of
groundwater at the site typically is toward the Mississippi River, except for short periods
associated with high river level.

2.2.3 Water Quality

Quad Cities operates with approximately 61,000 Us (970,000 gpm) discharged to the river with
two units running at full power. The combined cooling and service water, heated 15.60C
(28OF) above the intake temperature, is discharged through two 4.9-m (16-ft) diameter diffuser
pipes with nozzles that jet the water into the deepest part of the river channel. Biocides,
chlorine, and bromine, are used at the condenser inlets to minimize aquatic growth and bacteria
in the condenser tubes. Quad Cities injects a chemical to neutralize the biocide in the
discharge bay so that river organisms are not affected by the biocide. A silt dispersant and
scale inhibitor are also injected at the river intake. Additionally, biocide, silt dispersant, and a
corrosion inhibitor are injected into the service water system.

Sanitary waste from the Quad Cities site is sent to the wastewater treatment system and
discharged to the Mississippi River.

In addition to serving the cooling needs of Quad Cites Units 1 and 2, the Upper Mississippi
River provides water of sufficiently high quality to serve a variety of other uses, including
propagation of fish and wildlife and contact recreation. However, river reach IL-M04, which
includes a portion of Pool 14, is identified on the Illinois State 2002 Section 303(d) list of
impaired water due to the presence of polychlorinated biphenyls (PC8s).

Pursuant to the Federal Water Pollution Control Act of 1977, also known as the Clean Water
Act (CWA), the water quality of the plant effluents is regulated through the National Pollutant
Discharge Elimination System (NPDES). The Illinois Environmental Protection Agency (IEPA)
is authorized to issue NPDES permits. The current permit (lL0005037) was issued May 26,
2000, and is due to expire May 31, 2005 (IEPA 2000b). This permit specifies effluent limits for
pH, total residual chlorine, oil, grease, biological oxygen demand, fecal coliform, total
suspended solids, boron, temperature, and flow. Any new regulations promulgated by the U.S.
Environmental Protection Agency (EPA) or the State of Illinois would be reflected in future
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permits. The Iowa Department of Natural Resources (IA DNR) is also a signatory on the
original Illinois NPDES permit, as the effluents discharge to the waters of both states.

The NPDES permit for Quad Cities defines a mixing zone as an area of the river where plant
releases mix with river water. The plant is required not to exceed the temperature criteria
specified in the NPDES permit outside the mixing zone. To ensure compliance with State of
Illinois water quality standards, the NPDES permit for Quad Cities contains monthly maximum
temperature limits for representative locations in the main river" at the edge of the designated
mixing zone, a maximum temperature increase 2.80C (50F) above ambient at the edge of the
mixing zone, and restrictions on the size of the thermal mixing zone (IEPA 2000b).

The NPDES permit for Quad Cities also contains specific requirements for daily continuous
monitoring of plant circulating water flows, daily continuous monitoring of discharge
temperatures, weekly determination of river flow rate, daily monitoring of the ambient
temperature of the river, daily determination of plant load (percent power), and, as warranted,
daily determination of the temperature at a river cross-section 152 m (500 ft) downstream from
the plant's diffuser system. This monitoring program allows Quad Cities to respond to changing
conditions in the river and to adjust power levels to ensure compliance with NPDES
temperature limits (IEPA 2000b).

Based on a study of the diffuser system, Exelon concluded that Quad Cities Units 1 and 2 could
operate at full load without violating discharge permit limits under most river flow conditions
(ComEd 1981). To demonstrate compliance at low river flows, Exelon developed a temperature
monitoring curve that allowed calculation of permissible plant load as a function of river flow.
With these data and the lack of biological effects in the river, as demonstrated by ongoing
monitoring, the parties agreed in 1983 to allow open-cycle operation (Open-Cycle Agreement
1983). The temperature monitoring curve was last modified in 2001 to more accurately
represent current conditions. The curve may continue to be modified over the license renewal
period, under agreement with the affected parties.

2.2.4 Air Quality

The area in the vicinity of the Quad Cities site has a temperate continental climate with a wide
temperature range throughout the year. Climatological records for Moline, Illinois, which is
about 40 km (25 ml) southwest of the Quad Cities site, are generally representative of the Quad
Cities site. These records indicate that the normal daily maximum temperatures for Moline
range from about -20C (28OF) in January to a high of about 30OC (860F) in July. Normal
minimum temperatures range from about -120C (I 1 OF) in January to about 18CC (650F) in July.

The average precipitation is about 99 cm (39 in.) per year. Of this total, about 73 cm (29 in.)
falls during the growing season (March through September). There Is an average of
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approximately 51 thunderstorms per year in the area, with about 50 percent of the
thunderstorms occurring in July and August. Based on statistics for the 30 years from 1954
through 1983 (Ramsdell and Andrews 1986), the probability of a tornado striking the site is
expected to be about 4 x 10' per year.

Wind energy potential is generally rated on a scale of 1 through 7. Areas suitable for wind
turbine applications have a rating of 3 or higher. The wind energy potential in the immediate
vicinity of the Quad Cities site, which has a rating of 2, may not be suitable for wind energy
applications. However, there are areas in Illinois and Iowa where the annual average wind-
energy resource is rated 3 or higher and is generally suitable for generation of electricity
(Elliott et al. 1986). The wind energy potential for Illinois is estimated to be about 9000 MW
(NREL 2003), which is higher than the 1986 estimate.

The Quad Cities site is located within the Metropolitan Quad Cities Interstate Air Quality Control
Region. The air quality in the region is designated as better than national standards, in
attainment, or unclassified for all criteria pollutants in 40 CFR 81.314 and 40 CFR 81.316. In
addition, air quality in all counties in Illinois and Iowa within 80 km (50 mi) is designated as
better than national standards, in attainment, or unclassified for all criteria pollutants in 40 CFR
81.314 and 40 CFR 81.316. There is no mandatory Federal Class I area in which visibility is an
important value as designated in 40 CFR Part 81 within 160 km (100 mi) of the Quad Cities site.

Diesel generators, boilers, and other activities and facilities associated with Quad Cities Units 1
and 2 emit various pollutants. Emissions from these sources are regulated under Permit
161807MAB issued by the IEPA (IEPA 2000a).

2.2.5 Aquatic Resources

The principal aquatic resources in the vicinity of the Quad Cities site are associated with the
Mississippi River. Other important aquatic habitats include several tributaries to the Mississippi
River (e.g., the Wapsipinicon River in Iowa that flows into the Mississippi River immediately
upstream of the Quad Cities site) and the Quad Cities Units 1 and 2 retired spray canal. The
spray canal is currently used to raise walleye (Stizostedion vitreum) primarily for release into
Pool 14 of the Mississippi River. The transmission lines associated with the Quad Cities Units 1
and 2 cross a number of streams ranging in size from small intermittent streams to the Rock
River. Transmission line right-of-way maintenance activities in the vicinity of streams and river
crossings employ procedures to minimize erosion and shoreline disturbance while encouraging
vegetative cover.

Quad Cities Units 1 and 2 are located on the east bank of Pool 14 of the Mississippi River
upstream of Lock and Dam 14. Pool 14 is 47 km (29 mi) long and 4165 ha (10,580 ac) in area
(Bowzer and Lippincott 2000). The main channel of the river is approximately 0.6 km (0.4 mi)
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wide in the vicinity of the Quad Cities site. The Mississippi River is used for a variety of
purposes, including navigation, recreation, tourism, and conservation.

Since 1938 (the year that the current lock and dam system was put in place) the annual flow
rate in the Mississippi River has varied from 752.6 to 2619 ms/s (26,579 to 92,500 cfs) at
Clinton, Iowa (USGS 2003a). Flows at the Quad Cities site are about one percent higher due to
the contribution of the Wapsipinicon River (AEC 1972). The highest flow rates generally occur
in spring (April-June) and the lowest In winter (December-February), with mean monthly flow
rates ranging from 732 m 3 /s (25,840 cfs) in January to 2551 mS/s (90,080 cfs) in April (USGS
2003c). Daily flow rates have ranged from a low of 272 mr/s (9,600 cfs) on December 5, 1976
to a high of 7589 mrIs (268,000 cfs) on April 23, 2001 (USGS 2003b). The flow of the
Mississippi River through Quad Cities Units 1 and 2 for cooling and service water is about
61,000 Us (970,000 gpm or 2,160 cfs). This is about 4 percent of mean average flow In the
river (Section 2.1.3). Sedimentation is one of the most critical resource problems affecting the
impounded areas within the Upper Mississippi River, which continues to degrade the quantity
and quality of non-channel aquatic habitats. Sediments tend to settle In the deeper portions of
the aquatic habitats, which results In a continued loss of depth diversity and simplification of
pools (USGS 1999).

The major changes and modifications within the Upper Mississippi River that have had the
greatest effect on aquatic resources include: (1) loss of flood plain connectivity due to
extensive levee construction, (2) impoundment of the river from construction of locks and dams,
(3) river channelization related to navigation, (4) water quality degradation in tributary streams,
and (5) invasion of exotic species through man-made navigation projects (UMRCC 1993). The
main channel of the Mississippi River is dredged in some reaches to maintain the 2.7-m (9-ft)
navigation channel (Fremling and Drazkowski 2000). While pollution from domestic sewage
has been reduced since passage of the Federal Water Pollution Control Act of 1972, the
Mississippi River still receives contaminants from agricultural, Industrial, municipal, and
residential sources. The impacts of these contaminants on river biota are largely unknown
(Fremling and Drazkowski 2000).

Despite the modifications and multiple competing uses of the Upper Mississippi River, the
overall fish biodiversity has been persistent and resilient (USGS 1999). The river's main
channel, navigation and wing dams, side channels, sloughs, chutes, backwater lakes and
ponds, marsh areas, flooded bottomland forests, and tributaries create diverse habitats for at
least 118 species of fish (FWS 1991a). However, overwintering habitats for fish have declined
due to water depth reductions caused by sedimentation. Also, recent die-offs of aquatic
vegetation have reduced the suitability of many areas as nursery habitats for fishes (Fremling
and Drazkowski 2000).

Fish species considered abundant within the Upper Mississippi River Include gizzard shad
(Dorosoma cepedianum), common carp (Cyprinus carplo), emerald shiner (Notropis
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athennoides), river shiner (N. blennius), bullhead minnow (Pimephales vigilax), and bluegill
(Lepomis macrochirus). Common species include longnose and shortnose gar (Lepisosteus
osseus and L. platostomus), bowfin (Amia calva), mooneye (Hiodon tergisus), spottail shiner
(N. hudsonius), river carpsucker (Carpiodes carpio), quillback (C. cypnnus), bigmouth buffalo
(Ictiobus cyprinellus), shorthead redhorse (Moxostoma macrolepidotum), channel caffish
(Ictalurus punctatus), white and hybrid white bass (Morone chtysops and M. chrysops x
M. saxatilis), rock bass (Ambloplites rupestnis), green sunfish (Lepomis cyanellus), and river
darter (Percina shumardt) (Bowzer and Lippincott 2000; FWS 1991a). Favorite sport fish
species include walleye, sauger (Stizostedion canadense), largemouth bass (Micropterus
salmoides), smallmouth bass (M. dolomieu), white bass, bluegill, black and white crappie
(Pomoxis nigromaculatus and P. annulans), pumpkinseed (L. gibbosus), and channel catfish
(FWS 1991 a). Commercial fisheries also exist for some species, such as the bigmouth buffalo,
common carp, catfish and bullheads, and freshwater drum (Aplodinotus grunniens) (FWS
1991 a). The carp is the most important non-native fish species in the Mississippi River,
comprising most of the commercial harvest; it is the dominant species in the Upper Mississippi
River (USGS 1999). Ninety-two fish species have been collected in Pool 14 of the Mississippi
River (Bowzer and Lippincott 2000).

The abundance of walleye and hybrid striped bass has increased in the vicinity of the Quad
Cities site since 1985 due to stocking of these fish (Bowzer and Lippincott 2000; LaJeone and
Monzingo 2000). The walleye are reared in the Quad Cities Units 1 and 2 inactive spray canal,
while the hybrid white bass are maintained in the fish laboratory at the Quad Cities site (Exelon
2003a). Conservatively, the adult walleye population in Pool 14 is comprised of 30 percent
stocked fish, with lesser, yet measurable contributions to downstream pools (LaJeone and
Monzingo 2000). Riverine species, such as the freshwater drum, channel catfish, flathead
catfish (Pylodictis olivaris), and white bass have generally increased in Pool 14; while
backwater species, such as white and black crappies have generally decreased due to
degradation of the backwater areas and sloughs from sedimentation associated with operation
of the 2.7-m (9-ft) navigation channel (Bowzer and Lippincott 2000).

Due to the importance of vegetation as both a food and habitat resource, and its influence on
physicochemical conditions in the river, the status of aquatic and terrestrial vegetation has been
documented within the Upper Mississippi River. For example, wild celery (Vallisneria
americana) produces a vegetative tuber that is important as a food item for migratory waterfowl.
It became the dominant submersed plant around 1960 within much of the river between Pools
4 and 19. Purple loosestrife (Lythrum salicaria) is an introduced wetland plant that forms dense
monotypic stands, replaces many native wetland plants, and has no food value for wildlife.
Introduced submersed species, such as Eurasian water milfoil (Myriophyllum spicatum) cause
nuisance problems throughout the river system (Fremling and Drazkowski 2000). Kohrt (1999)
summarized the status of vegetation in Pool 14 of the Mississippi River over three growing
seasons. Wild celery demonstrated a greatly increasing trend. Other plant species or groups
whose status showed an increasing trend over three growing seasons included: submersed
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aquatic plants, arrowhead (Sagittaria spp.), purple loosestrife, and Eurasian water milfoil.
Those plant species or groups whose status was static over those three growing seasons
included: floating-leaved aquatic plants, emergent aquatic plants, terrestrial plants, forest
plants, and sago pondweed (Potamogeton pectinatus). Factors that affect submersed aquatic
vascular plants include weather and hydrology, sedimentation, suspended solids and water
clarity, and consumption and disturbance by fish and wildlife. The impoundments for the
navigation system on the Mississippi River favor submersed aquatic vegetation by increasing
shallow water surface area and stabilizing low-discharge water levels (USGS 1999).

Generally, benthic macroinvertebrate densities are low throughout the Upper Mississippi River,
but site-specific areas of high density do occur. The non-channel areas of the Upper
Mississippi River consistently support more benthic macroinvertebrates than the channel areas
(USGS 1999). The impoundments in the Mississippi River have provided habitat for
hexagenian mayflies that thrive in areas where there is a silt bottom and well-oxygenated water.
These mayflies are an Important food resource for many fish and wildlife species. However,
their populations will decrease as pool areas and backwaters are lost to sedimentation
(Fremling and Drazkowski 2000).

The Upper Mississippi River contains a rich assemblage of freshwater mussels. Historically, as
many as 50 species of mussels have been documented from the Upper Mississippi River, but
only 30 species have been reported in recent surveys. Two of these are listed as Federally
endangered; and most of the rest are rare (i.e., listed as endangered, threatened, rare, or of
special concern by one or more states [USGS 1999]). The freshwater mussels have been
adversely impacted by activities such as the pearl button and cultured pearl industries, siltation
(associated with agriculture, poor land management, and impoundments), pollution from
agricultural and Industrial chemicals, establishment and maintenance of the navigation channel,
and competition from exotic species, particularly the zebra mussel (Dreissena polymorpha)
(Exelon 2003a; USGS 1999). A high mussel die-off occurred in Pools 14 and 15 in the 1980s,
but the cause was not identified (USGS 1999).

Mussels are often found In dense aggregations called mussel beds. While these beds may be
miles apart, an Individual bed can be up to several miles long (USGS 1999). Thirty-one species
of unionid have been collected from Pool 14. The most abundant species include threeridge
(Amblema p. plicata; 37.9 percent), pimpleback (Quadrula p. pustulosa; 16.4 percent), plain
pocketbook (Lampsilis cardium; 10.1 percent), Wabash pigtoe (Fusconaia lava; 6.2 percent),
threehom wartyback (Obliquaria reflexa; 5.8 percent), mapleleaf (Quadrula quadwuta;
4.8 percent), and giant floater (Pyganodon grands; 4.5 percent) (Exelon 2003a). These
species are widespread and relatively common throughout the Mississippi River and its
tributaries (Cummings and Mayer 1992). Populations of fingernail clams (Sphaeriidae) have
declined in certain reaches of the Upper Mississippi River during recent decades. The declines
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have occurred chiefly during low-flow periods associated with droughts (Fremling and
Drazkowski 2000).

The zebra mussel became established in the Upper Mississippi River by 1992 and has
continued to spread throughout the river system. Their increase causes a decline among many
native mussels, as it can out-compete native species for oxygen and food and is so prolific that
it can smother native mussel beds (FWS 2001 c). The zebra mussel has also increasingly
displaced other macroinvertebrates, such as hydropsychid caddisflies that live on submerged
hard surfaces (Fremling and Drazkowski 2000).

Aquatic species that are listed by the FWS, the State of Illinois, or the State of Iowa and that
have the potential to occur in the vicinity of Quad Cities site are presented in Table 2-2.

The Higgins' eye pearlymussel (Lampsilis higginsfi) was listed as a Federally endangered
species on June 14, 1976 (41 FR 24064) (FWS 1976). It is only found in the Mississippi River,
St. Croix River in Wisconsin, the Wisconsin River, and the Rock River in Illinois. It was never
abundant, historically comprising only about 0.5 percent of the mussel population. At the time
the original recovery plan was written in 1983, the Higgins' eye pearlymussel had undergone a
53 percent decrease in its known range (FWS undated). The Higgins' eye pearlymussel most
frequently occurs in medium to large rivers with current velocities of about 0.15 to 0.46 m/s
(0.49 to 1.51 ft/s) and in depths of 1.0 to 6.0 m (3.3 to 19.7 ft) with firm, coarse sand or mud-
gravel substrates (FWS 2000a, 2001 b). It is generally found in mussel beds with at least 15
other species present (FWS 2003b).

Table 2-2. Federally Listed and Illinois and Iowa State-Listed Aquatic Species Potentially
Occurring in Rock Island and Whiteside Counties, Illinois, and Clinton and Scott
Counties, Iowa

Federal Illinois Iowa
ScientificName Common Name Status Status Status

Cumberfandia monodonta spectaclecase - E E

Ellipsaria lineolata butterfly - T T

Lampsilis higginsil Higgins' eye pearlymussel E E E

Ligumia recta black sandshell - T

Plethobasus cyphyus sheepnose - E E

Acipenser fulvescens lake sturgeon - E E

Ammocrypta clarum western sand darter - E T

Hybopsis amnis pallid shiner - E

E = Endangered; T = Threatened; - = Not listed or not afforded protection

Sources: FWS (2000b, 2001a, 2003c); Herkert (1992,1998); IA DNR (2002); IL DNR (1999); Upper Mississippi
River NWFR (undated).
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No critical habitat has been designated for the Higgins' eye pearlymussel. However, ten
Essential Habitat Areas for the Higgins' eye pearlymussel occur within the Upper Mississippi
River watershed. Essential Habitat Areas are locations known to contain reproducing
populations of the Higgins' eye pearlymussel in association with a healthy and diverse unionid
community (e.g., mussel beds) (FWS 1998). An Essential Habitat Area begins approximately
1.6 km (1.0 mi) downstream of Quad Cities, Units 1 and 2 at River Mile (RM) 505.5 and
continues to RM 503.0 at Cordova, Illinois (FWS 2003b).

The only other Essential Habitat Area located downstream of the Quad Cities site occurs in
Pool 15 In the Sylvan Slough at RMs 485.5 through 486.0. The other Essential Habitat Areas
are In Pools 9 and 10 of the Mississippi River, St. Croix River, and the Wisconsin River (FWS
2003b). Nearly all of the remaining habitat for the Higgins' eye pearlymussel within the
Mississippi River occurs within the navigation channel. In a 2000 Biological Opinion, the FWS
concluded that the continued operation and maintenance of the navigation channel would
jeopardize the continued existence of the Higgins' eye pearlymussel (FWS 2000a).

Suitable host species for the glochidia (mussel larvae) of the Higgins' eye pearlymussel include
sauger, freshwater drum, largemouth bass, smallmouth bass, walleye, yellow perch (Perca
flavescens), and black crappie; while marginal host species include bluegill, northern pike
(Esox lucius), and green sunfish (FWS 2003b). Most of these fish species are common to
abundant and widespread; thus, It is doubtful that the presence of fish hosts is a limiting factor
affecting the Higgins' eye pearlymussel (Rasmussen 1979).

A number of aquatic species have been designated as threatened or endangered by the State
of Illinois and the State of Iowa. These include four freshwater mussels and three fish species
(Table 2-2). The spectaclecase (Cumberlandia monodonta) inhabits large rivers with swiftly
flowing waters among boulders in patches of sand, cobble, or gravel in areas where current is
reduced (Cummings and Mayer 1992). Within Illinois, it is currently restricted to the Mississippi
River (Heckert 1992). The butterfly (Ellipsara lineolata) usually inhabits medium to large rivers.
It inhabits areas of strong current on coarse sand or gravel bottoms and at water depths from a
few inches to four feet (Parmalee 1967). The black sandshell (Ligumia recta) is a medium to
large river species that occurs in riffles or raceways on firm sand or gravel bottoms at depths of
four-to-six feet or more. It is less tolerant of siltation and pollution than many other mussel
species (Cummings and Mayer 1992; Heckert 1998; Parmalee 1967). The sheepnose
(Plethobasus cyphyus) inhabits currents of medium to large rivers in gravel or mixed sand and
gravel substrates at depths of up to 2 m (6.6 ft) (Cummings and Mayer 1992; Parmalee 1967).
Reasons for the decline of these mussel species are similar to those discussed above for the
Higgins' eye pearlymussel: dredging, sand and gravel mining, siltation, pollution, and/or zebra
mussels (Herkert 1992, 1998).

Several State-listed fish species have been infrequently collected from Pool 14 of the
Mississippi River (Bowzer and Lippincott 2000). The lake sturgeon (Acipenser fulvescens)
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inhabits the bottoms of lakes and larger rivers that are usually 5 to 9 m (16 to 30 ft) deep over
mud, sand or gravel substrates (Page and Burr 1991). Reasons for the decline of the lake
sturgeon include impoundments, channelization, pollution, and overfishing (Pflieger 1975;
Smith 1979). Within Illinois, the pallid shiner (Hybopsis amnis) is confined to the Mississippi
and Kankakee rivers. It occurs in pools with negligible current, clear water, and sand-sift
substrate. It is apparently intolerant of excessive siltation and turbidity (Herkert 1992). While
the pallid shiner is not listed for Iowa in Table 2-2, it was listed as rare by Duyvejonck (1996)
and as depleted (not included on Iowa endangered fishes list but meriting special concern) by
Menzel (1981). The western sand darter (Ammocrypta clarum) inhabits rivers and is restricted
to habitats of almost pure sand. It avoids strong currents, preferring the quiet margins of the
stream channels and shallow backwaters. It is nocturnal, burying itself in sand during the day.
The reason for its decline is probably the result of siltation (Pflieger 1975; Smith 1979).

Several other State-listed fish species have been collected from Pool 14 of the Mississippi River
in conjunction with the long-term fisheries monitoring done near the Quad Cities site (Bowzer
and Lippincott 2000). These species include: chestnut lamprey (lchthyomyzon castaneus,
Iowa threatened), grass pickerel (Esox americanus, Iowa threatened), pearl dace (Marganscus
margarita, Iowa endangered), weed shiner (Notropis texanus, Illinois and Iowa endangered),
and longnose sucker (Catostomus catastomus, Illinois threatened) (IA DNR 2002; IL DNR
1999). There is the potential that some of these records could be misidentifications. For
example, within Illinois the longnose sucker is confined to Lake Michigan. Smith (1979)
believed that an old record of the longnose sucker from the Rock River was almost certainly
based on a misidentified white sucker. In other cases, the Mississippi River is not the primary
habitat for the species (e.g., pearl dace and weed shiner) (Page and Burr 1991; Smith 1979).

2.2.6 Terrestrial Resources

The Quad Cities site consists of approximately 331 ha (817 ac) of both developed and
undeveloped areas. The developed areas mostly occupy the western half of the site.
Undeveloped areas are located generally on the eastern half of the site and support habitats
that include open fields and planted pines. Approximately 22 ha (55 ac) are leased for farming
(i.e., hay). Prior to plant operations, the primary use of the site was agricultural and residential
(AEC 1972).

The site is located in an area with sandy soil and little bushy or wooded habitat. The agricultural
lands in the vicinity are used for grain and cattle forage crops (AEC 1972). It is expected that a
number of the species (i.e., especially terrestrial mammals) inhabiting adjacent areas to the
Quad Cities site will also use the limited natural areas within the boundaries of the site. Other
local areas with important habitats are the river islands located nearby and the area adjacent to
the river in Scott and Clinton counties in Iowa. These areas, which are generally encompassed
by the Upper Mississippi River NWFR and the Princeton Wildlife Management Area, provide
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upland and bottomland habitats Including hardwood forests, grasslands, agricultural fields,
islands, wetlands, sloughs, lakes, and shoreline (FWS 2000c). Birds (e.g., migratory
passerines, raptors, waterfowl, shorebirds) use the area extensively. The wetlands, forests, and
prairies are used by more than 50 species of mammals that include deer, raccoon, muskrat, red
and gray fox, coyote, weasel, mink, badger, skunk, river otter, and many other small mammals
(FWS 2000c; AEC 1972).

The Princeton Wildlife Management Area is a 482 ha (1190 ac) habitat management unit within
the Upper Mississippi River NWFR constructed to provide optimum habitat conditions for fish
and wildlife species. The water levels within these units are managed to provide emergent
vegetation and mud/sand flats to maintain diverse habitat types for many wetland-dependent
species (FWS 2000c). Flood plain forest habitats dominate this management area and Include
species such as silver maples, green ash, and cottonwoods. Large numbers of bald eagles use
this area during the winter months, in addition to waterfowl and migratory passerines
(IBB 2002).

A total of five transmission lines (Table 2-1 and Figure 2-5) connect Quad Cities Units 1 and 2
to the electric grid (Exelon 2003a; AEC 1972). These lines occupy 880 ha (2200 ac) of land
along 185 km (115 mi) of right-of-way (ROW) that traverses mainly agricultural land along with
some natural terrestrial habitats (Exelon 2003a; AEC 1972). Approximately 90 to 95 percent of
the transmission corridor can be classified as agricultural. The transmission lines include the
Davenport line (Une 0401), the Barstow line (Line 0402), the south Nelson line (Line 0403), the
north Nelson line (Line 0404), and the Rock Creek line (Line 0405).

The Davenport transmission line runs 20.6 km (12.8 mi) with a ROW of 55 m (180 ft). It
crosses the Mississippi River and the Upper Mississippi River NWFR immediately south of the
Quad Cities site as it runs from Illinois into Iowa. The portion of the Upper Mississippi River
NWFR traversed by the Davenport corridor is within the Princeton Wildlife Management Area.
This area is managed by the IDNR under a cooperative agreement with the Savanna District of
the Upper Mississippi River NWFR; the portion of the Davenport corridor crossing this area is
just slightly more than 1.6 km (1 mi) in length. All ROW maintenance activities for this
transmission line that occur in the refuge must be reviewed and approved by the FWS through
the Savanna District Office of the Upper Mississippi River NWFR. The transmission line then
crosses predominantly agricultural land with an exception of a short passage (less than 0.8 km
[less than 0.5 mq) through dense timber and one crossing of a lesser distance through sparse
timber.

Although the Davenport transmission line crosses agricultural lands for the remainder of its run,
it also transverses several small creeks and their tributaries (e.g., Lost Creek, Hickory Creek,
and Duck Creek tributaries) (Exelon 2003a; FWS 2000c; AEC 1972).
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The Barstow transmission line runs 28.1 km (17.5 mi), sharing the initial 3.2 km (2 mi) of the
corridor with the south Nelson line. The initial 3.2 km (2 mi) has a ROW of 158 m (520 ft), with
the remainder a ROW of 44 m (145 ft). The Barstow line passes through agricultural lands
(i.e., row crops and pasture) throughout its entire corridor that are typical of eastern Iowa and
northwestern Illinois. The Barstow line also crosses Zuma Creek and its tributaries several
times along its run (Exelon 2003a; AEC 1972).

The corridor for the south Nelson transmission line runs 67.4 km (41.9 mi) with a ROW of
158 m (520 if) for the first 3.2 km (2 mi), followed by a 44-m (145-ft) ROW. The north Nelson
corridor runs for 63.9 km (39.7 mi) with a 44-m (145-ft) ROW. The terrain traversed by these
lines is mostly flat farmland. Both lines cross the Rock River and several small creeks (e.g.,
Rock Creek, Deer Creek, or Lynn Creek). Both Nelson transmission lines terminate at the
Nelson Transmission substation approximately 64 km (40 mi) due east of Quad Cities
(AEC 1972).

The Rock Creek transmission line runs through the industrial park just north of Quad Cities
Station and then crosses the river into Iowa. This line has a ROW of 52 m (170 ft) and is
8 km (5 mi) long (Exelon 2003a). Its corridor crosses the Mississippi River and the Savanna
District of the Upper Mississippi River NWFR approximately 3 km (2 mi) north of the siteca)
(Exelon 2003a). The Savanna District extends along both sides of the Mississippi River and
covers three navigational pools, including Pool 14 where the Quad Cities site is located. The
Rock Creek transmission line crosses only open water and riparian habitats within the Upper
Mississippi River NWFR.(b) All ROW maintenance activities for this transmission line that occur
in the refuge must be reviewed and approved by the FWS through the Savanna District Office
of the Upper Mississippi River NWFR.

With the exception of the Upper Mississippi River NWFR and the Princeton Wildlife
Management Area, the Quad Cities transmission lines traverse lands cultivated for row crops
and pasture that are typical of eastern Iowa and northwestern Illinois. The Quad Cities
transmission lines do not cross any State or Federal parks - other than the aforementioned
refuge and wildlife management area - wildlife refuges or wildlife management areas
(Exelon 2003a).

The transmission corridors are maintained by mowing (Cunningham 2003; Exelon 2003d),
trimming, tree removal, and by the use of approved herbicides (Exelon 2003a; Exelon 2003d;
Exelon 2003e; Cunningham 2003). Unless otherwise noted, vegetation management follows a

(a) Personal communication with Ed Britton, District Manager, Savanna District, Upper Mississippi
National Wildlife and Fish Refuge, May 8, 2003.

(b) Personal communication with Ed Britton, District Manager, Savanna District, Upper Mississippi
National Wildlife and Fish Refuge, May 8, 2003.
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three-year cycle within the Davenport and Barstow corridors (Exelon 2003d), a five-year cycle
within both Nelson corridors (Cunningham 2003), and a six-year cycle within the Rock Creek
corridor (Exelon 2003e). Herbicide application is performed according to label specifications by
certified applicators. Pre-activity surveys are carried out along the Nelson corridors, although
not along the other three transmission line corridors (Cunningham 2003). Training Is provided
to line maintenance staff in identifying Federally and State listed species - and the species'
habitats - that may occur in the vicinity of both Nelson lines and the Rock Creek line, as well
as steps to take If one of these species is encountered while carrying out maintenance activities
(Cunningham 2003; Exelon 2003e).

Table 2-3 presents terrestrial species that are listed, proposed for listing, or candidates for
listing by the Federal government or the States of Iowa and Illinois. State or Federally listed
species that could occur in the vicinity of the Quad Cities site Include three plants, one reptile,
one bird, one mollusk, and two mammals. Of these species, six are Federally protected under
the Endangered Species Act (ESA). They are the Indiana bat (Myotis sodalis; endangered),
Iowa Pleistocene snail (Discus maccintocki; endangered), bald eagle (Haliaeetus
leucocephalus; threatened), western prairie fringed orchid (Platanthera praeclara; threatened),
eastern prairie fringed orchid (Platanthera leucophaea; threatened) and the prairie-bush clover
(Lespedeza leptostachya; threatened). No designated critical habitat exists for any of the listed
species on or in the vicinity of Quad Cities Station. No terrestrial species in the area are
proposed for listing or are candidates for listing.

The Indiana bat was originally listed in 1967 as Federally endangered. Its decline is largely
attributed to cave destruction and disturbance (FWS 1991 b). The Indiana bat is very small,
with a wingspan of 23 to 28 cm (9 to 11 in.) and weighing approximately 9 g (0.3 ounces)
(FWS 2003c). In winter, the Indiana bat uses limestone caves or abandoned mines for
hibernation, although some hibernate under bridges, in old buildings, or under loose bark and in
hollows of trees (Nelson 2003; FWS 1991 b). This species forages for insects along stream
corridors, within the canopy of flood plain and upland forests, over clearings with early
successional vegetation (old fields), along the borders of croplands, along wooded fence rows,
and over farm ponds and in pastures. It has been shown that the foraging range for the bats
varies by season, age, and sex and ranges up to 33 ha (81 ac) (Nelson 2003). Roosting and
rearing of young usually occurs in caves, although it may occur in the loose bark of trees
(FWS 1991 b). Exelon has not noted any Indiana bats in the vicinity of the Quad Cities site or
its associated transmission lines. Undeveloped portions of the Quad Cities site have not been
surveyed for the Indiana bat.(a) The FWS notes that the bat may occur in all counties in Iowa
south of Interstate 80 (Nelson 2003). Interstate 80 is a major east-west highway in Illinois and
Iowa approximately 5 miles south of the Quad Cities site. The Iowa Department of Natural

(a) Personal communication with Ed Cunningham during Quad Cities site audit, March 12, 2003.
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Resources did not note any occurrences of threatened or endangered species in the vicinity of
the transmission lines associated with Quad Cities (Brandrup 2002).

Table 2-3. Terrestrial Species Listed as Endangered or Threatened or Candidates for
Listing by the FWS or the States of Illinois and Iowa That Occur or Potentially
Occur Within Rock Island, Whiteside, and Lee Counties, Illinois, and Clinton and
Scott Counties, Iowa

Scientific Name Common Name Federal Illinois Iowa
Status Status Status

Mammals

Myotis sodalis Indiana bat E E

Lutra canadensis river otter - T

Birds

Haliasetus leucocephalus bald eagle T T

Mollusks

Discus macclintocki Iowa Pleistocene snail E E

Reptiles

Heterodon nasicus western hognose snake - T

Plants

Platanthera praedara western praiie fdnged T

Platanthera leucophaea eastern prairie fringed T E
orchid

Lespedeza leptostachya prairie bush-clover T E

T = Threatened; E = Endangered.

- = Not listed or not afforded protection
Sources: FWS (1999a, 1999b, 2002); Brandrup (2002); Pietruszka (2002); Nelson (2003); IL DNR (1999);
Herkert (1992, 2002).

I

I

The Federally endangered Iowa Pleistocene snail was originally listed in July 1978 (43 FR
28932 [FWS 1978]). This small land snail inhabits algific (i.e., cold producing) talus slopes,
within the leaf litter of cool and moist hillsides (Nelson 2003; FWS 2002). It breeds from late
March to August by laying two-to-six eggs in this leaf litter, with the eggs hatching
approximately 28 days later. The snail feeds on fallen leaves of birch and maple trees or
dogwood shrubs. Climate change is attributed as the primary cause of long-term decline of this
snail although the most immediate threats are from habitat degradation and destruction, human
disturbance, and livestock grazing, as well as misapplication of pesticides (FWS 1997; FWS

1 2002). The snail has been found in approximately 30 sites in Iowa and Illinois (FWS 2002) with
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none noted by Exelon at Quad Cities (Exelon 2003a). Suitable habitat is unlikely to occur at the
site or in the Immediate vicinity of Quad Cities transmission lines and their corridors, with the
majority of traversed land characterized as flat and agricultural (Exelon 2003a).

The bald eagle was originally listed as endangered by the FWS in 1978, but population
increases prompted downlisting to threatened status in 1995, and the species Is currently
proposed for delisting (64 FR 36453 [FWS 1999c]). The bald eagle is a common visitor to the
Upper Mississippi River Valley, within which the Savanna District of the Upper Mississippi River
NWFR is located and the Quad Cities site is adjacent. The bald eagle uses this area as a
winter migration corridor and for summer nesting habitat. During the October to March
timeframe, hundreds of bald eagles congregate in the area to feed on fish, typically near lock
and dams or in ice-free backwater areas (FWS 2000c). These attractive winter feeding
grounds include open water areas created by the warm water effluents from the power plant
(Nelson 2003). The Savanna District also documents nesting activity, usually on islands or
along backwater shorelines (FWS 2000c). Bald eagles build their nests in large trees near
rivers or lakes and often use the same nest year after year. The Savanna district notes that
presently there are seven active bald eagle nesting territories and some of these nests have
been known to successfully produce young (FWS 2000c). The nearest known bald eagle nest
to the Quad Cities site is located at RM 514.3 on Beaver Island and has been established for
over a decade with observed success in producing young. This nest is approximately 8 RM (7
mi, 11.3 km) north of the Quad Cities site and 5 RM (4.5 mi, 7.2 km) north of the Rock Creek
transmission line. No other known bald eagle nests occur in the vicinity of the Quad Cities site
or its associated transmission lines.(a)

The Federally threatened western prairie fringed orchid was listed as threatened in 1989, along
with the eastern prairie fringed orchid (54 FR 39857 [FWS 1989]). It occurs in mesic to wet
tallgrass prairies and meadows, but is also found in old fields or roadside ditches (FWS 1996;
FWS 2003c). The western prairie fringed orchid is restricted to areas west of the Mississippi
River and is known to occur in about 75 sites in 8 states (FWS 2003a). The prairie fringed
orchids are mostly threatened by conversion of its habitats to cropland other habitat loss
activities. Other threats include invasive species competition, wetland destruction, intensive
hay mowing, fire suppression, and overgrazing (FWS 2003c; Herkert 2002). Based on the
known distribution of the species, it is unlikely to be found at the Quad Cities site, but it could be
found along the Davenport and Rock Creek transmission lines.

The eastern prairie fringed orchid also occupies mesic to wet tallgrass prairie or grassland
habitats (Herkert 2002; FWS 2003c; Nelson 2003). However, it can also occupy bogs, fens,
and sedge meadows (FWS 2003c). This species formerly occurred throughout Illinois yet has

(a) Personal communication with D. Dee, Field Staff, Savanna District, Upper Mississippi River NWFR,
September 23, 2003.
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been nearly eliminated from all but northeastern Illinois. There are 30 known Illinois
populations; no known populations occur in Whiteside County, although it could occur in Rock
Island or Lee counties (records for these counties are no longer extant [Herkert 2002]). No
occurrences of either species (eastern or western prairie fringed orchid) have been documented
for the Quad Cities site or in areas along its associated transmission lines (Exelon 2003a).
Neither the undeveloped portions of the Quad Cities site nor the transmission corridors have
been surveyed for these species.(a)

The Federally threatened (52 FR 781 [FWS 1987]) prairie-bush clover occurs on dry gravel and
sand prairies (Herkert 2002). It is found only in the tallgrass prairie region of four Midwestern
states and is currently found at fewer than 40 sites in 23 counties of Iowa, Illinois, Minnesota,
and Wisconsin (FWS 2003c), although it could occur throughout Illinois (Nelson 2003).
Fourteen known populations occur in Illinois at present with five of these populations protected
on public land; none of these known populations occur in Rock Island or Whiteside counties,
although a recent record of a population is known for Lee County (Herkert 2002). Undeveloped
portions of the Quad Cities site have not been surveyed for the prairie bush-clover.(a) The
decline of the prairie bush-clover is primarily due to the historic loss of tallgrass prairie habitat
from conversion to agricultural land, and this species tends to only occur presently in areas that
escaped plowing due to being too rocky or steep (FWS 2003c).

Two species, the river otter and the western hognose snake, are listed as threatened by the
Illinois Department of Natural Resources (IL DNR 1999). The river otter uses habitats that
include streams, rivers, lakes, ponds, drainage ditches, and backwater areas. It is active during
the day and at night and feeds on fish, frogs, and crayfish (IL DNR 1999). The Savanna District
of the Upper Mississippi River NWFR notes that river otters do occur in the vicinity of Quad
Cities and its associated transmission lines (FWS 2000c; Pietruszka 2002).O) The river otter is
increasing in population due to the success of a reintroduction project carried out by the Iowa
Department of Natural Resources, and the first legal harvest in many years may occur in
2005.Yb

The western hognose snake could occur on or in the vicinity of the Quad Cities site and its
associated transmission lines (IL DNR undated). This snake is recorded in sandy areas in the
northwestern and west-central parts of Illinois, with a preference for dry, sandy prairie areas
(Herkert 1992). The primary cause for its decline is habitat destruction. This species is known
to occur in Whiteside, Rock Island, and Lee counties, with recent documented occurrences
(Herkert 1992). The Savanna District of the Upper Mississippi River NWFR notes the snake
does occur in the district's area (FWS 2000c) and the IDNR has documented an occurrence of

(a) Personal communication with Ed Cunningham during the Quad Cities site audit, March 12, 2003.

(b) Personal communication with Ed Britton, District Manager, Savanna District, Upper Mississippi
National Wildlife and Fish Refuge, May 8, 2003.
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this snake in the vicinity of the Quad Cities site in 1977 (Pietruszka 2002). Undeveloped
portions of the Quad Cities site have not been surveyed for the western hognose snake.(a)

2.2.7 Radiological Impacts

Exelon has conducted a radiological environmental monitoring program (REMP) around the
Quad Cities site since 1968 (AEC 1972). Through this program, radiological impacts to
workers, the public, and the environment are monitored, documented, and compared to the
appropriate standards. The objectives of the REMP are:

* Provide representative measurements of radiation and of radioactive materials in those
exposure pathways and for those radionuclides that lead to the highest potential radiation
exposures of members of the public resulting from the station operation.

* Verify that the measurable concentrations or radioactive materials and levels of radiation
are not higher than expected on the basis of the effluent measurements and the modeling
of the environmental exposure pathways.

Radiological releases are summarized in the annual reports titled, The Quad Cities Nuclear
Power Station 2001 Annual Radiological Environmental Operating Report (Exelon 2002b) and,
Quad Cities Nuclear Power Station's Radioactive Effluent Report for January through
December2001 (Exelon 2002c). The limits for all radiological releases are specified in the
Quad Cities ODCM, and these limits are designed to meet Federal standards and requirements
(Exelon 2002a). The REMP includes monitoring of the aquatic environment (fish, invertebrates,
and shoreline sediment), atmospheric environment (airbome radiolodine, gross beta and
gamma), terrestrial environment (vegetation), and direct radiation (Exelon 2002a).

A review of the historical data on releases and the resultant dose calculations revealed that the
doses to maximally exposed Individuals in the vicinity of Quad Cities were a small fraction of the
limits specified in the EPA's environmental radiation standards in 40 CFR Part 190, as required
by 10 CFR 20.1301 (d). For 2001 (the most recent year for which data were available), the total
effective dose equivalent (TEDE) due to licensed activities at the Quad Cities site calculated for
the maximally exposed individual for the year 2001 was 0.069 mSv (6.9 mrem). Most of this
dose is due to the direct radiation from Units 1 and 2 (0.064 mSv [6.4 mrem]). The balance of
the calculated dose, (0.0059 mSv [0.59 mrem]), is attributable to radiological effluent releases
(Exelon 2002b). Calculations were performed using the plant effluent-release data, onsite
meteorological data, and appropriate pathways identified in the ODCM.

(a) Personal communication with Ed Cunningham during the Quad Cities site audit, March 12,2003.
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2.2.8 Socioeconomic Factors

The staff reviewed the applicant's ER (Exelon, 2003a), the Updated Final Safety Analysis
Report (UFSAR) (Exelon, 2003c), information from the US Bureau of the Census, and
information obtained from several county, city, and economic development staff during a site
visit to the Quad Cities vicinity from March 11 to March 13, 2003. The following information
describes the economy, population, and communities in the region of Quad Cities.

2.2.8.1 Housing

Exelon employs approximately 1000 workers at Quad Cities Units 1 and 2, with about 850 being
permanent employees. Approximately 54 percent of these employees live in Rock Island and
Whiteside counties, and 23 percent live in Scott County. The remaining 23 percent of the
employees reside in 16 other counties in both Illinois and Iowa.

Given the predominance of Quad Cities employees living in Rock Island, Whiteside, and Scott
counties and the absence of likely significant socioeconomic effects in other, more distant
locations, the focus of the analyses undertaken in this SEIS is on these three counties
(Exelon 2003a).

Exelon refuels Quad Cities Units 1 and 2 on a 24-month cycle. During these refueling outages,
site employment increases by approximately 1100 temporary workers for 20 days. Most of
these temporary workers are assumed to be located in the same geographic areas as
permanent Exelon staff.
Table 2-4 shows the number of housing units and vacancies in the Quad Cities vicinity for 1990
and 2000. These data show a reasonable consistency among the various geographic units in
vacancy rates for 1990 and 2000. The pattern mirrors the growth in population, shown in
Table 2-6. Homeowner and rental vacancy show a general consistency between the two
census years for most of the jurisdictions.

Rock Island and Scott counties have developed comprehensive land-use plans that encourage
growth within the existing municipalities and infrastructure. Whiteside County does not have a
formal land-use plan but uses zoning and use permits as methods of directing growth to areas
currently served by infrastructure (Exelon 2003a).
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Table 2-4. Housing Units and Housing Units Vacant (Available) by County During
1990 and 2000

Approximate Percentage
1990 2000 Change 1990 to 2000

Rock Island County, IL

Housing Units 63,327 64,489 2

Vacant Units 4010 3777 -6

Whiteside County, IL

Housing Units 24,000 25,025 4

Vacant Units 1260 1341 6

Scott County, IA

Housing Units 61,379 65,649 7

Vacant Units 3941 3315 -16

Source: USBC 2000

2.2.8.2 Public Services

Water Supply

At the present time, the water supply systems in all three counties are operating
substantially below their maximum capacities. The Quad Cities site pumps groundwater
for use as potable water and is not connected to a municipal system (Exelon 2003a). The
three counties most affected by current Quad Cities employees, in terms of consumption of
domestic water-Rock Island and Whiteside counties in Illinois, and Scott County In
Iowa- are served by a variety of small- to 'Medium-sized water companies and by
domestic water wells in the unincorporated areas of the three counties. The current
maximum capacity of the major suppliers in each county exceeds the average daily
demand by a factor of from 1.7 to 2.9 and averages 2.3 times demand for all three
counties (Exelon 2003a).

Education

In 2002, approximately 62,000 students attended schools In Rock Island, Whiteside and
Scott counties. Although the region's school districts do not keep track of Quad Cities
employees' children, Table 2-5 shows the total enrollment for students in the Quad Cities
vicinity.
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Table 2-5. School District Enrollment in Counties with
Significant Numbers of Quad Cities Employees

County Enrollment

Scott, IA 27,130

Rock Island, IL 24,519

Whiteside, IL 10,367

Total 62,016

Source: National Center for Educational Statistics, 2003

* Transportation

Route 84 provides road access to the Quad Cities site. Route 84 is a two-lane paved road
oriented in a generally north-south direction along the eastern bank of the Mississippi River.
Route 84 intersects with Interstate 80, the major east-west route in the region,
approximately 23 km (14 mi) south of the Quad Cities site. Interstate 88 branches east
from Interstate 74 about 16 km (10 mi) south of the Quad Cities site. Illinois State Route 74
turns west just north of its intersection with Illinois State Route 88, and it becomes
Interstate 80, providing access to Des Moines and other points west. The Quad Cities
vicinity is served by an international airport and river barge traffic, in addition to the active
trucking activity that makes use of the interstate freeway (Exelon 2003a).

Route 84 is used by employees traveling from the Quad Cities vicinity, from other points
south of the site in Rock Island County, and from Whiteside County north of the site. Scott
County employees travel across the Interstate 80 bridge and then north on Route 84, along
with other employees traveling from Rock Island County to the site. Employees coming
from Whiteside County travel south on Route 84 to reach the site (Exelon 2003a).

2.2.8.3 Offsite Land Use

Rock Island County is predominately rural, consisting of farmland and woods. The county's
population in 2000 was 149,374. The county contains 1170 km2 (452 mi2) or
117,000 ha (289,000 ac) of land/water area. Land use patterns in the county reflect the key
importance of livestock production and agriculture to the area. Current land cover in the county
by category is: cropland (37.3 percent), grassland (30.2 percent), forest/woodland (12.6
percent), wetland (4.6 percent), urban/built-up (8.1 percent), open water (7.0 percent), and
barren/exposed land (0.2 percent) (IL DNR 1996). Agriculture is also a significant land use in
nearby Scott and Whiteside counties, representing 77 percent and 88 percent of land area,
respectively (USDA 1997).
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Annual property taxes from Quad Cities Units 1 and 2 accounted for approximately 2.7 percent
of Rock Island County's total levee extension and approximately 2.8 percent of the county's
total collections available for distribution for the years 1997 to 2000. The local Cordova taxing
districts for the township, library, school district, road and bridge district, and fire department all
derive significant revenue from the plant (Rock Island County Board of Review 2002).
Negotiations are underway with Rock Island County for a graduated reduction in payments to
minimize the financial disruption to county and local operations caused by a change in the Rock
Island County methods of plant value assessment due to the deregulation of the utility industry
in the State of Illinois (Exelon 2003a).

Rock Island County utilizes four major tools in an effort to manage current and future land use:
County Land Use Plan, County Zoning Ordinance, County Land Evaluation and Assessment
Program, and County Subdivision Resolution. 'The county had a population Increase of
0.4 percent during 1990 and 2000 after having experienced a 10.4 percent decline in population
between 1980 and 1990 (Exelon 2003a). Strong farmland preservation policies in Rock Island
and Scott counties dictate that settlement will occur mainly in existing municipalities rather than
in rural unincorporated areas (Bi-State Regional Commission 2002). Whiteside County uses a
combination of zoning ordinance and use permits to guide county development.

The Quad Cities Metropolitan Statistical Area, consisting of the cities of Davenport and
Bettendorf, Iowa, and Rock Island, Moline and East Moline, Illinois, is located about 32 km
(20 mi) southwest of the site with a combined population in 2000 of 359,062; an increase of
8201 from 1990 (BI-State Regional Commission 2002). The nearest town, situated
approximately 6 km (4 mi) south from the site, is the village of Cordova, Illinois, with 623
residents in 2000. The nearest population center is the city of Clinton, Iowa, which is
approximately 11 km (7 mi) northeast from the site (AEC 1972).

The area immediately surrounding the site is predominantly rural, consisting of farmland and
woods; however, there is an industrial park approximately 1.6 km (1 mi) north from the site. A
gas-fired, 500-megawatt generating plant (Cordova Energy Center) is located approximately
1.6 km (1 mi) southeast from the site and a 235-megawatt coal-fired electrical generating
station (M.L. Kapp) Is located 4 km (2 mi) north from the site (Exelon 2003a). Rock Island,
Scott, and Whiteside counties are actively seeking to attract and to assist in the development of
industrial parks to foster economic growth and promote job creation.

2.2.8A Visual Aesthetics and Noise

The lands surrounding the Quad Cities site are largely agricultural, with an industrial park
directly north from the site and a gas-fired power plant southeast from the site. The major
buildings are metal-sheathed structures with the metal panels covered in subdued tones. The
highest portions of the major buildings, the stack, and the transmission lines are clearly visible
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from Illinois Route 84 and the Mississippi River. Much of the view of the station is obstructed by
a grove of evergreen trees along the highway. The transmission line towers used on the site
are four-legged open-steel structures. The river crossing towers are painted red and white to
increase their visibility for safety purposes (AEC 1972).

The noise from most equipment is confined within the plant buildings, yielding boundary noise
at the ambient level (AEC 1972). Testing of on-site and off-site warning sirens occurs monthly.

2.2.8.5 Demography

All or parts of 21 counties are located within 80 km (50 mi) of Quad Cities (Figure 2-2). Of
these counties, 13 are in Illinois, and 8 are in Iowa. Between 1990 and 2000, the area's
population grew 2.3 percent to 359,062, well below the growth of the State of Iowa
(5.4 percent), Illinois (8.6 percent), the Midwest (7.9 percent), and the nation (13.2 percent) in
the same decade.

According to U.S. Bureau of the Census (USBC) 2000 information, at least 281,423 people live
within 32 km (20 mi) of Quad Cities (Exelon 2003a). Applying the GEIS sparseness measures,
Quad Cities has a population density of 86 persons/km2 (224 persons/mi2) within 32 km (20 mi)
and falls into the least-sparse category, Category 4 (having greater than or equal to 46
persons/km2 [120 persons/mi2] within 32 km [20 mi]). As estimated from USBC 2000
information, at least 656,527 people live within 80 km (50 mi) of Quad Cities (Exelon 2003a).
This equates to a population density of 32 persons/&%2 (83 persons/mi) within 80 km (50 mi),
which is classified as Category 2 (no city with 100,000 or more persons and between 50 and
190 persons per square mile within 80 km [50 mi]). Applying the GEIS sparseness and
proximity matrix, Quad Cities is classified as sparseness Category 4 and proximity Category 2,
resulting in the conclusion that Quad Cities is located in a medium-population area.

There are no known Native American lands or reservations within 80 km (50 mi) of the Quad
Cities site.

Table 2-6 shows estimated population numbers for the three counties where the majority of the
Quad Cities site employees have lived from 1980 and are expected to live through 2030. By
the year 2030, the populations of Rock Island and Whiteside counties are projected to decrease
at average annual rates of 0.2 percent, in contrast to the growth rate of 0.5 percent projected
for the State of Illinois during the same period. The population of Scott County is expected to
increase at an average annual rate of 0.4 percent, while Iowa is projected to have an annual
average growth rate of 0.1 percent and rise to 3 million people (Exelon 2003a).
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Table 2-6. Regional Demographics

Estimated Populations and Average Annual Growth Rates In Rock Island and
Whiteside Counties, Illinois, and Scott County, Iowa from 1980 to 2030

Rock Island County Whiteside County Scott County

Year Population Percent Population Percent Population Percent

1980 165968 -0.1 65970 0.5 160022 1.2

1990 148723 -1 60186 -0.9 150979 -0.6

2000 149374 0.4 60653 0.1 158668 0.5

2010 150990 0.1 58773 -0.3 171960 0.8

2020 149574 -0.1 57987 -0.1 171283 0

2030 142219 -0.5 56517 -0.3 179740 0.5

Source: Exelon 2003a.

Exelon uses Census 2000 data from the U.S. Bureau of the Census to describe general
demographic characteristics in the Quad Cities vicinity and for the minority portion of the
environmental justice calculations. Exelon used Census 1990 data for the low-income portion
of the environmental justice calculations (Exelon 2003a). The discussion of demography in this
section and environmental justice in Section 4.4.6 relies on Census 2000 data, which now
includes both population and economic data (Geolytics Software 2000).

Resident Population Within 80 km (50 ml)

Table 2-7 presents the population distribution within 80 km (50 mi) of Quad Cities for the
year 2000.

Table 2-7. Population Distribution in 2000 Within 80 km (50 ml) of Quad Cities

O to 16 km 16 to32I 32 to 48 km 48 to 64 kn 64 to 80 km
(O to 10 m) (10 to 20 m) (20 to 30 rnl) (30 to 40 m) (40 to 50 m) Total

29906 253556 139946 99163 131938 654509
Source: Geolyfics Software 2000.
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* Transient Population

There is little transient population, either for recreation or for agriculture, in the vicinity of
Quad Cities. Almost all of the laborers on farms in the area are believed to be residents in
the area. Seasonal migrant labor plays little or no role in field agriculture in the region.

* Agricultural Labor

Agriculture contributes significantly to the Quad Cities and surrounding regional economy.
Principal crops in the region include corn, soybeans, and hay. According to the U.S.
Department of Agriculture's 1997 Census of Agriculture, receipts from all agricultural
products totaled $49.8 million in Rock Island County and $157.0 million in Whiteside
County in 1997. For the State of Illinois, the total from agricultural products was $8.6 billion.
Receipts from agricultural products in Scott County totaled $95.1 million. Iowa's total from
agricultural products was $11.9 billion (USDA 1997).

2.2.8.6 Economy

The Quad Cities region has a transportation network of trucking and rail terminals, interstate
highway access to east-west and north-south routes, one international and a number of
regional airports, and access to international seaports via the Mississippi River, giving the area
access to both domestic and international markets (Exelon 2003a). The unemployment rates
are similar among all the jurisdictions, ranging from just below 3 percent for Iowa to just over
4 percent for Rock Island County. Median household income varies from $38,600 for Rock
Island County to $42,700 in Scott County, compared with $40,600 for the Quad Cities
Metropolitan Statistical Area, $39,500 for Iowa, nearly $47,000 for Illinois, and nearly $42,000
for the nation (USBC 2000).

A recession in the 1980s and the accompanying farm crisis affected both the agricultural and
traditional heavy manufacturing sectors of the economy. While the area is still recovering from
this period, a shift has occurred from an economy that was dominated by agriculture to one that
is now centered on services, including the gaming industry.

From 1980 to 1996, the nonprofessional employment service sector in Rock Island County
increased by 121 percent, manufacturing declined by 41 percent, durable goods employment
declined by 54 percent, and non-electrical machine production declined by 63 percent. By
1997, the leading economic employment sectors were services (32 percent), retail trade
(22 percent), and manufacturing (19 percent) (Exelon 2003a).

In 1997, the leading economic employment sectors in Whiteside County were manufacturing
(36 percent), services (28 percent), and retail trade (20 percent). In Scott County for that same
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year, the leading sectors were services (34 percent), retail trade (24 percent), and
manufacturing (19 percent) (Exelon 2003a). Table 2-8 lists the largest companies in terms of
employment in the Illinois-Iowa Quad Cities vicinity.

Table 2-8. Largest Employers in the Illinois and Iowa Quad Cities Vicinity

Company Number of Employees
Deere and Company 7317
Rock Island Arsenal 6000
Genesis Medical Center 3000
ALCOA 2513
Trinity Regional Health 2500
IBP, Inc. 2300
MidAmerica Energy Company 1200
Kraft Foods North America, Inc. 1200
Illini Hospital 950
CNH Global 816
ComEd 800
APAC Customer Service 800
KONE, Inc. 600
Bituminous Casualty Corp 520
Source: Quad Cities Development Group, 2003.

There are a number of large industrial parks in various stages of planning, implementation, and
completion in Rock Island, Henry, and Whiteside counties in Illinois and Scott County in Iowa.
In recent years, developments along the Mississippi riverfront designed to complement the
corporate presence in the area and to attract convention and shopping have been built or are in
the process of being built, both in Iowa and Illinois.

In the State of Illinois, sub-county entities, particularly townships, play a major role in local real
property tax administration. Each local taxing body examines its fiscal needs and creates a
budget, then extends a levee, or proposed claim, to the county in an amount that will cover the
portion of its proposed budget that is to be covered by local real property taxes. The county
then evaluates the assessed value of the real property in the township and associated taxing
bodies with the total levee and develops a tax rate schedule to issue property tax bills to
property owners. The county collects the taxes and redistributes them to the local agencies
(Exelon 2003a).
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In 1997, the State of Illinois deregulated the electric power utility industry, which, in turn, led to a
change in the method used to assess the value of utilities' real property for county tax
purposes. Before deregulation, utility real property was assessed on the basis of depreciated
book value. Following deregulation, real property was assessed on the basis of fair market
value. Because fair market values are influenced by economic conditions and market forces,
current fair market values are expected to differ from (and generally be lower than) depreciated
book values, with attendant lower overall tax revenues, at current tax rates. Therefore, it is
anticipated that Rock Island County's property tax revenues from Quad Cities Units 1 and 2 will
most likely be lower than in the past. Table 2-9 lists the amount of Quad Cities tax payments to
Rock Island County and collections of available distributions. In addition, Exelon has appealed
its 2001 real property assessment and associated tax bill and is negotiating a graduated
reduction in payments to minimize the final disruption to the districts caused by a sudden
revenue reduction (Exelon 2003a). Exelon is also appealing its 2002 real property assessment
and tax bill. The appeal process and any attendant negotiations over assessed value and tax
payments are outside the scope of the current SEIS; it is noted that tax revenues from Quad
Cities Units 1 and 2 will likely be lower in the future, although how much lower is not known at
this time.

Table 2-9. Quad Cities Contributions to Rock Island County Operating Budgets

Rock Island
County

Percent of Collections
Property Tax Collections Available for
Paid by Quad Available for Distribution to

Year Cities Distribution Districts

1997 $3,241,673 2.8 $117,630,496

1998 $3,394,251 2.8 $122,356,796

1999 $3,524,299 2.7 $129,713,348

2000 $3,607,871 2.7 $135,791,633

Source: Exelon 2003a.

2.2.9 Historic and Archaeological Resources

This section discusses the cultural background and the known historic and archaeological
resources at the Quad Cities site and in the surrounding area.

2.2.9.1 Cultural Background

The region around the Quad Cities site contains numerous prehistoric and historic Native
American and Euro-American cultural resources. The applicant's ER mentions 322 properties
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listed in the National Register of Historic Places for the four counties near Quad Cities Units 1
and 2 (Exelon 2003a). These registered properties are mostly historic Euro-Arnerican places
and none are located in areas affected by operation of the Quad Cities site. The region of the
United States in the vicinity of the Quad Cities site is rich in prehistoric archaeological remains
as well (Fowler and Hall 1978).

"Paleo Indians" occupied North America from 10,000 to 12,000 years ago, living off the land
and subsisting on large game that has since become extinct. From approximately 10,000 years
ago and lasting until approximately 1 AD, "archaic people" were present in the native
oak/hickory deciduous forests of the area where they hunted animals and gathered plants.
(State of Illinois 2001). Following the existence of these people came the "Woodland" culture,
which archaeologists define as occupying the region between 500 BC and 900 AD. In the
Woodland culture, Native Americans became regionally distinct cultural entities. Woodland
people were dependent on maize agriculture, lived in villages, practiced a religion manifested
by burial mounds, used the bow and arrow in hunting, and began to make pottery (Fowler and
Hall 1978).

The "Mississippian" culture followed the Woodland culture from 900 to 1500 AD. This culture is
seen as a complex society of people who lived in large fortified villages, built temple mounds,
and practiced improved agricultural methods (Fowler and Hall 1978).

Known examples of older prehistoric sites are rare on the banks of the Mississippi River, but
Native American archaeological sites that date to the Woodland and Mississippian periods are
fairly common. Albany Mounds, a middle Woodland site located just south of the present town
of Albany and less than 16 km (10 mi) from the Quad Cities site, is located on the Mississippi
River flood plain (Illinois State Museum 2000). Locally, the majority of recorded prehistoric
archaeological sites are found either on top of or within terraces of the Mississippi River and its
tributaries.

The Native American societies in the project region shared several important characteristics at
the time they were first contacted by Europeans. These included an economic base that
combined hunting and gathering with growing corn; and an annual settlement cycle that varied
between population concentrations into semi-permanent river-side villages in summer, large
camps in winter, and population dispersal among scattered camps in the spring and fall
(Callender 1978).

The Quad Cities site was on the edge of several tribal territories at the time of historic contact.
Territorial boundaries were in flux throughout the historic period and until the mid-Nineteenth
Century. By the mid-1 600s eastern tribes were displaced to the west and had begun to put
pressure on the tribes in the region where Quad Cities is located today. By 1650, the Miami
had settled in northwestern Illinois and probably had encompassed the Quad Cities site within
their territory. The country of the loosely affiliated Illinois tribes was several tens of kilometers
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to the west and south when Europeans made first note of their existence. In 1673, the Illinois
occupied a region that extended from the southern tip of Lake Michigan westward into Iowa and
south into Arkansas (Bauxar 1978).

Upon settling near the present day Quad Cities site, the Miami were in conflict with the Sioux,
who occupied territories to the north and west, and shortly after 1700 the Miami moved out of
the area. By the 1730s, Sauk and Fox peoples occupied the lands abandoned by the Miami.
They lived on the banks of the Mississippi River as far south as the mouth of the Rock River. In
just 10 years, they left the area (Bauxar 1978).

The Sauk and Fox were back in the vicinity of Quad Cities by the late 1 700s. After defeat by
the Chippewa in 1783 at their village above the mouth of the Wisconsin River, they withdrew
down the Mississippi River, establishing villages on both sites of the river as far south as the
mouth of the Des Moines River.

By 1829, under pressure from Euro-American settlement and with the encouragement of the
territorial governor, Sauk and Fox leaders moved their villages to the west side of the
Mississippi River. The Sauk and Fox continued to make visits to the Illinois side to hunt and
gather, but in 1832, U.S. General Henry Atkinson engaged in a campaign against them that
defeated the tribes and definitively removed them from the territory east of the Mississippi
River.

The Potawatomi are also said to have expanded their territory into the project area in the 1 800s
(Clifton 1978). The Kickapoo may have passed through the area around 1700 (Tanner 1986).
All lands in the region surrounding the Quad Cities site were ceded in treaties dating to the
decade of the 1830s. By the 1870s there were no recognized Native American villages near
the project area.

Today, there are tribes in Texas, Oklahoma, Kansas, Iowa, Wisconsin, and Michigan who
could, because of past association with lands at or near Quad Cities, have an interest in the
plans for operation of Quad Cities Units 1 and 2. They include Kickapoo, Sauk and Fox, Iowa,
and Potawatami tribal organizations.

2.2.9.2 Historic and Archaeological Resources at Quad Cities

The applicant's ER makes no mention of historic architecture, historic landscape, traditional
cultural property, or archaeological sites recorded at the Quad Cities site in Illinois
(Exelon 2003a). The NRC did conduct historic and archaeological site file searches at
repositories in Illinois, where it found a record of an archaeological site at or near Quad Cities.
That record dates to 1933 when the University of Chicago documented an archaeological site
that contained surface features, which ulook remarkably like Indian mounds," in association with
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stone tools and pottery. They attributed the archaeological site to the Woodland period and
plotted It on land that would eventually be used by Quad Cities.

The original environmental statement related to operation of Quad Cities (AEC 1972)
incorrectly concluded that there were no known archaeological remains in the immediate vicinity
of the station near Cordova, Illinois. The U.S. Department of Interior commented on the draft
environmental statement in late August 1972, by expressing concern over the proposed
construction of a spray canal and its potential to affect archaeological resources (USDI 1972).
The U.S. Department of Interior recommended that the Atomic Energy Commission should
consult with archaeologist Charles Bareis.

By the first week of September 1972, Bareis had written a letter to the Commission noting that
on "page 16 of the Environmental Statement, it is stated that there is an absence of
archaeological materials at the plant site. This is an error because a check of our records
indicates that at least one archaeological site, Ri-60, consisting of five mounds, were or are
located in the plant area" (Bareis 1972a).

Within less than three weeks, Bareis again wrote to the Commission to report that he had
conducted a reconnaissance survey on a portion of a spray canal then under construction near
the Mississippi River (Bareis 1 972b). Bareis found no evidence of archaeological materials in
the canal right-of-way south of the plant and a few "areas of interest" in the right-of-way north of
the plant. Though he felt what he had observed had little likelihood of proving significant, he
recommended "use of due caution" during excavation.

2.2.10 Related Federal Project Activities and Consultations

The staff reviewed the possibility that the activities of other Federal agencies might impact the
renewal of the Quad Cities OLs. Any such activities could result in cumulative environmental
impacts and the possible need for a Federal agency to become a cooperating agency for the
preparation of the SEIS.

Quad Cities Units 1 and 2 are located on the east side of Pool 14 of the Mississippi River, a
reservoir that was established by the U.S. Army Corps of Engineers and continues to be subject
to routine maintenance, such as dredging.

Federal facilities and lands in proximity to the Quad Cities site are the Rock Island Arsenal,
Savanna Army Depot, and the Upper Mississippi River NWFR. The Rock Island Arsenal is
located 32 km (20 mi) south in the City of Rock Island and the Savanna Army Depot is 48 km
(30 mi) north near Hanover, Illinois. The Upper Mississippi River NWFR is located on the Iowa
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side of the Mississippi River, across from the Quad Cities site. It was established in 1924 to
protect bottomland habitat and extends 418 km (261 mi) along the west shore of the Mississippi
River.

After reviewing the Federal activities in the vicinity of Quad Cities, the staff determined there are
no Federal project activities that could result in cumulative impacts or would make it desirable
for another Federal agency to become a cooperating agency for preparing this SEIS.

The NRC is required under Section 102 of the National Environmental Policy Act (NEPA) to
consult with and obtain the comments of any Federal agency that has jurisdiction by law or
special expertise with respect to any environmental impact involved. The NRC consulted with
the U.S. Department of the Interior, Fish and Wildlife Service, and the consultation
correspondence is included in Appendix E.
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3.0 Environmental Impacts of Refurbishment

Environmental issues associated with refurbishment activities are discussed in the Generic
Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS), NUREG-1 437,
Volumes 1 and 2 (NRC 1996; 1999).(a) The GEIS includes a determination of whether the
analysis of the environmental issues could be applied to all plants and whether additional
mitigation measures would be warranted. Issues are then assigned a Category 1 or a
Category 2 designation. As set forth in the GEIS, Category 1 issues are those that meet all of
the following criteria:

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

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

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

For issues that meet the three Category 1 criteria, no additional plant-specific analysis is
required in this supplemental environmental impact statement (SEIS) unless new and
significant information is identified.

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

License renewal actions may require refurbishment activities for the extended plant life. These
actions may have an impact on the environment that requires evaluation, depending on the type
of action and the plant-specific design. Environmental issues associated with refurbishment
that were determined to be Category 1 issues are listed In Table 3-1.

Environmental issues related to refurbishment considered in the GEIS for which these
conclusions could not be reached for all plants, or for specific classes of plants, are Category 2
issues. These are listed in Table 3-2.

(a) The GEIS was originally issued in 1996. Addendum 1 to the GEIS was Issued in 1999. Hereafter,
all references to the UGEIS7 include the GEIS and its Addendum 1.

June 2004 3-1 NUREG-1437, Supplement 16 |



Environmental Impacts of Refurbishment

Table 3-1. Category 1 Issues for Refurbishment Evaluation

ISSUE-10 CFR Part 51, Subpart A, Appendix B, Table B-1 GEIS Section

SURFACE WATER QUALrrY, HYDROLOGY, AND USE (FOR ALL PLANTS)

Impacts of refurbishment on surface water quality 3.4.1

Impacts of refurbishment on surface water use 3.4.1
AQUATIC ECOLOGY (FOR ALL PLANTS)

Refurbishment 3.5
GROUND-WATER USE AND QUALITY

Impacts of refurbishment on ground-water use and quality 3.4.2

LAND USE

Onsite land use 3.2
HUMAN HEALTH

Radiation exposures to the public during refurbishment 3.8.1

Occupational radiation exposures during refurbishment 3.8.2

SOCIOECONOMICS

Public services: public safety, social services, and tourism and 3.7.4; 3.7.4.3;
recreation 3.7.4.4; 3.7.4.6
Aesthetic impacts (refurbishment) 3.7.8

Category 1 and Category 2 issues related to refurbishment that are not applicable to Quad
Cities because they are related to plant design features or site characteristics not found at
Quad Cities are listed in Appendix F.

The potential environmental effects of refurbishment actions would be identified, and the
analysis would be summarized within this section, if such actions were planned. Exelon
Generation Company, LLC (Exelon) indicated that it has performed its integrated plant
assessment, the evaluation of structures and components pursuant to 10 CFR 54.21, to identify
activities that are necessary to continue operation of Quad Cities Units 1 and 2 during the
requested 20-year period of extended operation. These activities include replacement of
certain components as well as new inspection activities and are described in the Environmental
Report (Exelon 2003). However, Exelon stated that the replacement of these components and
the additional inspection activities are within the bounds of normal plant component
replacement and inspections; therefore, they are not expected to affect the environment outside
the bounds of plant operations as evaluated in the final environmental statement (AEC 1972).
In addition, Exelon's evaluation of structures and components as required by 10 CFR 54.21 did
not identify any major plant refurbishment activities or modifications necessary to support the
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continued operation of Quad Cities Units 1 and 2 beyond the end of the existing operating
licenses. Therefore, refurbishment is not considered in this SEIS.

Table 3-2. Category 2 Issues for Refurbishment Evaluation

10 CFR 51.53
ISSUE-10 CFR Part 51, Subpart A, Appendix B, (c)(3)li)

Table B-1 GEIS Section Subparagraph

TERRESTRIAL RESOURCES

Refurbishment impacts 3.6 E

THREATENED OR ENDANGERED SPECIES (FOR ALL PLANTS)

Threatened or endangered species 3.9 E

AIR QUALIY

Air quality during refurbishment (nonattainment and 3.3 F
maintenance areas)

SOCIOECONOMICS

Housing impacts 3.72 I

Public services: public utilities 3.7.4.5 1

Public services: education (refurbishment) 3.7.4.1 I

Offsite land use (refurbishment) 3.7.5 1

Public services, transportation 3.7.4.2 J

Historic and archaeological resources 3.7.7 K

ENVIRONMENTAL JUSTICE

Environmental justice Not addressed(") Not addressed(a)

(a) Guidance related to environmental justice was not In place at the time the GEIS and the associated
revision to 10 CFR Part 51 were prepared. If a licensee plans to undertake refurbishment activities for
license renewal, environmental justice must be addressed In the licensee's environmental report and
the staff's environmental Impact statement.

3.1 References

10 CFR Part 51. Code of Federal Regulations, Title 10, Energy, Part 51, uEnvironmental
Protection Regulations for Domestic Licensing and Related Regulatory Functions."
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10 CFR Part 54. Code of Federal Regulations, Title 10, Energy, Part 54, "Requirements for
Renewal of Operating Licenses for Nuclear Power Plants."

Exelon Generation Company, LLC (Exelon). 2003a. Applicant's Environmental
FReport-Operating License Renewal Stage Quad Cities Nuclear Power Station Units 1 and 2.
License Nos. DPR-29 and DPR-30. Warrenville, Illinois.

U.S. Atomic Energy Commission (AEC). 1972. Final Environmental Statement Related to the
Operation of Quad-Cities Nuclear Power Station, Units 1 and 2, Commonwealth Edison
Company and the Iowa-Illinois Gas and Electric Company. Docket Nos. 50-254 and 50-265,
Washington, D.C. September 1972.

U.S. Nuclear Regulatory Commission (NRC). 1996. Generic Environmental Impact Statement
for License Renewal of Nuclear Plants. NUREG-1437, Volumes 1 and 2, Washington, D.C.

U.S. Nuclear Regulatory Commission (NRC). 1999. Generic Environmental Impact Statement
for License Renewal of Nuclear Plants, Main Report, "Section 6.3-Transportation, Table 9.1,
Summary of findings on NEPA issues for license renewal of nuclear power plants, Final
Report." NUREG-1437, Volume 1, Addendum 1, Washington, D.C.
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4.0 Environmental Impacts of Operation

Environmental issues associated with operation of a nuclear power plant during the renewal
term are discussed in the Generc Environmental Impact Statement for License Renewal of
Nuclear Plants (GEIS), NUREG-1437, Volumes 1 and 2 (NRC 1996; 1999).°) The GEIS
includes a determination of whether the analysis of the environmental issues could be applied
to all plants and whether additional mitigation measures would be warranted. Issues are then
assigned a Category I or a Category 2 designation. As set forth in the GEIS, Category 1
issues are those that meet all of the following criteria:

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

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

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

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

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

This chapter addresses the issues related to operation during the renewal term that are listed In
Table B-1 of 10 CFR Part 51, Subpart A, Appendix B, and are applicable to the Quad Cities
plant. Section 4.1 addresses issues applicable to the Quad Cities plant cooling system.
Section 4.2 addresses issues related to the transmission lines and onsite land use. Section 4.3
addresses the radiological impacts of normal operation. Section 4.4 addresses Issues related
to the socioeconomic impacts of normal operation during the renewal term. Section 4.5
addresses issues related to groundwater use and quality. Section 4.6 discusses the impacts of
renewal-term operations on threatened and endangered species. Section 4.7 addresses
potential new and significant information that was Identified during the scoping period.

(a) The GEIS was originally issued in 1996. Addendum 1 to the GEIS was issued in 1999. Hereafter,
all references to the OGEISW include the GEIS and its Addendum 1.
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Section 4.8 addresses cumulative impacts of operations during the renewal term. The results
of the evaluation of environmental issues related to operation during the renewal term are
summarized in Section 4.9. Finally, Section 4.10 lists references cited in the chapter. Category
1 and Category 2 issues that are not applicable to Quad Cities because they are related to plant
design features or site characteristics not found at Quad Cities are listed in Appendix F.

4.1 Cooling System

Category 1 issues in Table B-1 of 10 CFR Part 51, Subpart A, Appendix B that are applicable to
Quad Cities Units 1 and 2 cooling-system operation during the renewal term are listed in
Table 4-1. Exelon Generation Company, LLC (Exelon) stated in its Environmental Report (ER)
that no new information existed for the issues that would invalidate the GEIS conclusions
(Exelon 2003a). The staff has not identified any new and significant information during the
staff's independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the
staff's site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts related to these issues
beyond those discussed in the GEIS. For all of the issues, the staff concluded in the GEIS that
the impacts are SMALL, and additional plant-specific mitigation measures are not likely to be
sufficiently beneficial to be warranted.

Table 4-1. Category 1 Issues Applicable to the Operation of the Quad Cities Units 1 and 2
Cooling System During the Renewal Term

ISSUE-10 CFR Part 51, Subpart A, Appendix B, Table B-1 GEIS Section

SURFACE WATER QUALITY, HYDROLOGY, AND USE (FOR ALL PLANTS)

Altered current patterns at intake and discharge structures 4.2.1.2.1; 4.4.2

Temperature effects on sediment transport capacity 4.2.1.2.3; 4.4.2.2

Scouring caused by discharged cooling water 4.2.1.2.3; 4.4.2.2

Eutrophication 4.2.1.2.3; 4.4.2.2
Discharge of chlorine or other biocides 4.2.1.2.4; 4.4.2.2

Discharge of sanitary wastes and minor chemical spills 4.2.1.2.4; 4.4.2.2

Discharge of other metals in waste water 4.2.1.2.4; 4.4.2.2

Water use conflicts (plants with once-through cooling systems) 4.2.1.3

AouAlc ECOLOGY (FOR ALL PLANTS)

Accumulation of contaminants in sediments or biota 4.2.1.2.4; 4.4.3; 4.4.2.2

Entrainment of phytoplankton and zooplankton 4.2.2.1.1; 4.4.3
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Table 4-1. (contd)

ISSUE-10 CFR Part 51, Subpart A, Appendix B, Table B-I GEIS Section
Cold shock

Thermal plume barrier to migrating fish

Distribution of aquatic organisms

Premature emergence of aquatic insects
Gas supersaturation (gas bubble disease)

Low dissolved oxygen in the discharge
Losses from predation, parasitism, and disease among organisms
exposed to sublethal stresses
Stimulation of nuisance organisms (e.g., shipworms)

4.2.2.1.5; 4.4.3

4.2.2.1.6; 4.4.3

4.2.2.1.6; 4.4.3

4.2.2.1.7; 4.4.3

4.2.2.1.8; 4.4.3

4.2.2.1.9; 4.4.3

4.2.2.1.10; 4.4.3

4.2.2.1.1 1; 4.4.3

I

I

HUMAN HEALTH

Microbiological organisms (occupational health) 4.3.6

Noise 4.3.7

A brief description of the staff's review and the GEIS conclusions, as codified In Table B-1, for
each of these issues follows:

. Altered current gattems at intake and discharge structures. Based on information in the
GEIS, the Commission found that

Altered current patterns have not been found to be a problem at operating
nuclear power plants and are not expected to be a problem during the license
renewal term.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of altered current
patterns at intake and discharge structures during the renewal term beyond those discussed
in the GEIS.

* Temperature effects on sediment transport capacity. Based on information in the GEIS, the
Commission found that

These effects have not been found to be a problem at operating nuclear power
plants and are not expected to be a problem during the license renewal term.

I
I
I
I
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The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of temperature effects
on sediment transport capacity during the renewal term beyond those discussed in the
GEIS.

Scourinc caused by discharged cooling water. Based on information in the GEIS, the
Commission found that

Scouring has not been found to be a problem at most operating nuclear power
plants and has caused only localized effects at a few plants. It is not expected to
be a problem during the license renewal term.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of scouring caused by
discharged cooling water during the renewal term beyond those discussed in the GEIS.

* Eutrophication. Based on information in the GEIS, the Commission found that

Eutrophication has not been found to be a problem at operating nuclear power
plants and is not expected to be a problem during the license renewal term.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of Eutrophication
during the renewal term beyond those discussed in the GEIS.

* Discharge of chlorine or other biocides. Based on information in the GEIS, the Commission
found that

Effects are not a concern among regulatory and resource agencies, and are not
expected to be a problem during the license renewal term.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a); the scoping process; the staff's
site visit; the staff's evaluation of other available information, including the National Pollutant
Discharge Elimination System (NPDES) permit for Quad Cities, Discharge Monitoring
Reports (DMRs), and discussion with the NPDES compliance office; and public comments
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on the draft SEIS. Therefore, the staff concludes that there are no impacts of discharge of
chlorine or other biocides during the renewal term beyond those discussed in the GEIS.

* Discharge of sanitary wastes and minor chemical spills. Based on information in the GEIS,
the Commission found that

Effects are readily controlled through NPDES permit and periodic modifications,
if needed, and are not expected to be a problem during the license renewal term.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a); the scoping process; the staff's
site visit; the staff's evaluation of other available information, including the NPDES permit
for Quad Cities, DMRs, and discussion with the NPDES compliance office; and public
comments on the draft SEIS. Therefore, the staff concludes that there are no impacts of
discharges of sanitary wastes and minor chemical spills during the renewal term beyond
those discussed in the GEIS.

Discharge of other metals in waste water. Based on information in the GEIS, the
Commission found that

These discharges have not been found to be a problem at operating nuclear
power plants with cooling-tower-based heat dissipation systems and have been
satisfactorily mitigated at other plants. They are not expected to be a problem
during the license renewal term.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a); the scoping process; the staff's
site visit; the staff's evaluation of other available information, including the National Pollutant
Discharge Elimination System (NPDES) permit for Quad Cities, DMRs, and discussion with
the NPDES compliance office; and public comments on the draft SEIS. Therefore, the staff
concludes that there are no impacts of discharges of other metals in waste water during the
renewal term beyond those discussed in the GEIS.

* Water use conflicts (olants with once-through cooling systems). Based on information in
the GEIS, the Commission found that

These conflicts have not been found to be a problem at operating nuclear power
plants with once-through heat dissipation systems.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
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draft SEIS. Therefore, the staff concludes that there are no impacts of water-use conflicts
associated with the once-through cooling system during the renewal term beyond those
discussed in the GEIS.

Accumulation of contaminants in sediments or biota. Based on information in the GEIS, the
Commission found that

Accumulation of contaminants has been a concern at a few nuclear power plants
but has been satisfactorily mitigated by replacing copper alloy condenser tubes
with those of another metal. It is not expected to be a problem during the license
renewal term.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staffs
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of accumulation of
contaminants in sediments or biota during the renewal term beyond those discussed in the
GEIS.

* Entrainment of Phvtoplankton and zooglankton. Based on information in the GEIS, the
Commission found that

Entrainment of phytoplankton and zooplankton has not been found to be a
problem at operating nuclear power plants and is not expected to be a problem
during the license renewal term.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of entrainment of
phytoplankton and zooplankton during the renewal term beyond those discussed in the
GEIS.

* Cold shock. Based on information in the GEIS, the Commission found that

Cold shock has been satisfactorily mitigated at operating nuclear plants with
once-through cooling systems, has not endangered fish populations or been
found to be a problem at operating nuclear power plants with cooling towers or
cooling ponds, and is not expected to be a problem during the license renewal
term.
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The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of cold shock during
the renewal term beyond those discussed in the GEIS.

Thermal plume barrier to migrating fish. Based on information in the GEIS, the Commission
found that

Thermal plumes have not been found to be a problem at operating nuclear
power plants and are not expected to be a problem during the license renewal
term.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of thermal plume
barriers to migrating fish during the renewal term beyond those discussed in the GEIS.

* Distribution of aquatic organisms. Based on information in the GEIS, the Commission found
that

Thermal discharge may have localized effects but is not expected to effect the
larger geographical distribution of aquatic organisms.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts on the distribution of
aquatic organisms during the renewal term beyond those discussed in the GEIS.

* Premature emergence of aguatic insects. Based on information in the GEIS, the
Commission found that

Premature emergence has been found to be a localized effect at some operating
nuclear power plants but has not been a problem at Quad Cities and is not
expected to be a problem during the license renewal term.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the

June 2004 4-7 NUREG-1437, Supplement 16 |



Environmental Impacts of Operation

draft SEIS. Therefore, the staff concludes that there are no impacts of premature
emergence of aquatic insects during the renewal term beyond those discussed in the GEIS.

Gas supersaturation (aas bubble disease). Based on information in the GEIS, the
Commission found that

Gas supersaturation was a concern at a small number of operating nuclear
power plants with once-through cooling systems but has been satisfactorily
mitigated. It has not been found to be a problem at operating nuclear power
plants with cooling towers or cooling ponds and is not expected to be a problem
during the license renewal term.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of gas supersaturation
during the renewal term beyond those discussed in the GEIS.

* Low dissolved oxvaen in the discharge. Based on information in the GEIS, the Commission
found that

Low dissolved oxygen has been a concern at one nuclear power plant with a
once-through cooling system but has been effectively mitigated. It has not been
found to be a problem at operating nuclear power plants with cooling towers or
cooling ponds and is not expected to be a problem during the license renewal
term.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of low dissolved
oxygen during the renewal term beyond those discussed in the GEIS.

* Losses from predation, Parasitism and disease amona organisms exposed to sublethal
stresses. Based on information in the GEIS, the Commission found that

These types of losses have not been found to be a problem at operating nuclear
power plants and are not expected to be a problem during the license renewal
term.

The staff has not identified any new and significant information during the staff's
I independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
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site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of losses from
predation, parasitism, and disease among organisms exposed to sublethal stresses during
the renewal term beyond those discussed in the GEIS.

Stimulation of nuisance organisms (e.g.. shipworms). Based on information in the GEIS,
the Commission found that

Stimulation of nuisance organisms has been satisfactorily mitigated at the single
nuclear power plant with a once-through cooling system where previously it was
a problem. It has not been found to be a problem at operating nuclear power
plants with cooling towers or cooling ponds and is not expected to be a problem
during the license renewal term.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of stimulation of
nuisance organisms during the renewal term beyond those discussed in the GEIS.

* Microbiological organisms (occuDational health). Based on information in the GEIS, the
Commission found that

Occupational health impacts are expected to be controlled by continued
application of accepted industrial hygiene practices to minimize worker
exposures.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of microbiological
organisms during the renewal term beyond those discussed in the GEIS.

* Noise. Based on information In the GEIS, the Commission found that

Noise has not been found to be a problem at operating plants and is not
expected to be a problem at any plant during the license renewal term.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
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draft SEIS. Therefore, the staff concludes that there are no impacts of noise during the
renewal term beyond those discussed in the GEIS.

The Category 2 issues related to cooling system operation during the renewal term that are
applicable to Quad Cities Units 1 and 2 are discussed in the section that follows and are listed
in Table 4-2.

Table 4-2. Category 2 Issues Applicable to the Operation of the Quad Cities Units 1 and 2
Cooling System During the Renewal Term

ISSUE-10 CFR Part 51, Subpart A, GEIS 10 3F1 SEIS
Appendix B, Table B-1 Section 51 .53(c)(3)(il) Section

Subparagraph

AOUATIC ECOLOGY(FOR PLANTS WITH ONCE-THROUGH AND COOUNG POND HEAT-DISSIPAwON SYSTEMS)

Entrainment of fish and shellfish in early 4.2.2.1.2; B 4.1.1
life stages 4.4.3

Impingement of fish and shellfish 4.2.2.1.3; B 4.1.24.4.3

Heat shock 4.2.2.1.4; B 4.1.3
4.4.3

HUMAN HEALTH

Microbiological organisms (public
health)(plants using lakes or canals, or 4.3.6 G 4.1.4
cooling towers, or cooling ponds that
discharge to a small river)

4.1.1 Entrainment of Fish and Shellfish In Early Life Stages

For plants with once-through cooling systems, entrainment of fish and shellfish in early life
stages into cooling-water systems associated with nuclear power plants is considered a
Category 2 issue, requiring a site-specific assessment before license renewal. To perform this
evaluation, the staff reviewed the Quad Cities Units 1 and 2 ER (Exelon 2003a); visited the
Quad Cities site; and reviewed the applicant's State of Illinois NPDES Permit IL0005037, issued
on May 26, 2000, and in force until May 31, 2005 (IEPA 2000).

Section 316(b) of the Clean Water Act (CWA) requires that any standard established pursuant
to Sections 301 or 306 of the CWA shall require that the location, design, construction, and
capacity of cooling-water-intake structures reflect the best technology available for minimizing
adverse environmental impacts (33 USC 1326). Entrainment of fish and shellfish into the
cooling system is a potential adverse environmental impact that can be minimized by the best
technology available.
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The fish community of Pool 14 has been monitored yearly by the applicant since 1971 to detect
any potential impacts of Quad Cities Units 1 and 2 operation. There are no indications that
entrainment has had a destabilizing impact on fish populations (Exelon 2003a). Naturally
occurring environmental perturbations (e.g., droughts, floods, and severe winters), the
modification of the river to accommodate barge navigation, and land use within the watershed
have had the greatest influences on fish populations (Section 2.2.5).

In Pool 14, the ichthyoplankton drift typically runs from mid-April through late July. There is
minimal to no difference in density between day versus night collections nor in depth within the
water column (LaJeone and Monzingo 2000). Freshwater drum dominate the drift, comprising
over 80 percent of the eggs and 57 percent of the larvae. Other common species include
emerald shiner and common carp. Lesser contributions come from sunfishes, gizzard shad,
and buffaloes (LaJeone and Monzingo 2000).

Under a very conservative scenario of total mortality of all entrained ichthyoplankton, projected
entrainment losses could be as high as 5.4 percent during the peak periods of the occurence of
fish eggs and larvae in the water column (La Jeone and Monzingo 2000). However, as long as
discharge temperatures do not exceed 37.80C (1000F), some entrainment survival does occur
(LaJeone and Monzingo 2000). Lawler Matusky Skelly Engineers (LMS) estimated that with
100 percent entrainment, mortality would impact 0.1 to 0.7 percent of total larvae that pass the
plant (LMS 1985). However, after applying entrainment survival data to freshwater drum,
common carp, and buffalo species, the entrainment losses of these species were from 0.0006
to 0.10 percent, 0.0000 to 0.0055 percent, and 0.000 to 0.004 percent, respectively. These
projections of cropping are not considered to adversely affect the fish community of Pool 14
(LaJeone and Monzinga 2000).

The staff reviewed the available information provided by Exelon in the Quad Cities Units 1 and
2 ER (Exelon 2003a) related to the CWA 316(b) permitting process. Based on the results of
past entrainment studies and the operating history of Quad Cities Units I and 2's intake
structure, the staff concludes that the potential impacts of entrainment of fish and shellfish in
the early life stages into the cooling water intake system are SMALL, and further mitigation
measures are not warranted.

4.1.2 Impingement of Fish and Shellfish

For plants with once-through cooling systems, impingement of fish and shellfish on debris
screens of cooling-water system intakes Is considered a Category 2 issue, requiring a site-
specific assessment before license renewal. To perform this evaluation, the staff reviewed the
Quad Cities Units 1 and 2 ER (Exelon 2003a); visited the Quad Cities site; and reviewed the
applicant's State of Illinois NPDES Permit IL0005037, issued on May 26, 2000, and in force
until May 31, 2005 (IEPA 2000).
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Section 316(b) of the CWA states that any standard established pursuant to Section 301 or
306 of the CWA requires that the location, design, construction, and capacity of cooling-water-
intake structures reflect the best technology available for minimizing adverse environmental
impacts (33 USC 1326). Impingement of fish and shellfish on the debris screens of the cooling
system is a potential adverse environmental impact that can be minimized by the use of best
technology available.

Commonwealth Edison submitted a supplemental CWA Section 316(b) Demonstration in 1981
that evaluated impingement at Quad Cities Units 1 and 2, and concluded that losses due to
impingement were minimal. This demonstration was approved by both the Iowa Department of
Environmental Quality and the Illinois Environmental Protection Agency (IEPA) in 1981. From
1972 to 1983, the Quad Cities station operated in a closed-cycle or partial closed-cycle mode.
Included in an agreement (Open Cycle Agreement 1983) to allow the return of open-cycle
operation was a commitment to construct and operate a fish production facility to mitigate
potential impingement/entrainment impacts (LaJeone and Monzingo 2000).

The current NPDES permit requires Exelon to monitor fish impingement once weekly. Each
year's data are tabulated and compared to historical fish impingement data. The results are
submitted to the IEPA. The IEPA then evaluates the impingement data as part of the NPDES
renewal process which occurs every five years.

At the low river flow of 453 m3/s (16,000 ft3/s), mean intake velocity with all pumps operating is
about 0.5 m/s (1.5 ft/sec) at the traveling screens. Intake velocity measurements taken at the
entrance to the intake forebay averaged less than 0.3 m/s (1.0 ft/sec) at a river flow of 850 m3/s
(30,000 cfs). At average river flows of 1,530 m 3 /s (54,000 cfs), intake velocities are lower.
When ambient river water temperature falls below 4.40C (400F) in the late autumn, cooling
water requirements for the station can be reduced by one half. This is accomplished by
opening the ice-melt recirculation line and by idling one condenser circulating water pump from
each unit. During this period, current velocities at the forebay entrance and traveling screens
are also reduced by about 50 percent (LaJeone and Monzingo 2000).

Eighty fish species have been identified from impingement samples (Bowzer and Uppincott
2000). Gizzard shad and freshwater drum dominate the impinged species, accounting for
90 percent of the numbers and biomass of all fish impinged. Far lower contributions are made
by bluegill, white bass, and channel catfish at 5 percent, 1.9 percent, and 1.7 percent by
number, respectively (LaJeone and Monzingo 2000). Generally, impingement increases during
the autumn and remains high throughout the winter and spring. The greatest numbers are
impinged during the winter months, with fewest during the May to August period. Gizzard shad
impingement peaks in January and February, coincident with stresses of freezing or near-
freezing water temperatures. Freshwater drum numbers peak in March or April. Impingement
is primarily comprised of young-of-year or yearlings (LaJeone and Monzingo 2000). Annual
impingement estimates have ranged from 59,000 fish in 1981 to 2,989,000 fish in 1989; with
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weight of fish impinged ranging from 1200 kg (2650 lb) in 1981 to 153,700 kg (338,850 lb) in
1989 (Bowzer and Lippincott 2000).

Fish impingement at the Quad Cities site, though relatively high, does not adversely impact the
fish community because the vast majority of fish impinged by the site during winter are dead or
moribund upon their arrival in the intake forebay (LaJeone and Monzingo 2000). There have
been no measurable changes to the fish community of Pool 14 related to the Quad Cities Units
1 and 2, and no indications that impingement has had a destabilizing impact on fish populations
(LaJeone and Monzingo 2000). Naturally occurring environmental perturbations (e.g.,
droughts, floods, and severe winters), the modification of the river to accommodate barge
navigation, and land use within the watershed have had the greatest influences on fish
populations (Section 2.2.5). Because the Quad Cities site operates as a "base load" facility,
there is only minor variation in cooling water usage between years. Therefore, wide annual
fluctuations in the numbers of fish impinged are indicative of actual changes in fish abundance
in the pool, as well as a measure of seasonal and hydrologic effects on fish survival (Bowzer
and Lippincott 2000).

The staff has reviewed the available information. Based on the results of past impingement
studies and the operating history of the Quad Cities Units 1 and 2 intake structure, the staff
concludes that the potential impacts of impingement of fish and shellfish are SMALL, and
further mitigation measures are not warranted.

4.1.3 Heat Shock

For plants with once-through cooling systems, the effects of heat shock are listed as a
Category 2 issue and require plant-specific evaluation before license renewal. The NRC made
impacts on fish and shellfish resources resulting from heat shock a Category 2 issue because
of continuing concerns about thermal-discharge effects and the possible need to modify thermal
discharges in the future in response to changing environmental conditions (NRC 1996).
Information to be considered includes (1) the type of cooling system (whether once-through or
cooling pond) and (2) evidence of a CWA Section 316(a) variance or equivalent State
documentation. To perform this evaluation, the staff reviewed the Quad Cities Units I and 2
ER (Exelon 2003a); visited the Quad Cities site; and reviewed the applicant's State of Illinois
NPDES Permit IL0005037, issued on May 26, 2000, and In force until May 31, 2005
(IEPA 2000).

Quad Cities Units 1 and 2 have a once-through heat dissipation system. Commonwealth
Edison submitted a supplemental CWA Section 316(a) Demonstration in 1981 that evaluated
thermal discharges at Quad Cities plant. This demonstration was approved by both the Iowa
Department of Environmental Quality and the Illinois EPA in 1981 (Exelon 2003a). Quad Cities
Units 1 and 2 have been able to operate at full power in the open-cycle mode while still meeting
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State water temperature standards under most river flow conditions. The site utilizes river
water at the rate of 61,000 Us (970,000 gpm) and condenser cooling water is warmed a
maximum of 15.60C (280F) above ambient before being discharged to the river. Heated
condenser water is completely mixed with river water and meets the 2.80C (50F) criterion within
152 m (500 ft) downstream of the diffuser pipes (LaJeone and Monzingo 2000). Under low flow
conditions, power levels sometimes have to be reduced to ensure that the NPDES permit
temperature limits are not exceeded. Under normal circumstances, Quad Cities Units 1 and 2
meet State water quality (temperature) standards. Exelon has consistently operated Quad
Cities Units 1 and 2 in compliance with the thermal-discharge limits established for the plant by
the IEPA. Therefore, no formal CWA Section 316(a) variance in accordance with 40 CFR 125
has been needed or sought by the facility.

Thermal discharges related to the operation of Quad Cities Units 1 and 2 affect a relatively
small area of the Mississippi River. The required thermal mixing zone does not exceed 10.5 ha
(26 acres). This is only about 0.25 percent of the area of Pool 14 (4165 ha [10,292 acres]).
Furthermore, it extends no more than 152 m (500 ft) downstream of the point of discharge.
Section 2.2.5 discusses the major changes and modifications to the Upper Mississippi River
that have had an effect on aquatic resources. Thermal discharges have not been implicated as
having caused any adverse impacts on fish or shellfish. A major mussel bed, which is one of
the Essential Habitat Areas for the endangered clam, the Higgins' eye pearlymussel (Lampsilis
higginsil), is located at River Miles 505.5 through 503.0 (Section 2.2.5). This mussel bed is
over 1.6 km (1.0 mi) downstream of the Quad Cities site and mixing zone. Therefore, this
mussel bed is not affected by thermal discharges.

The staff has reviewed the available information, and on the basis of the conditions of the
NPDES permit and the operating history of the Quad Cities Units 1 and 2 discharge, concludes
that the potential impacts of discharged heated water from the cooling-water-intake system to
aquatic biota are SMALL, and further mitigation measures are not warranted.

4.1.4 Microbiological Organisms (Public Health)

The effects of microbiological organisms on human health are listed as a Category 2 issue and
require plant-specific evaluation before license renewal. The annual flow of the Mississippi
River near the Quad Cities site is 4.5 x 1 010 m3 (1.6 x 1012 ft3) per year, which is less than the
8.9 x 1010 m3 (3.15 x 1012 ft3) per year threshold value in 10 CFR 51 .53(c)(3)(ii)(G). Thus, the
effects of is discharge on microbiological organisms must be addressed for Quad Cities Units 1
and 2.

The Category 2 designation is based on the magnitude of the potential public-health impacts
associated with thermal enhancement of the enteric pathogens (Salmonella sp. and
Shigella sp.), the Pseudomonas aeruginosa bacterium, thermophilic fungi, a number of
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Legionella sp. bacteria species, and pathogenic strains of the free-living amoebae (Naegleria
fowleri and Acanthamoeba sp.) (NRC 1999). Generally, Quad Cities Units I and 2 discharge
temperatures do not exceed 44.2 0C (111 .6 OF). In July and August, 2001, daily temperatures
in the discharge canal ranged from 32.1 to 43.3 'C (89.7 to 1 100F) and below those known to
be conducive to the growth and survival of thermophilic pathogens (Exelon 2003a). Based on
these average daily temperatures in the discharge canal, coupled with the dilution provided by
the Mississippi River, the thermophilic microorganisms are not expected to cause any
appreciable public health risk (Mudgett 2002). The State of Iowa Department of Public Health
also concurs that there is no significant threat to the public from thermophilic microorganisms
attributable to operation of Quad Cities Unit 1 and 2 (Barton 2002). Disinfection of the Quad
Cities Units I and 2 sewage treatment plant effluent and NPDES permit requirements to
monitor fecal coliforms in this effluent further reduces the potential for the heated discharge to
be a seed source or inoculant for pathogenic microorganisms (Exelon 2003a).

The staff independently reviewed the Quad Cities Units 1 and 2 ER (Exelon 2003a); visited the
Quad Cities site; and reviewed the applicant's State of Illinois NPDES Permit IL0005037, issued
on May 26,2000, and effective until May 31,2005 (IEPA 2000). Based on its review of this
information, coupled with the fact that Quad Cities Units 1 and 2 operations and cooling
systems are not expected to change significantly over the license renewal term, the staff
concludes that the potential impacts to public health from microbiological organisms resulting
from the Quad Cities Units 1 and 2 cooling-water discharges are SMALL, and further mitigation
is not warranted.

4.2 Transmission Lines

The Final Environmental Statement for Quad Cities Units I and 2 (AEC 1972) describes four
transmission lines that connect Quad Cities Units 1 and 2 with the transmission system - two
lines to the Nelson substation, one line to the Davenport substation near Davenport, Iowa, and
one line to Barstow substation near Rock Island, Illinois. Environmental impacts of the lines to
the Davenport and Barstow substations were not evaluated in the FES because the lines were
planned before Quad Cities, and the lines would have been built even if Quad Cities Units 1
and 2 had not been built. Changes to lines connecting Quad Cities Units 1 and 2 to the
transmission system are described in the applicant's ER (Exelon 2003a). The changes include
addition of a fifth line from Quad Cities to the Rock Creek substation, which is approximately 8
km (5 mi) north. The scope of this review includes the full length of all five lines.

Category 1 issues in 10 CFR Part 51, Subpart A, Appendix B, Table B-1 that are applicable to
transmission lines from Quad Cities Units 1 and 2 are listed in Table 4-3. Exelon stated in its
ER that it is not aware of any new and significant information associated with the renewal of the
Quad Cities Units 1 and 2 OLs. The staff has not identified any new and significant information
during the staff's independent review of the Quad Cities ER (Exelon 2003a), the scoping
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process, the staff's site visit, the staff's evaluation of other available information, and public
comments on the draft SEIS. Therefore, the staff concludes that there are no impacts related
to these issues beyond those discussed in the GEIS. For all of those issues, the staff
concluded in the GEIS that the impacts are SMALL, and additional plant-specific mitigation
measures are not likely to be sufficiently beneficial to be warranted.

A brief description of the staff's review and GEIS conclusions, as codified in Table B-i1 of the
GEIS, for each of these issues follows:

Power line right-of-way management (cutting and herbicide application). Based on
information in the GEIS, the Commission found that

The impacts of right-of-way maintenance on wildlife are expected to be of small
significance at all sites.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of power line right-of-
way management during the renewal term beyond those discussed in the GEIS.

Table 4-3. Category 1 Issues Applicable to the Transmission Lines During the Renewal Term

ISSUE-10 CFR Part 51, Subpart A, Appendix B, Table B-1 GEIS Section
TERRESTRIAL RESOURCES

Power line right-of-way management (cutting and herbicide application) 4.5.6.1

Bird collision with power lines 4.5.6.2
Impacts of electromagnetic fields on flora and fauna (plants, agricultural 4.5.6.3
crops, honeybees, wildlife, livestock)

Floodplains and wetland on power line right of way 4.5.7

AIR QUAUTry
Air quality effects of transmission lines 4.5.2

LAND USE

Onsite land use 4.5.3
Power line right of way 4.5.3
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Bird collision with power lines. Based on information in the GEIS, the Commission found
that

Impacts are expected to be of small significance at all sites.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of bird collisions with
power lines during the renewal term beyond those discussed in the GEIS.

* Imeacts of electromagnetic fields on flora and fauna (plants, agricultural crops. honeybees.
wildlife, livestock). Based on information in the GEIS, the Commission found that

No significant impacts of electromagnetic fields on terrestrial flora and fauna
have been identified. Such effects are not expected to be a problem during the
license renewal term.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of electromagnetic
fields on flora and fauna during the renewal term beyond those discussed in the GEIS.

* Floodplains and wetlands on power line right of way. Based on information in the GEIS, the
Commission found that

Periodic vegetation control is necessary in forested wetlands underneath power
lines and can be achieved with minimal damage to the wetland. No significant
impact is expected at any nuclear power plant during the license renewal term.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of power-line right-of-
way on floodplains and wetlands during the renewal term beyond those discussed in the
GEIS.
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* Air quality effects of transmission lines. Based on the information in the GEIS, the
Commission found that

Production of ozone and oxides of nitrogen is insignificant and does not
contribute measurably to ambient levels of these gases.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staffs
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no air quality impacts of
transmission lines during the renewal term beyond those discussed in the GEIS.

* Onsite land use. Based on information in the GEIS, the Commission found that

Projected onsite land use changes required during... the renewal period would
be a small fraction of any nuclear power plant site and would involve land that is
controlled by the applicant.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no onsite land use impacts during
the renewal term beyond those discussed in the GEIS.

* Power line right of way (land use). Based on information in the GEIS, the Commission
found that

Ongoing use of power line right of ways would continue with no change in
restrictions. The effects of these restrictions are of small significance.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of power line right of
way on land use during the renewal term beyond those discussed in the GEIS.

There is one Category 2 issue related to transmission lines, and another issue related to
transmission lines that is being treated as a Category 2 issue. These issues are listed in
Table 4-4 and are discussed in Sections 4.2.1 and 4.2.2.
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Table 4-4. Category 2 and Uncategorized Issues Applicable to the Quad Cities
Transmission Lines During the Renewal Term

1O CFR SI
ISSUE-10 CFR Part 51, Subpart A, GELS 51.53(c)(3)(11) SEIS

Appendix B, Table B-1 Section Subparagrap n
h

HUMAN HEALTH

Electromagnetic fields, acute effects (electric 4.5A.1 H 4.2.1
shock)

Electromagnetic fields, chronic effects 4.5.4.2 NA 4.2.2

4.2.1 Electromagnetic Fields, Acute Effects (Electric Shock)

In the GEIS, the Commission found that without a review of the conformance of each nuclear
plant transmission line with National Electrical Safety Code (NESC 1997) criteria, it is not
possible to determine the significance of the electric shock potential. Evaluation of individual
plant transmission lines Is necessary because the issue of electric shock safety was not
addressed in the licensing process for some plants. For other plants, land use in the vicinity of
transmission lines may have changed, or power distribution companies may have chosen to
upgrade line voltage. To comply with 10 CFR 51 .53(c)(3)(ii)(H), the applicant must provide an
assessment of the potential shock hazard if the transmission lines that were constructed for the
specific purpose of connecting the plant to the transmission system do not meet the
recommendations of the NESC for preventing electric shock from induced currents.

The five lines that are within the scope of this review were examined by the applicant to identify
the configuration where the potential for current-induced shock would be the greatest. The
electric field strength and induced current were calculated for a large tractor-trailer truck parked
beneath the line for each limiting configuration (Exelon 2003a; Exelon 2003b) using the
AC/DCLINE computer code produced by the Electric Power Research Institute (EPRI 1992).

Calculated induced currents exceeded the NESC 5-mA induced current standard at only one
location on the five lines within the scope of this review. The maximum calculated induced
current on the North Nelson line was 6.0 mA at a location where the line crosses a county road.
However, since large truck traffic on the road is very infrequent, it is considered unlikely that a
large truck would park under the line.

The staff concludes that the impact of the potential for electric shock is MODERATE on the
segment of the north Nelson line where calculated induced currents exceed 5 mA.
Consideration of mitigation is warranted in the vicinity of this line segment. By letter dated
September 22,2003, the NRC staff informed Exelon Energy Delivery (who owns, operates, and
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maintains the portion of the transmission system to which this finding applies) of its findings
(NRC 2003c). The impacts of the potential for electric shock are SMALL on the remaining
portion of the north Nelson line, the south Nelson line, the Barstow line, the Rock Creek line,
and the Davenport line where the induced currents are calculated to be 5 mA or less. No
additional mitigation is warranted on these lines and line segments.

4.2.2 Electromagnetic Fields, Chronic Effects

In the GEIS, the chronic effects of 60-Hz electromagnetic fields from power lines were not
designated as Category 1 or 2, and will not be until a scientific consensus is reached on the
health implications of these fields.

The potential for chronic effects from these fields continues to be studied and is not known at
this time. The National Institute of Environmental Health Sciences (NIEHS) directs related
research through the U.S. Department of Energy (DOE). A recent report (NIEHS 1999)
contains the following conclusion:

The NIEHS concludes that ELF-EMF (extremely low frequency-electromagnetic field]
exposure cannot be recognized as entirely safe because of weak scientific evidence that
exposure may pose a leukemia hazard. In our opinion, this finding is insufficient to
warrant aggressive regulatory concern. However, because virtually everyone in the
United States uses electricity and therefore is routinely exposed to ELF-EMF, passive
regulatory action is warranted such as a continued emphasis on educating both the
public and the regulated community on means aimed at reducing exposures. The
NIEHS does not believe that other cancers or non-cancer health outcomes provide
sufficient evidence of a risk to currently warrant concem.

This statement is not sufficient to cause the staff to change its position with respect to the
chronic effects of electromagnetic fields. The staff considers the GEIS finding of "not
applicable" still appropriate and will continue to follow developments on this issue.

4.3 Radiological Impacts of Normal Operations

Category 1 issues in 10 CFR Part 51, Subpart A, Appendix B, Table B-1 that are applicable to
Quad Cities Units 1 and 2 in regard to radiological impacts are listed in Table 4-5. Exelon
stated in the Quad Cities ER (Exelon 2003a) that it is not aware of any new and significant
information associated with the renewal of the Quad Cities Units 1 and 2 OLs. The staff has
not identified any new and significant information during the staff's independent review of the
Quad Cities ER (Exelon 2003a), the scoping process, the staff's site visit, the staff's evaluation
of other available information, and public comments on the draft SEIS. Therefore, the staff
concludes that there are no impacts related to these issues beyond those discussed in the
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GEIS (NRC 1996, 1999). For all of those issues, the staff concluded in the GEIS that the
impacts are SMALL and additional plant-specific mitigation measures are not likely to be
sufficiently beneficial to be warranted.

Table 4-5. Category 1 Issues Applicable to Radiological Impacts of Normal Operations
During the Renewal Term

ISSUE-10 CFR Part 51, Subpart A, Appendix B, Table B-1 GEIS Section

HUMAN HEALTH

Radiation exposures to public (license renewal term) 4.62

Occupational radiation exposures (license renewal term) 4.6.3

A brief description of the staff's review and the GEIS conclusions, as codified in Table B-1, for
each of these issues follows:

* Radiation exposures to public (license renewal term). Based on information in the GEIS,
the Commission found that

Radiation doses to the public will continue at current levels associated with
normal operations.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staffs
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of radiation exposures
to the public during the renewal term beyond those discussed in the GEIS.

* Occupational radiation exposures (license renewal term). Based on information in the
GEIS, the Commission found that

Projected maximum occupational doses during the license renewal term are
within the range of doses experienced during normal operations and normal
maintenance outages, and would be well below regulatory limits.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of occupational
radiation exposures during the renewal term beyond those discussed in the GEIS.

There are no Category 2 issues related to radiological impacts of routine operations.
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4.4 Socioeconomic Impacts of Plant Operations During the
License Renewal Period

Category 1 issues in 10 CFR Part 51, Subpart A, Appendix B, Table B-1 that are applicable to
socioeconomic impacts during the renewal term are listed in Table 4-6. Exelon stated in its ER
(Exelon 2003a) that it is not aware of any new and significant information associated with the
renewal of the Quad Cities Units 1 and 2 OLs. Further, Exelon has determined that there is no
need to undertake major refurbishment or replacement actions to maintain important systems,
structures, and components during the license renewal period.

The staff has not identified any new and significant information during the staff's independent
review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's site visit, the
staff's evaluation of other available information, and public comments on the draft SEIS.
Therefore, the staff concludes that there are no impacts related to these issues beyond those
discussed in the GEIS (NRC 1996, 1999). For these issues, the staff concluded in the GEIS
that the impacts are SMALL and additional plant-specific mitigation measures are not likely to
be sufficiently beneficial to be warranted.

Table 4-6. Category 1 Issues Applicable to Socioeconomics During the Renewal Term

ISSUE-10 CFR Part 51, Subpart A, Appendix B, Table B-1 GEIS Section

SOCIOECONOMICS

Public services: public safety, social services, and tourism and recreation 4.7.3; 4.7.3.3; 4.7.3.4;
4.7.3.6

Public services: education (license renewal term) 4.7.3.1

Aesthetic impacts (license renewal term) 4.7.6

Aesthetic impacts of transmission lines (license renewal term) 4.5.8

A brief description of the staff's review and the GEIS conclusions, as codified in Table B-1, for
each of these issues follows:

* Public services: public safety. social services, and tourism and recreation. Based on
information in the GEIS, the Commission found that

Impacts to public safety, social services, and tourism and recreation are
expected to be of small significance at all sites.

I The staff has not identified any new and significant information during the staff's
I independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
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site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts on public safety, social
services, and tourism and recreation during the renewal term beyond those discussed in the
GEIS.

* Public services: education (license renewal term). Based on information in the GEIS, the
Commission found that

Only impacts of small significance are expected.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts on education during
the renewal term beyond those discussed in the GEIS.

* Aesthetic imiacts (license renewal term). Based on Information in the GEIS, the
Commission found that

No significant impacts are expected during the license renewal term.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no aesthetic impacts during the
renewal term beyond those discussed in the GEIS. I

. Aesthetic impacts of transmission lines (license renewal term). Based on information in the
GEIS, the Commission found that

No significant impacts are expected during the license renewal term.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no aesthetic impacts of
transmission lines during the renewal term beyond those discussed in the GEIS.

Table 4-7 lists the Category 2 socioeconomic issues, which require plant-specific analysis, and
environmental justice, which was not addressed in the GEIS.
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Table 4-7. Environmental Justice and GEIS Category 2 Issues Applicable to
Socioeconomics During the Renewal Term

ISSUE-1 0 CFR Part 51, Subpart A,1 G ElS S ectIo n 51 C)FlR SEIS
Appendix B, Table B-1 SGu bSp ara gra5p5h Section

SOCIOECONOMICS

Housing impacts 4.7.1 1 4.4.1

Public services: public utilities 4.7.3.5 1 4.4.2
Offsite land use (license renewal term) 4.7.4 1 4.4.3

Public services, transportation 4.7.3.2 J 4.4.4
Historic and archaeological resources 4.7.7 K 4.4.5

Environmental justice Not addressed(') Not addressed 4.4.6

(a) Guidance related to environmental justice was not in place at the time the GEIS and the associated revision
to 10 CFR Part 51 were prepared. Therefore, environmental justice must be addressed in the licensee's
environmental report and the staffs environmental impact statement.

4.4.1 Housing Impacts During Operations

To determine housing impacts, the applicant followed Appendix C of the GEIS (NRC 1996),
which presents a population characterization method based on two factors, sparsenessm and
"proximity (GEIS Section C.1.4 [NRC 1996,1999]). Sparseness measures population density
within 32 km (20 mi) of the site, and proximity measures population density and city size within
80 km (50 mi). Each factor has categories of density and size (GEIS Table C.1), and a matrix
is used to rank the population category as low, medium, or high (GEIS Figure C.1).

Data from the U.S. Bureau of the Census (USBC) 2000 Census of Population indicates that
approximately 283,000 persons live within 32 km (20 mi) of the Quad Cities site. Within this
radius, the population density is 86 persons/km2 (224 persons/mi 2). Thus, the Quad Cities site
falls into Category 4 of the GEIS sparseness classification (greater than or equal to
46 persons/km2 [120 persons/mi 2] within 32km (20 mi] NRC 1996). In addition, there are five
communities with populations exceeding 25,000 within 32 km (20 mi) of the Quad Cities site.

An analysis of data from the 2000 Census indicates that approximately 657,000 persons reside
within 80 km (50 mi) of the Quad Cities site, for a population density of 32 persons/km2

(83 persons/m?) in this radius. The Census 2000 data show that one city, Davenport, Iowa,
has a population of 98,359, which places the Quad Cities region in Category 2 proximity
classification (no city with 100,000 or more persons and between 20 and 73 persons/km2 [50
and 190 persons/miu within 80 km [50 mi]). However, Davenport grew at 3.2 percent over the
1990-2000 decade and within the next few years, it is possible that the Quad Cities region will
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be in the Category 3 proximity classification (one or more cities with 100,000 or more persons
and less than 73 persons/km2 [190 persons/mig within 80 km [50 mi]).

Currently, the Quad Cities region is classified in sparseness Category 4 and proximity Category
2, resulting in classification of the Quad Cities region as a medium-population area according to
the GEIS Sparseness and Proximity Matrix (NRC 1996). When the Davenport population
exceeds 100,000, the region will be considered a high-population area. Therefore, the Quad
Cities site is in a regional population context in which SMALL housing and employment impacts
from license renewal would be expected.

In 10 CFR Part 51, Subpart A, Appendix B, Table B-1, the NRC concluded that impacts on
housing availability are expected to be of small significance at plants located in a medium-
population area where growth-control measures are not in effect. The Quad Cities site is
located in a medium-population area, and although Rock Island, Whiteside, and Scott counties
and their municipal governments attempt to direct growth within the established growth
boundaries without sprawl, growth-control measures are not in effect. Based on the NRC
criteria, Exelon expects housing impacts to be SMALL during continued operations (Exelon
2003a).

SMALL impacts result when no discernible change in housing availability occurs, changes in
rental rates and housing values are similar to those occurring statewide, and no housing
construction or conversion is required to meet new demand (NRC 1996). The GEIS assumes
that no more than a total additional staff of 60 permanent workers might be needed at each unit
during the license renewal period to perform routine maintenance and other activities related to
license renewal. Although Exelon expects to perform these routine activities during scheduled
outages, they assumed they would not add more than 60 total employees to their permanent
staff during the license renewal period (Exelon 2003a). This addition of 60 permanent workers,
plus 139 indirect jobs (Exelon 2003a), would result in an increased demand for a total of 199
housing units around the Quad Cities site (153 housing units for Rock Island, Whiteside, and
Scott counties).(a) The demand for the existing housing units could be met with the construction
of new housing or use of existing, unoccupied housing. In an area that has a population of
more than 368,000, this demand would not create a discernible change in housing availability,
change in rental rates or housing values, or spur much new construction or conversion. As a
result, Exelon concludes that the impacts would be SMALL and mitigation measures would not
be necessary (Exelon 2003a).1b)

(a) This assumes 77 percent of the new hires reside in the three counties (See Section 2.2.8.1).
(b) Exelon's estimate of 153 housing units is likely to be an upper bound" estimate. Most of the

potentially new lobs would most likely be filled by existing area residents, thus creating no, or little,
net demand for housing.
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The staff reviewed the available information relative to housing impacts and Exelon's
conclusions. Based on this review, the staff concludes that the impact on housing during the
license renewal period would be SMALL, and further mitigation is not warranted.

4.4.2 Public Services: Public Utility Impacts During Operations

An analysis of impacts on the public water supply system considered both plant demand and
plant-related population growth. Section 2.2.2 describes the Quad Cities Units 1 and 2 permitted
withdrawal rate and actual use of water. The plant is not connected to a municipal water system
because it uses groundwater from its own wells. Exelon plans no refurbishment in conjunction
with this license renewal, so plant demand will not change beyond current demands (Exelon
2003a).

To estimate the potential increase in demand for water resulting from new employment, it was
assumed that there might be an increase of up to 60 permanent employees during license
renewal, which might result in 199 direct and indirect new jobs, that, given the average household
size, would result in a net overall population increase of approximately 516 persons and 199
households as a result of those jobs. These were distributed according to the current distribution
of Quad Cities employees across the three most affected counties, Rock Island and Whiteside
counties in Illinois and Scott County in Iowa and compared with the water service capacities of the
larger water service companies in these counties (Exelon 2003a). Table 4-8 shows the results of
these estimates. The staff finds that the impact of increased water use on area water systems is
SMALL and that further mitigation is not warranted.

Table 4-8. Water Supply and Estimated Potential Additional Consumption from Direct and
Indirect New Employment During the Renewal Term

I

I

I

Estimated Consumption Water Additional
County Number of (Based on 80 Supplier Consumption

Persons Gallons/day) Capacity Capacity

Rock Island 122 9760 53 MGD 0.02%

Whiteside 165 13200 16.5 MGD 0.08%

Scott 118 9440 32 MGD 0.03%

Source: Exelon 2003a.

4.4.3 Offsite Land Use During Operations

Offsite land use during the license renewal term is a Category 2 issue (10 CFR 51, Subpart A,
Appendix B, Table B-1). Table B-1 of 10 CFR 51 Subpart A, Appendix B notes that "significant
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changes in land use may be associated with population and tax revenue changes resulting from
license renewal."

Section 3.7.5 and 4.7.4 of the GEIS define the magnitude of land-use changes as SMALL if
little new development and minimal changes to an area's land-use pattern result. MODERATE
change results if considerable new development and some changes to the land-use pattern
occur. The magnitude of change is LARGE if large-scale new development and major changes
in the land-use pattern occur.

Exelon has identified a maximum of 60 additional employees during the license renewal term
plus an additional 139 indirect jobs (total 199) in the surrounding community (Exelon 2003a).
Using this upper-bound employment assumption, the staff calculated that there could be an
increase In total population within the two states of 517 people during the license renewal term.

Section 3.7.5 of the GEIS (NRC 1996) states that if plant-related population growth is less than
5 percent of the study area's total population, offsite land-use changes would be small,
especially if the study area has established patterns of residential and commercial
development, a population density of at least 23 persons/km2 (60 persons/mi 2), and at least one
urban area with a population of 100,000 or more within 80 km (50 mi). Population growth
related to Quad Cities license renewal will be less than 5 percent of the area's 2000 total
population of 654,509; the area has established patterns of residential and commercial
development, a population density of well over 32 persons/km2 (83 persons/mi 2), and the
conjoined urban area (Quad Cities Metropolitan Statistical Area composed of Davenport and
Bettendorf, Iowa, and Rock Island, Moline, and East Moline, Illinois) with a population of
359,062 in 2000 within the 80-km (50-mi) radius. Consequently, the staff concludes that
population changes resulting from license renewal are likely to result in SMALL offsite land-use
impacts.

Tax revenue can affect land use because it enables local jurisdictions to be able to provide
the public services (e.g., public facilities and utilities) necessary to support development.
Section 4.7.4.1 of the GEIS states that the assessment of tax-driven, land-use impacts during
the license renewal term should consider (1) the size of the plant's payments relative to the
community's total revenues, (2) the nature of the community's existing land-use pattern, and
(3) the extent to which the community already has public services in place to support and guide
development. If the plant's tax payments are projected to be small relative to the community's
total revenue, tax-driven, land-use changes during the plant's license renewal term would be
SMALL, especially where the community has pre-established patterns of development and has
provided adequate public services to support and guide development. Section 4.7.2.1 of the
GEIS states that if tax payments by the plant owner are less than 10 percent of the taxing
jurisdiction's revenue, the significance level would be SMALL. If the plant's tax payments are
projected to be medium to large relative to the community's total revenue, new tax-driven,
land-use changes would be MODERATE.
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Annual property taxes from Quad Cities Units 1 and 2 accounted for approximately 2.7 percent
of Rock Island County's total levee extension and approximately 2.8 percent of the county's
total collections available for distribution for the years 1997 to 2000. However, the local
Cordova taxing districts for the township, library, school district, road and bridge district, and fire
department derive significant revenue (31 to 73 percent of their total revenue from all sources)
from the plant (Rock Island County Board of Review 2002).

Negotiations are underway between Exelon and Rock Island County for a graduated reduction
in payments to minimize the financial disruption to county and local operations caused by a
change in the methods of plant value assessment due to the deregualtion of the utility industry
in the State of Illinois (Exelon 2003a). The local taxing districts that rely on the plant for a large
portion of their revenue will be adversely affected to a significant degree by the decline in tax
receipts. However, this decline is not related to the proposed license renewal for Quad Cities
Units 1 and 2.

Since no major refurbishment activites are planned at the Quad Cities site during the license
renewal term, no new incremental sources of plant-related tax payments are expected that
could influence land use in Rock Island County by fostering considerable growth. Therefore,
the staff concludes that tax-related land use impacts caused during the plant's license term
renewal are SMALL.

Rock Island County utilizes four major tools in an effort to manage growth and sprawl
throughout the county. Strong farmland preservation policies in Rock Island County dictate that
settlement is to occur mainly in existing municipalities rather than in rural unincorporated areas
(Bi-State 2002). Similarly, Scott County, Iowa and Whiteside County, Illinois, also seek to guide
their counties' development. Therefore, any possible population growth emanating from plant
property taxes or employment during the plants license renewal term are likely to be channeled
to county-targeted growth locations where utilities, facilities, and services can accommodate
growth and thus the impacts of these changes would be SMALL.

Based on the information presented above, the staff concludes that offsite land-use impacts are
likely to be SMALL and additional mitigation is not warranted.

4.4.4 Public Services: Transportation Impacts During Operations

Currently, Quad Cities employs approximately 850 staff and 130 contract/matrixed workers.
The upper-bound potential increase in permanent staff during the license renewal term is
60 additional workers, or approximately 6 percent of the current permanent and contract
workforce of approximately 980 employees. The State of Illinois Department of Transportation
does not make level of service (LOS) determinations in rural, non-metropolitan areas such as
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the Quad Cities site, unless it is deemed necessary, and therefore, none of the roads in the
vicinity of the site has had a LOS determination.

The staff reviewed Exelon's assumptions and resulting conclusions. The staff concludes that
any impact of Quad Cities employees on transportation service degradation is likely to be
SMALL and does not require further mitigation.

4.4.5 Historic and Archaeological Resources

The National Historic Preservation Act (NHPA), as amended through 1992, requires Federal
agencies to take into account the potential effects of their undertakings on historic properties.
The historic-review process mandated by Section 106 of the NHPA is outlined in regulations
issued by the Advisory Council on Historic Preservation in 36 CFR Part 800, as amended
through 2001. Renewal of an OL for a nuclear power plant is an undertaking that could
possibly affect either known or potential historic properties that may be located at the plant.
Therefore, in accordance with the provisions of NHPA, the NRC Is required to make a
reasonable effort to identify historic properties in the area of potential effect. If no historic
properties are present or affected, the NRC is required to notify the State Historic Preservation
Office before proceeding. If it is determined that historic properties are present, the NRC is
required to assess and resolve possible adverse effects of the undertaking. In general, lands
within the boundaries of a nuclear-plant site fall into one of the following categories:

(1) Areas with No Potential for archaeological resources. These areas include lands where
past disturbances related to the construction of the power station and appurtenant
facilities have taken place to such an extent that once-extant cultural resources are no
longer present. No further archaeological investigations would be recommended for
these areas.

(2) Areas with Low Potential for archaeological resources. Lands within the plant site that
fall into this category are those that are relatively undisturbed but that possess
characteristics that would normally indicate a low possibility for most types of cultural
resources to occur. For the most part, these lands have a degree of slope greater than
15 percent. For most of these areas, further archaeological work would not be
necessary, although there could be smaller areas within the larger zone where specific
ground conditions could require investigation.

(3) Areas with Moderate-to-High Potential for archaeological resources. These areas are
classified as those that are relatively undisturbed by past activities and have a likelihood
for prehistoric and historic archaeological sites, according to local models of prehistoric
and historic land use and settlement patterning. Archaeological investigation would be
recommended prior to undertaking any ground-disturbing activities in these areas.
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The Quad Cities site is an area of moderate-to-high potential. There are no known historic
resources at the Quad Cities site. However, there are reports of archaeological resources on
the Quad Cities site (Bareis 1972a, 1972b). A prehistoric Woodland-period archaeological site
associated with Quad Cities property was recorded by archaeologists in 1933. In 1972,
archaeologists found some areas of archaeological interest in a reconnaissance during
construction of a spray canal.

The Quad Cities property has not been investigated by professional archaeologists at a level
that would conclusively determine the current presence or absence of archaeological sites, or
define the significance of any such resources that may exist on these lands. The Quad Cities
license renewal application for continued operations does not include proposals for future land-
disturbing activities or structural modifications beyond routine maintenance at the plant nor
does it guarantee against such disturbances.

Exelon initiated communication with the Iowa and Illinois state historic preservation offices by
letters dated April and January of 2002 (Jury 2002a, 2002b). The letters express Exelon's
desire to assess the effects of the license renewal on historic properties, as required by the
NRC of applicants for operating license renewal. The letters specifically include within the
purview of the undertaking the Quad Cities site itself and five related transmission lines built to
connect Quad Cities to the regional transmission system. The applicant notes in its letters that
it does not expect the operation of Quad Cities, including maintenance of the identified
transmission lines, through the license renewal term to adversely affect cultural or historical
resources. The applicant further notes in the letters that 'No major structural modifications
have been identified for the purposes of supporting license renewal. Any maintenance activities
necessary to support license renewal would be limited to previously disturbed areas. No
additional land disturbance is anticipated in support of license renewal." Finally, a request is
made in the letters for state concurrence with a determination that operations at Quad Cities
during the period of the license renewal would have "...no effect on any historic or archeological
properties."

Both the Illinois and Iowa historic preservation offices responded to the applicant's letters,
concurring that the operation and management of the Quad Cities Units 1 and 2 would not
affect historic properties. The Illinois Historic Preservation Agency wrote on February 7, 2002,
that it had reviewed the undertaking in accordance with regulations to implement Section 106 of
the National Historic Preservation Act. Illinois authorities agreed that no historic properties are
affected by the undertaking as described by the applicant (Haaker 2002). The State Historical
Society of Iowa wrote on June 24, 2002, that it had reviewed the information submitted by the
applicant. Iowa authorities agreed that they 'could concur with a determination of no historic
properties affected" if the project occurred as described by the applicant and if the NRC
petitioned for the state's views in accordance with regulations to implement Section 106 of the
National Historic Preservation Act (Jones 2002).
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The NRC forwarded letters to the state historic preservation offices in Iowa and Illinois. The
letters include a request for confirmation of their previous conclusion that no historic properties
are affected by the decision to renew the Quad Cities license (NRC 2003a and 2003b). In
letters dated February 26, 2004, state historic preservation offices in Iowa and Illinois concurred
that no historic properties are affected by the proposed license renewal (Haaker 2004; Jones
2004).

The staff reviewed the applicant's assumptions and resulting conclusions as they relate to
historic and archaeological resources and determined that archaeological resources have been
found on the Quad Cities site. The setting of the Quad Cities site adjacent to the
Mississippi River, combined with the reports of archaeological finds on and adjacent to the
station, indicate a high potential for discovery of significant resources. These considerations
require adequate plans to protect archaeological sites from inadvertent disturbance or
destruction. The staff found that procedures in place were not protective of archaeological
resources that may be present at the Quad Cities site. Exelon modified the procedures to
include the following two provisions (Exelon 2003c):

* Contact the Illinois Historic Preservation Agency for guidance on requirements for an
archaeological survey when any undertaking would disturb sediments at the station at
depths below previous disturbance, or below the present surface in previously undisturbed
areas. [Note: previous disturbance is defined by the documented disturbance area and
depth for projects previously reviewed by the NRC and determined to be not significant.
Areas or sediments that extend beyond these boundaries are previously undisturbed]

* Once guidance is received from the Illinois Historic Preservation Agency, adhere to that
guidance.

Based on the staff's review and the procedure changes implemented by the applicant, the
impact of license renewal on historic and archaeological resources is SMALL and additional
mitigation is not warranted.

4.4.6 Environmental Justice

Environmental justice refers to a Federal policy in which Federal actions should not result in
disproportionately high and adverse impacts on minority(a) or low-income populations.
Executive Order 12898 (59 FR 7629) directs Federal executive agencies to consider
environmental justice under NEPA. The Council on Environmental Quality (CEQ) has provided

(a) The NRC guidance for performing environmental justice reviews defines minority as American
Indian or Alaskan Native, Asian, Native Hawaiian or other Pacific Islander, Black races, or Hispanic
ethnicity. "Othern races and multiracial individuals may be considered as separate minorities (NRC
2001).
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guidance for addressing environmental justice (CEQ 1997). Although the Commission is not
subject to the Executive Order, the Commission has voluntarily committed to undertake
environmental justice reviews. Specific guidance is provided in the NRC Office of Nuclear
Reactor Regulation Office Instruction LIC-203, Procedural Guidance for Preparing
Environmental Assessments and Considering Environmental Issues (NRC 2001).

For the purpose of the staff's review, a minority population is defined to exist if the percentage
of minorities within the census block groups(a) in each state within the 80 km (50 mi) potentially
affected by the renewal of Quad Cities Units 1 and 2 operating licenses exceeds the
corresponding percentage of minorities in the state of which it is a part by 20 percentage points,
or if the corresponding percentage of minorities within the census block group is at least 50
percent. A low-income population is defined to exist if the percentage of low-income population
within a census block group exceeds the corresponding percentage of low-income population in
the state of which it is a part by 20 percentage points, or if the corresponding percentage of
low-income population within a census block group is at least 50 percent. For census block
groups within Rock Island and Whiteside counties, for example, the percentage of minority and
low-income populations is compared to the percentage of minority and low-income populations
in Illinois. For block groups in Scott County, the percentage of minority and low-income
populations is compared with the percentage of minority and low-income populations in Iowa.

Exelon used U.S. Bureau of the Census 2000 data for the minority portion of the Environmental
Justice calculations and Census 1990 data for the low-income portion of the Environmental
Justice calculations, the most current data available at the time of publication of the ER (Exelon
2003a). This discussion of minority and low-income status relies on Census 2000 data, which
now includes both population and economic data. Geographic Information System (GIS)
software was used to analyze Census 2000 population data. The census data used are from
Geolytics, Inc. (Geolytics, 2000).

Figure 4-1 shows the location of census block groups identified as having minority status,
according to the above criteria. Figure 4-2 shows the location of census block groups identified
as low-income status, according to NRC criteria.

(a) A census block group is a combination of census blocks, which are statistical subdivisions of a
census tract. A census block is the smallest geographic entity for which the Census Bureau collects
and tabulates decennial census information. A census tract is a small, relatively permanent
statistical subdivision of counties delineated by local committee of census data users in accordance
with Census Bureau guidelines for the purpose of collecting and presenting decennial census data.
Census block groups are subsets of census tracts (USBC 1999).
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Figure 4-1. Geographic Distribution of Minority Populations (shown in shaded areas) Within
80 km (50 mi) of Quad Cities Based on 2000 Census Block Group Data
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Figure 4-2. Geographic Distribution of Low-income Populations (shown in shaded areas)

Within 80 km (50 mi) of Quad Cities Based on 1990 Census Block Group Data
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The closest minority-status block groups to the Quad Cities site are in the East Moline/Moline
area, approximately 24 km (15 ml) south of the plant. The low-income block groups nearest the
plant are in the vicinity of Clinton, Iowa, about 14 km (9 mi) north of the Quad Cities site; the
next nearest block groups to the plant are in the East Moline area about 24 km (15 ml) south of
the plant. With the locations of minority and low-income populations identified, the staff
proceeded to evaluate whether any of the environmental impacts of the proposed action could
affect these populations in a disproportionately high and adverse manner. Based on staff
guidance (NRC 2001), air, land, and water resources within 80 km (50 ml) of the Quad Cities
site were examined. Within that area, of the potential environmental impacts that could affect
human populations, all of these were considered SMALL for the general population.

The pathways through which the environmental impacts associated with the Quad Cities
license renewal can affect human populations are discussed in each associated section. The
staff then evaluated whether minority and low-income populations could be disproportionately
affected by these impacts. The staff found no unusual resource dependencies or practices,
such as subsistence agriculture, hunting, or fishing through which the populations could be
disproportionately affected. In addition, the staff did not identify any location-dependent
disproportionate impacts affecting these minority and low-income populations. The staff
concludes that offsite Impacts from Quad Cities to minority and low-income populations would
be SMALL and no additional mitigation actions are warranted.

4.5 Groundwater Use and Quality

There are no Category 1 issues related to groundwater use and quality for Quad Cities Units 1
and 2. The Category 2 issues related to groundwater use conflicts during the renewal term that
are described in 10 CFR Part 51, Subpart A, Appendix B, Table B-1 and applicable to Quad
Cities Units 1 and 2 are discussed in the section that follows and are listed in Table 4-9.

Table 4-9. Category 2 Issue Applicable to Groundwater Use Conflicts of the Quad Cities
Units 1 and 2 During the Renewal Term

ISSUE-10 CFR Part 51, Subpart A, GElS Section 1.53(cX3)(li) Section
AppedixB, TbleB-iSubparagraph

AouATIc EcoLOGY
(FOR PLANTS WITH ONCE-THROUGH AND COOUNG POND HEAT-DisSIPAON SYSTEMS)

Groundwater use conflicts (potable and
service water, and dewatering; plants that 4.8.1.1; 4.8.1.2 C 4.5
use >100 gpm)

I
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For plants using greater than 100 gallons per minute (gpm) of groundwater, the potential use
conflict is a Category 2 issue, requiring a site-specific assessment prior to license renewal.

The staff independently reviewed the Quad Cities ER (Exelon 2003a) and visited the site.

The NRC made groundwater use conflicts a Category 2 issue because, at a withdrawal rate of
more than 100 gpm, a cone of depression could extend offsite. This could deplete the
groundwater supply available to offsite users, an impact that could warrant mitigation.
Information needed to address this issue includes: (1) the Quad Cities Units 1 and 2
groundwater withdrawal rate (whether greater than 100 gpm), (2) the drawdown at offsite
location, and (3) impact on neighboring wells.

Quad Cities groundwater use has averaged 45 Us (717 gpm) over the last 10 years and,
therefore, the issue of groundwater use conflicts does apply. In the winter of 1997,
groundwater was used to heat the water in the fish-rearing facility while the plant was shut
down. During this period, groundwater use from Well 7 was six times normal use. Without this
period of high use, the 1 0-year average yield for the site is approximately 31.9 Us (505 gpm).

The Quad Cities site is located in the Meredosia Channel, an ancient channel of the Mississippi
River. The Meredosia Channel has been filled over many thousands of years with
unconsolidated sediments ranging in depth from approximately 15 to 91 m (50 to 300 ft)
(Blume 1966). Water for industrial and home use in the region comes from both wells and the
Mississippi River.

Groundwater resources in the region are developed from three aquifer systems. These consist
of the alluvial aquifer, the shallow Silurian dolomite aquifer, and the artesian Cambrian-
Ordovician aquifer. Some wells within a few miles of the station pump at rates up to 44.2 Us
(700 gpm). These are in the upper alluvial aquifer at depths of 6 to 30 m (20 to 100 ft) below
ground surface (AEC 1972). Groundwater in the area is encountered at depths from
approximately 5 to 6 m (17 to 21 ft). The groundwater gradient in this aquifer is relatively flat
and generally flows to the Mississippi River, except during periods of high river flow (Blume
1966).

During periods of pumping, groundwater levels in site wells are monitored by Exelon to
determine whether drawdown is taking place that might impact offsite groundwater users. Due
to extensive reservoir of groundwater associated with the Meredosia Channel, it is unlikely that
Quad Cities operation would result in noticeable changes in the groundwater levels and Exelon
has not observed a lowering of water levels in site wells (Exelon 2003a). Therefore,
groundwater use conflict impacts would be SMALL, if any, and mitigation measures would not
be warranted.
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4.6 Threatened or Endangered Species

Threatened or endangered species are listed as a Category 2 issue in 10 CFR Part 51,
Subpart A, Appendix B, Table B-1. This issue is listed in Table 4-10.

Table 4-10. Category 2 Issue Applicable to Threatened or Endangered Species During the
Renewal Term

ISSUE-10 CFR Part 51, Subpart A, GEIS 10 CFR 51.53(c)(3)(1i) SEIS
Appendix B, Table B-1 Section Subparagraph Section

THREATENED OR ENDANGERED SPECIES (FOR ALL PLANTS)

Threatened or endangered species 4.1 E 4.6

This issue requires consultation with appropriate agencies to determine whether threatened or
endangered species are present and whether they would be adversely affected by the
continued operation of the nuclear power plant during the license renewal term. The presence
of threatened or endangered species in the vicinity of the Quad Cities site is discussed in
Sections 2.2.5 and 2.2.6. On January 11, 2002, Exelon corresponded with the FWS and
requested information on the potential impacts of relicensing on threatened and endangered
species (Jury 2002c). The FWS indicated that they had no objection to the relicensing action
on February 12,2002 (Millar 2002). On March 12, 2003, the NRC independently contacted the
FWS to request information on threatened and endangered species and the impacts of
relicensing (NRC 2003c). In response, on June 6,2003, the FWS provided additional
information regarding federally listed species that have been observed or may occur in the
vicinity of the Quad Cities site and its associated transmission lines (Nelson 2003a). On
August 12, 2003, the NRC requested additional information from the FWS for an expanded
scope of the transmission lines under review for re-licensing (NRC 2003d). The FWS
responded on September 15, 2003, with the requested information (Nelson 2003b).

The staff has prepared a biological assessment evaluating the potential impacts on aquatic and
terrestrial threatened, endangered, or candidate species resulting from the operation of Quad
Cities for an additional 20 years during the license renewal period. The staff concluded that
Quad Cities license renewal will have no effect on the Higgins' eye pearlymussel, Indiana bat,
Iowa Pleistocene snail, bald eagle, western prairie fringed orchid, eastern prairie fringed orchid
and the prairie bush-clover. In a letter dated December 4,2003, the staff transmitted the staff's
biological assessement to the FWS and requested concurrence on staff's determination (NRC,
2003d). The FWS concurred with the staff's conclusions in a letter dated January 15,2004
(Nelson 2004). The staff's biological assessment and the letter from FWS are included in
Appendix E to this SEIS.

I

I

I
I
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4.6.1 Aquatic Species

As described in Section 2.2.5, the Higgins' eye pearlymussel (Lampsilis higginsi) is the only
Federally listed (endangered) aquatic species in the vicinity of the Quad Cities site. As
discussed in Section 2.2.5, an Essential Habitat Area for the Higgins' eye pearlymussel is
located 1.6 to 4.0 km (1.0 to 2.5 mi) downstream from the Quad Cities site. The presence of
the Higgins' eye pearlymussel in this area suggests that past operation of Quad Cities Units 1
and 2 has not adversely affected the species. In addition, Quad Cities Units 1 and 2's cooling-
water intake and discharge are closely monitored under the NPDES program, and permit limits
are reviewed on a regular basis by state regulatory agencies to ensure the protection of aquatic
biota (Exelon 2003a).

There are no plans to conduct refurbishment or construction at Quad Cities Units 1 and 2.
Therefore, the staff has concluded that continued operation of the plant under license renewal
is not likely to adversely affect the Higgins' eye pearlymussel. The FWS concurred with the
staff conclusions in a letter dated January 15, 2004 (Nelson 2004). Thus, it is the staff's
findings that the impact on threatened or endangered aquatic species from an additional 20
years of operation of Quad Cities Units 1 and 2 would be SMALL, and additional mitigation is
not warranted.

4.6.2 Terrestrial Species

Federally listed threatened and endangered terrestrial species that have the potential to occur
on or in the vicinity of the Quad Cities site or the transmission lines associated with Quad Cities
Units 1 and 2 are described in Section 2.2.6. These species include the Indiana bat, Iowa
Pleistocene snail, bald eagle, western prairie fringed orchid, eastern prairie fringed orchid and
the prairie bush-clover.

All species presented in Table 2-3 could occur in counties within which Quad Cities Units 1 and
2 are located or which are traversed by transmission lines associated with Quad Cities Units 1
and 2. These listed species are associated with upland woodlands, prairie, algific (i.e., cold
producing) talus slopes, riparian and open water habitats. Although most of the transmission
lines transverse agricultural areas, some natural habitats are crossed (e.g., the Upper
Mississippi River NWFR). However, the bald eagle is the only Federally listed species that has
been observed or documented to occur along the transmission lines. One other Federally listed
species, the Iowa Pleistocene snail, is known to occur on north-facing slopes of driftless areas
(i.e., areas with little or no glacial deposits) in Clinton County, Iowa, occupying algific talus
slopes at the outlet of underground ice caves along limestone bluffs (Nelson 2003a). This
highly restricted habitat is not likely to be found at the site or along the transmission lines.
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No documented occurrences of other Federally listed species in Table 2-3 have been noted
along these transmission lines, within their ROWs, or in the vicinity of Quad Cities Units I
and 2.

Bald eagles visit the open water and riparian habitats on or near Quad Cities Units 1 and 2, as
well as its Davenport and Rock Creek transmission lines, during winter migration and use this
area for summer nesting. Foraging bald eagles may be attracted to the open water areas in the
Mississippi River caused by the plant's thermal discharge during the winter months when the
river is icing over (Nelson 2003a). Approximately one to two bald eagles per year have been
observed by FWS to collide with the Rock Creek transmission line, in the segment that crosses
the Mississippi River, with subsequent mortality.Y) However, relative to the numbers of bald
eagles in the area, this impact is observed to be of small significance.()

Although no management actions for bald eagle nesting and breeding areas (i.e., those actions
recommended by the Management Guidelines and Breeding Areas of the Northern States
Recovery Plan for the Bald Eagle [Grier et al. 1983]) have been needed along the Quad Cities
transmission lines, it is anticipated that Exelon, MidAmerican, Alliant, and their vegetation
management contractors would implement such actions upon identification of a nest.
Vegetation management staff would follow Best Management Practices (BMPs) to identify
needed management actions and implement them to protect the bald eagle and its habitat.
Additionally, it is anticipated that appropriate raptor incident reporting for any incidences of bald
eagle injury or mortality along these transmission lines would be carried out by Exelon,
MidAmerican, Alliant and their vegetation management contractors. Currently, no bald eagle
incident reports have been necessary due to no observed injuries or mortalities in the area of
Quad Cities and its transmission lines by Exelon or its contractors.

The NRC assessed the impacts of transmission lines on avian populations in its GEIS on the
effects of nuclear power plant license renewal (NRC 1996). In the GEIS, the NRC concluded
that mortality resulting from bird collisions with transmission lines associated with license
renewal and an additional 20 years of operation would be of small significance. This conclusion
was based on: (1) no indication in the existing literature that collision mortality is high enough
to result in population-level effects and, (2) the lack of known instances where nuclear power
plant lines affect large numbers of individuals in local areas.

Although undeveloped areas of the Quad Cities site have not been surveyed for Federally listed
species, these areas are not affected by ongoing plant operations and no refurbishment
activities that could disturb these areas are planned. In addition, maintenance activities
occurring along the transmission lines are limited by using a vegetation management strategy

(a) Personal communication with E. Britton, District Manager, Savanna District, Upper Mississippi
National Wildlife and Fish Refuge, May 8, 2003.
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that minimizes the need for cutting, mowing, and the application of herbicides (Cunningham
2003; Exelon 2003d; Exelon 2003e).

Based on the staff's review of the applicant's environmental report, the staff's independent
analysis, and consultation with the FWS, the staff has concluded that continued operation of the
plant during the license renewal term is not likely to adversely affect the bald eagle and will
have no effect on other listed or proposed endangered or threatened species within the
immediate vicinity of Quad Cities site and its associated transmission lines. This conclusion,
contained in the staff's biological assessment, was submitted to the FWS in December 2003.
The FWS concurred with the staff's biological assessment in a letter dated January 15, 2004
(Nelson 2004). The applicant currently plans no power plant refurbishment activities. The staff
anticipates that BMPs for protecting Federally listed species and their habitats, while carrying
out vegetation management activities, will be implemented by Exelon, MidAmerican, Alliant, and
their contractors. Therefore, it is the staff's finding that the impact on threatened or endangered
species of an additional 20 years of operation of Quad Cities Units 1 and 2, and the associated
transmission lines, would be SMALL and further mitigation is not warranted.

4.7 Evaluation of Potential New and Significant Information
on Impacts of Operation During the Renewal Term

The staff has not identified any new and significant information on environmental issues listed in
10 CFR Part 51, Subpart A, Appendix B, Table B-1, related to operation during the renewal
term from the staff's independent review of the Quad Cities ER (Exelon 2003a), the scoping
process, the staff's site visit, the staff's evaluation of other available information, and public
comments on the draft SEIS. Processes for identification and evaluation of new information are
described in Section 1.2.2, License Evaluation Process.

4.8 Cumulative Impacts of Operations During the Renewal
Term

The staff considered potential cumulative impacts during the evaluation of information
applicable to each of the potential impacts of operations during the renewal term identified
within the GEIS. For the purposes of this analysis past actions were those related to the
resources at the time of the plant licensing and construction, present actions are those related
to the resources at the time of current operation of the power plant, and future actions are
considered to be those that are reasonably foreseeable through the end of plant operation.
Therefore, the analysis considers potential impacts through the end of the current license term,
as well as the 20-year license renewal term. The geographical area over which past, present,
and future actions that could contribute to cumulative impacts is dependent on the type of
action considered, and is described below for each impact area.
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The impacts of the proposed action, as described in Section 4.0, are combined with other past,
present, and reasonably foreseeable future actions which would affect the same resources
inpacted by Quad Cities regardless of what agency (Federal or non-Federal) or person
undertakes such other actions. These combined impacts are defined as "cumulative in
40 CFR 1508.7 and include individually minor but collectively significant actions taking place
over a period of time. It Is possible that an impact that may be SMALL by itself could result in a
MODERATE or LARGE impact when considered in combination with the impacts of other
actions on the affected resource. Likewise, if a resource is regionally declining or imperiled,
even a SMALL individual impact could be important if it contributes to or accelerates the overall
resource decline.

4.8.1 Cumulative Impacts Resulting from Operation of the Plant Cooling System

For the purposes of this analysis, the geographic area considered for cumulative impacts
resulting from operation of the Quad Cities Units 1 and 2 cooling system is the Upper
Mississippi River,(a) particularly within Pool 14. As discussed in Section 4.1, the staff found no
new and significant information indicating that the conclusions regarding any of the cooling
system-related Category 1 issues as related to Quad Cities are inconsistent with the
conclusions in the GEIS (NRC 1996). Additionally, the staff determined that none of the cooling
system-related Category 2 issues were likely to have greater than a SMALL impact on local
water quality and aquatic resources.

The cumulative effects of past actions have resulted in the existing conditions on local water
quality and aquatic resources. Section 2.2.5 discusses the major changes and modifications
within the Upper Mississippi River that have had the greatest effects on aquatic resources.
These include agriculture, forestry, natural resource utilization (e.g., pearl button industry and
commercial and recreational fishing), river modifications, and industrial, municipal, and
residential developments. The 29 navigation dams constructed to create the 2.7-m (9-ft)
navigation channel between St. Louis, Missouri and Minneapolis, Minnesota have created
broad, shallow impoundments within the Upper Mississippi River. Dredging is routinely required
in some reaches to maintain the navigation channel (Fremling and Drazkowski 2000). Dams
and levees have caused Increased sedimentation within the river. Some reaches of the river
are polluted from past industrial and agricultural discharges (USGS 1999).

The lock and dam system has increased the water surface per linear mile of river, which has
increased total photosynthesis of the river. This has resulted in an increase in pounds of fish
per linear mile than existed before river impoundment. However, there have been general
decreases In floodplain forests, submerged aquatic plants, freshwater mussels, fingernail

(a) The Upper Mississippi River is the 1667-km (1036-mi) reach from St. Anthony Falls in Minnesota to
the mouth of the Ohio River at Cairo, Illinois.
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clams, other bottom-dwelling invertebrates, and some fish species (Fremling and Drazkowski
2000). Also, movement of many fish species throughout the Upper Mississippi River has been
impeded by the dams (USGS 1999). As the quantity and quality of backwater habitat has
become increasingly scarce and degraded due to sedimentation, riverine fish species have
increased in abundance while lacustrine species have decreased (Bowzer and Lippincott 2000).
However, there is little evidence to suggest that there has been a substantial net loss of fish
species in the Upper Mississippi River since the 1800s (USGS 1999).

Non-native species (e.g., common carp, grass carp, purple loosestrife, Eurasian milfoil, and
zebra mussel) are also adversely impacting native species. The zebra mussel has been
particularly devastating to native freshwater mussels (Fremling and Drazkowski 2000); and the
common carp now comprises most of the commercial harvest and is the dominant species in
the Upper Mississippi River (USGS 1999).

Management and protection of fish and wildlife resources are provided, in part, by the three
National Wildlife Refuges contained within the Upper Mississippi River: Upper Mississippi River
National Wildlife and Fish Refuge, Trempealeau National Wildlife Refuge, and the Mark Twain
National Wildlife Refuge (Fremling and Drazkowski 2000).

The staff concludes that the SMALL impacts of Quad Cities Units 1 and 2 cooling system
operations, including entrainment and impingement of fish and shellfish, heat shock, or any of
the cooling system-related Category 1 issues are not contributing to an overall decline in water
quality or the status of the fishery or other aquatic resources. The annual stocking of walleye
and hybrid striped bass by Quad Cities has contributed to an increase in gamefish resources
within Pool 14, with lesser increases within several downstream pools (LaJeone and Monzingo
2000).

Future contributions to cumulative impacts to aquatic resources within the Upper Mississippi
River would generally occur from those actions that currently cause impacts (e.g., maintenance
of the navigation channel and associated barging, human habitation, urban and industrial
development, agriculture, commercial and recreational fisheries, and spread of non-native
species). Proposed increases in commercial traffic within the river may increase the rate of
sedimentation (Fremling and Drazkowski 2000). The quality of the aquatic resources within the
Upper Mississippi River will continue to decline unless inputs of sediments, nutrients, and toxic
substances are reduced or eliminated (Fremling and Drazkowski 2000). It is predicted that
without active management (e.g., habitat rehabilitation), the navigation pools within the Upper
Mississippi River will continue to progress toward shallow, more uniform conditions. This will
lead to poorer water and substrate quality, reduction of submerged aquatic plant and benthic
invertebrate populations, and less diverse fish communities (USGS 1999).

There is a potential for severe impacts to aquatic resources from large oil or chemical spills
within the Upper Mississippi River, but the risk of such spills is relatively small. However, a
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major oil spill did occur in the Mississippi River in 1963 (UMRCC 1993). The probability of
smaller spills is higher, but the impacts from such spills would probably be small, temporary,
and additive and unlikely to severely affect aquatic resources, especially if spill response
activities are undertaken when such events occur.

The non-native round goby (Neogobius melanostomus), which is currently common in the
Upper Illinois Waterway, may be a future threat to the Upper Mississippi River. It is an
aggressive and highly territorial species that can displace native species and eat their eggs. It
also has a high reproductive potential and tolerates extreme water-quality conditions (USGS
1999). Five species of Asian carp now occur in the United States. As mentioned, the common
carp is a dominant species within the Upper Mississippi River. The grass carp
(Ctenopharyngodon idella), silver carp (Hypophthalmichthys molotrix) and bighead carp (H.
nobilis) have also become established within the Upper Mississippi River during the past 20
years (Chick 2002). These mostly occur in the southern Illinois area (e.g., Pool 26) (Koel et al.
2000), although the grass carp has been collected in Pool 14 (Bowzer and Lippincott 2000).
These species can impact native species by destroying habitat, reducing water quality, and by
consuming aquatic vegetation (grass carp) or planktonic organisms (silver and bighead carp)
(USGS 2003). The silver and bighead carp have the potential to adversely affect every species
of fish within the Upper Mississippi River (Chick 2002). The black carp (Mylopharyngodon
piceus) primarily occurs in aquaculture ponds in Arkansas and Mississippi (Koel et al. 2000).
However, It has been collected in the Mississippi River, but is not believed to have established
reproducing populations as yet (USGS 2003). This species feeds almost exclusively on
mussels and snails, therefore, if it becomes established within the Upper Mississippi River it
could further threaten freshwater mussels (USGS 2003).

The staff, while preparing this assessment, assumed that other industrial, commercial, or public
installations could be located in the general vicinity of the Quad Cities site prior to the end of
Quad Cities Units 1 and 2 operations. The intake of water from, and the discharge of water to,
the Upper Mississippi River from these facilities would be regulated by the IEPA, the
Wastewater Section of the Iowa Water Quality Bureau, or other agencies, just as the Quad
Cities Units 1 and 2 is presently regulated by the IEPA. The intake and discharge limits for
each installation are set considering the overall or cumulative impact of all of the other
regulated activities in the area. Compliance with the Clean Water Act and NPDES permits
minimizes the cumulative effects on aquatic resources. Continued operation of Quad Cities
Units 1 and 2 will require renewed discharge permits from the IEPA which will address changing
requirements so that cumulative water quality objectives are served. Therefore, the staff
concludes that the potential cumulative impacts contributed by the continued operation of Quad
Cities Units 1 and 2 will be SMALL, and that no additional mitigation measures are warranted.
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4.8.2 Cumulative Impacts Resulting from Continued Operation of the
Transmission Lines

The continued operation of the Quad Cities electrical transmission facilities was evaluated to
determine if there is the potential for interactions with other past, present, and future actions
that could result in adverse cumulative impacts to terrestrial resources such as wildlife
populations, and the size and distribution of habitat areas; and aquatic resources such as
wetlands and floodplains. For the purposes of this analysis, the geographic area that
encompasses the past, present, and foreseeable future actions that could contribute to adverse
cumulative effects is the area within 80 km (50 mi) of the Quad Cities site, as depicted in
Figure 2-1.

As described in Section 4.2, the staff found no new and significant information indicating that
the conclusions regarding any of the transmission line-related Category I issues as related to
Quad Cities are inconsistent with the conclusions within the GEIS. The staff anticipates that
Exelon, MidAmerican, Alliant and their contractors will follow BMPs for ROW vegetation
management over all of its transmission line corridors that are protective of wildlife and habitat
resources, including floodplains and wetlands. There are no State or Federally regulated
wetlands at the Quad Cities site or within the transmission line right-of-way connecting Quad
Cities to the power grid. Therefore, continued operation and maintenance of these ROWs are
not likely to contribute to a regional decline in wetland or floodplain resources. Using BMPs for
vegetation management ensures minimal disturbance to wildlife and may improve the habitat
within the transmission line corridors relative to many of the surrounding land uses.

Based on the expectation that BMPs for protecting Federally listed species and their habitats
will be implemented by Exelon, MidAmerican, Alliant and their contractors while carrying out
vegetation management activities along transmission lines, it is the staff's determination that the
cumulative impacts of the continued operation of the Quad Cities transmission lines will be
SMALL, and that no additional mitigation is warranted.

4.8.3 Cumulative Radiological Impacts

The radiological dose limits for protection of the public and workers have been developed by
the EPA and the NRC to address the cumulative impact of acute and long-term exposure to
radiation and radioactive material. As described in Section 2.2.7, the public and occupational
doses resulting from operation of Quad Cities are within regulatory limits, and as described in
Section 4.3, the impacts of these doses are SMALL. For the purposes of this analysis, the area
within an 80-km (50-mi) radius of the Quad Cities site was included (Figure 2-1). EPA
regulation 40 CFR 190 limits the dose to members of the public from all sources in the nuclear
fuel cycle in the United States, including all the nuclear power plants, fuel fabrication facilities,
waste disposal facilities, and transport of fuel and waste. In addition, the radiological
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environmental monitoring program conducted by Exelon in the vicinity of Quad Cities measures
radiation and radioactive material from all sources, including Quad Cities; therefore, the
monitoring program measures cumulative radiological impacts. The NRC and the States of
Illinois and Iowa would regulate any reasonably foreseeable future actions in the vicinity of
Quad Cities that could contribute to cumulative radiological impacts.

Therefore, the staff determined that the cumulative radiological impacts of continued operation
of Quad Cites will be SMALL, and that no additional mitigation is warranted.

4.8.4 Cumulative Socioeconomic Impacts

Much of the analyses of socioeconomic impacts presented in Section 4.4 of this SEIS already
incorporates cumulative impact analysis because the metrics used for quantification only make
sense when placed in the total or cumulative context. For instance, the impact of the total
number of additional housing units that may be needed can only be evaluated with respect to
the total number that will be available in the impacted area. Therefore, the geographical area of
the cumulative analysis varies depending on the particular impact considered, and may depend
on specific boundaries, such as taxation jurisdictions or may be distance related, as in the case
of Environmental Justice.

The continued operation of Quad Cities is not likely to add to any cumulative socioeconomic
impacts beyond those already evaluated in Section 4.4. In other words, the impacts of issues
such as transportation or offsite land use are likely to be non-detectable beyond the regions
previously evaluated and will quickly decrease with increasing distance from the site. The staff
determined that the impacts on housing, public utilities, public services, and environmental
justice would be SMALL. The staff determined that the impact on off-site land use is SMALL
because, as no refurbishment actions are planned at Quad Ciites, no new incremental sources
of plant-related tax payments are expected that could influence land use by fostering
considerable growth. There are no reasonably forseeable scenarios that would alter these
conclusions regarding cumulative impacts.

Related to historic resources, no archaeological or historical architectural surveys have been
completed for Quad Cities. There are no indications that standing buildings and structures at
Quad Cities carry any historical value, however, there are reports of archaeological finds on or
in the vicinity of Quad Cities. These reports and the location of the plant on an alluvial terrace
of the Mississippi River translate to a high potential for the discovery of archaeological remains
during any future ground disturbance that might occur over the period of extended operation
under NRC license. The licensee recognizes the potential that archaeological remains may be
present in undisturbed areas and at undisturbed depths at Quad Cities, and, given that
recognition, management procedures employed by Exelon should protect against damage to
important archaeological sites. The NRC staff has concluded that with the company procedure
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requiring additional archaeological review in the event of activities in areas not previously
disturbed, and with a commitment of the licensee to contact the Illinois Historic Preservation
Agency for direction on level of effort necessary for archaeological survey in such project areas,
the impacts of license renewal would be SMALL. Under these circumstances there is no
reason to believe that the continued operation and maintenance of the Quad Cities site would
impact any significant archaeological resources without consideration of those resources, and
therefore the contribution to a cumulative impact on historic resources is considered SMALL.

4.8.5 Cumulative Impacts on Groundwater Use and Quality

The Quad Cities site is located in the Meredosia Channel, an ancient channel of the Mississippi
River. The Meredosia Channel has been filled over many thousands of years with
unconsolidated sediments ranging in depth from approximately 15 to 91 m (50 to 300 ft) (Blume
1966). It is expected that these waters communicate strongly with the present channel. The
groundwater gradient in this aquifer is relatively flat and generally flows towards the river,
except during periods of high river flow (Blume 1966).

There are groundwater withdrawals at Quad Cities, and Exelon imports no other potable water
from local utilities for plant use. The impact of current water usage has been determined in
Section 4.5 to be SMALL. Based on the fact that Exelon has determined that the long term
water table levels have not dropped, the Quad Cities site is not causing a detectable change in
the regional groundwater usage, nor has the regional water table dropped, and therefore the
cumulative impact is SMALL and no mitigation measures are warranted.

4.8.6 Cumulative Impacts on Threatened or Endangered Species

The geographic area considered in the analysis of potential cumulative impacts to threatened or
endangered species includes Clinton and Scott Counties, Iowa; Lee, Rock Island, and
Whiteside Counties, Illinois; and the waters of the Upper Mississippi River, particularly within
Pool 14. As discussed in Sections 2.2.5 and 2.2.6, there are several threatened or endangered
species that occur within this area. The staff's findings presented in Section 4.6 are that
continued operation of Quad Cities Units 1 and 2 would have a SMALL effect on these species.
The staff's findings were documented in a biological assessment, and forwarded to the FWS for
its concurrence in December 2003. The FWS concurred with the staffs biological assessment
in a letter dated January 15,2004 (Nelson 2004). No critical habitat, as designated by the
Endangered Species Act, occurs in the area affected by the Quad Cities site; therefore,
cumulative impacts on critical habitats are not addressed.
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4.8.6.1 Aquatic Species

The only Federally protected aquatic species that occurs in the area of the Quad Cities site is
the endangered Higgins' eye pearlymussel (Lampsilis higginsi). As mentioned in Section 2.2.5,
past actions that have adversely affected the freshwater mussels (including the Higgins' eye
pearlymussel) within the Upper Mississippi River have included the pearl button and cultured
pearl industries, siltation, chemicals, establishment and maintenance of the navigation channel,
commercial and recreational navigation, and introduced species (particularly the zebra mussel).
Channel navigation maintenance activities are now routinely coordinated with the FWS and
state natural resource agencies in order to minimize or avoid impacting riverine habitat.
Nevertheless, in its Biological Opinion for the operation and maintenance of the navigation
channel on the Upper Mississippi River (FWS 2000b), the FWS determined that the project
(continuation of current operation and maintenance activities for another 50 years) would
jeopardize the continued existence of the Higgins' eye pearlymussel. The major adverse effect
would be associated with continuing upstream transport of zebra mussels by barge traffic.
Currently, there are no effective ways to control established populations of zebra mussels at the
scale required to eliminate their threat to the Higgins' eye pearlymussel (FWS 2003). The
reintroductions of the endangered mussel into rivers from which It has been extirpated have
been conducted since 2000, but it is too early to determine the success of these reintroductions
(FWS 2003).

Maintenance activities (e.g., dredging, disposal, clearing and snagging, channel revetments)
may affect individuals or populations of the Higgins' eye pearlymussel at a local scale.
However, through the Section 7 process of the Endangered Species Act, impacts to the mussel
from these activities would be avoided or minimized (FWS 2000b). Similarly, permit
requirements under Section 401 and 404 of the Clean Water Act and Section 7 consultation
would avoid or minimize future impacts to the Higgins' eye pearlymussel from barge fleeting
and port facility developments. Permit requirements and Section 7 consultation would also be
required for other developments (e.g., power plants) within the Upper Mississippi River.
Therefore, potential impacts to the Higgins' eye pearlymussel from these types of future
developments would be small to negligible. For example, MidAmerican Energy relocated a
portion of a mussel bed that was located within the proposed outfall area for a 500-megawatt
generating facility near Cordova, Illinois. This effort was successful in relocating mussels,
including Higgins' eye pearlymussels, allowing the plant to be conducted without adversely
impacting the species (MidAmerican Energy Holdings Company 2001). However, other
residential, industrial, and recreational activities not requiring Section 7 consultation or water
quality permits would be likely to Increase in the future, and may alter habitat conditions for the
Higgins' eye pearlymussel (FWS 2000b).

As discussed in Section 4.8.1, there is the potential for other non-native species to become
established within the Upper Mississippi River in the future. One non-native mussel that could
impact the Higgins' eye pearlymussel in the same manner as the zebra mussel is the quagga
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mussel (Dreissena bugensis). This species is already established in the lower Great Lakes and
has been found in the Upper Mississippi River near St. Louis, Missouri (FWS 2000b). If the
black carp becomes established in the Upper Mississippi River, it could pose a threat to the
Higgins eye pearlymussel because it feeds upon mussels (Chick 2002).

There are only 10 Essential Habitat Areas for the Higgins' eye pearlymussel within the entire
Upper Mississippi River watershed (one in the Wisconsin River, three in the St. Croix River, and
six in the Mississippi River) (FWS 2003). Only two of these Essential Habitat Areas, both
located in Wisconsin, are located within the 3-m (9-ft) navigation channel (FWS 2000b). One of
the Essential Habitat Areas is located 1.6 to 4.0 km (1.0 to 2.5 mi) downstream from the Quad
Cities site at Cordova, Illinois. The presence of the Higgins' eye pearlymussel in this area
suggests that the operation of Quad Cities Units 1 and 2 has not adversely affected the
species. Walleye (which are annually released as part of the fish production operation at the
Quad Cities site) is one of several suitable host species for Higgins' eye pearlymussel glochidia
(FWS 2003). Thus, the release of walleye may have a small benefit to the mussels that occur
downstream from the Quad Cities site. However, the Essential Habitat Area at Cordova, Illinois
(as well as the two in Wisconsin that occur within the navigation channel) has become severely
infested with zebra mussels (FWS 2003).

4.8.6.2 Terrestrial Species

Six Federally listed terrestrial species may occur in the area of the Quad Cities site and its
associated transmission lines (Table 2-3). However, five of these species, the Indiana bat,
Iowa Pleistocene snail, western and eastern prairie fringed orchids, and the prairie bush-clover,
have not been reported from the Quad Cities site or its associated transmission lines. The
staff, as a result, determined in Section 4.6 that continued operation of Quad Cities would have
no effect on any of these five species. Therefore, the continued operation of Quad Cities will
not contribute to a regional cumulative impact on these five federally listed species, regardless
of whether or not other actions occur that could have adverse impacts.

The only Federally listed species known to occur near the Quad Cities site and its associated
transmission lines is the bald eagle. As mentioned in Section 2.2.6, the increases in the bald
eagle population prompted downlisting from Federally-endangered to Federally-threatened
status in 1995 and the species is currently proposed for delisting (64 FR 36453 [FWS 1999]).
Past actions that have adversely affected the bald eagle include the widespread use of DDT
and other organochlorine pesticides shortly after World War II for mosquito control. Eagles
ingested dichloro-diphenyl-trichloroethane (DDT) contaminated fish which caused thinning of
the shells of their eggs, which in turn resulted in nesting failures. The use of DDT was banned
in 1972 by the U.S. Environmental Protection Agency, marking the first major step in the bald
eagle recovery. Other past actions adversely impacting the bald eagle include the construction
of impoundments and water level regulation (i.e., altering habitats and species composition),
extensive logging and agricultural conversion, urban development, dredging, channel structures
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and revetments, tow traffic, development of fleeting areas and port facilities, human disturbance
(especially during critical nesting periods, March through May for this region) and recreational
activities (FWS 2000b).

Prior to the first Europeans arriving on the North American continent, it is estimated that
250,000-500,000 bald eagles were extant in 45 of the 48 contiguous states. The breeding
range of the bald eagle was greatly impacted and diminished during the 1800-1900's, with
present day breeding primarily occurring in northern California, Alaska, Oregon, Washington,
Minnesota, Wisconsin, Michigan, Maine, the Chesapeake Bay area, Florida, the tri-state comer
of Idaho, Montana, and Wyoming, and in parts of Canada (FWS 2000a). The lowest estimated
nesting pairs for the lower 48 contiguous states occurred in 1963 with 487 counted. Recovery
efforts across the states have resulted in this number rising to approximately 6,000 nesting
pairs in 1998 and with close to 7,000 young produced (FWS 2000b). The proposal for delisting
occurred on July 6, 1999 (64 FR 36453 [FWS 1999]). Specifically, the recovery goal for the
northern states recovery region, within which the Quad Cities site and its associated
transmission lines occur, is to re-establish a self-sustaining population and to have 1200
occupied breeding areas by the year 2000. This goal was achieved and exceeded with over
2,000 occupied territories in the northern state region in 1998 (FWS 2000b).

The Upper Mississippi River System represents an area of significant winter use for the bald
eagle, especially in areas where the river is not frozen over and adequate perch sites are
available. These areas provide important and stable feeding areas during periods where high
caloric intake is needed (FWS 2000b). As discussed in section 2.2.6, the open water areas in
the Mississippi River created by the warm water discharges from Quad Cities represent a
feeding area for the bald eagle and the forest bottomlands within the vicinity offer suitable
perching sites. It is not surprising that the bald eagle has a known and successful (i.e., in
producing young) nesting site upstream of the site, while many bald eagles have been noted
and documented to use areas near and in the vicinity of Quad Cities and its transmission lines
during winter. The FWS notes that high use areas, during winter, within this northern states
region include those areas with heated effluent discharged by power plants (FWS 2000b;
Nelson 2003a). Furthermore, it is noted by the FWS (2000b) that during most winters,
considerable open water exists for bald eagle use in the region and such habitat is not limiting
for this species.

Three habitat components for winter bald eagle management exist and include (1) feeding,
(2) daytime perching, and (3) night roost areas. The preferred perching areas are trees within
30 m (100 ft) of the shore (FWS 2000b). The Quad Cities site and some of its transmission
lines offer excellent feeding and daytime perching sites (i.e., Rock Island and Davenport
transmission lines in particular). Removal or disturbance of roost sites could adversely affect
bald eagles, causing them to abandon the use of their wintering areas; protection of these sites
is therefore important (FWS 2000b). The staff expects that Exelon, MidAmerican, Alliant, and
their vegetation management contractors will work with the FWS and State agencies to ensure
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that any maintenance operations for the transmission lines minimize any adverse impacts on
the bald eagle (Cunningham 2003; Exelon 2003d; Exelon 2003e).(a)

The staff determined in Section 4.6 that continued operation of Quad Cities is not likely to
adversely affect the bald eagle. Maintenance activities (e.g., dredging, disposal, clearing and
snagging, channel structures/revetments) may affect the bald eagle locally. However, through
the Section 7 process of the Endangered Species Act, impacts to the bald eagle from these
activities would be avoided or minimized (FWS 2000b). In addition, the geographic area under
this review is largely rural and agricultural with not much opportunity for further timber clearing
and agricultural conversion (i.e., it is already predominantly converted to agricultural use).
Further urban development would, in all likelihood, impact agricultural areas, as natural areas
are protected within the Upper Mississippi River NWFR and the Princeton Wildlife Management
Area in the vicinity of Quad Cities Station. Human disturbance, as a consequence, is minimized
by their management strategies. Quad Cities is not planning any refurbishment activities in the
future and is not aware of other activities in the vicinity of the Quad Cities facility that would
contribute to the cumulative impact on the bald eagle.

Based on the expectation that Exelon, MidAmerican, Alliant and their contractors will implement
BMPs for vegetation management and the staff's finding that there will be no adverse impacts
on threatened or endangered species during the period of extended operations, the staff has
determined that the cumulative impacts to threatened or endangered species due to continued
operation of the Quad Cities site and associated transmission lines would be SMALL, and that
additional mitigation measures would not be warranted.

4.8.7 Conclusions Regarding Cumulative Impacts

The staff considered the potential impacts resulting from operation of Quad Cities Units 1 and 2
during the license renewal term and other past, present, and future actions in the Quad Cities
area.

For each impact area, the staff's determination is that the potential cumulative impacts resulting
from operation during the license renewal term are SMALL, and additional mitigation is not
warranted.

(a) Personal communication between Ed Britton, District Manager, Savanna District, Upper Mississippi
River NWFR, May 8,2003.
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4.9 Summary of Impacts of Operations During the Renewal
Term

Neither Exelon nor the staff is aware of information that is both new and significant related to
any of the applicable Category 1 issues associated with the Quad Cities operation during the
renewal term. Consequently, the staff concludes that the environmental impacts associated
with these issues are bounded by the impacts described in the GEIS. For each of these issues,
the GEIS concluded that the impacts would be SMALL and that additional plant-specific
mitigation measures are not likely to be sufficiently beneficial to warrant implementation.

Plant-specific environmental evaluations were conducted for 13 Category 2 issues applicable to
Quad Cities operation during the renewal term and for environmental justice and chronic effects
of electromagnetic fields. For 12 issues and environmental justice, the staff concluded that the
potential environmental impact of renewal term operations of Quad Cities would be of SMALL
significance in the context of the standards set forth in the GEIS and that additional mitigation
would not be warranted. In addition, the staff determined that a consensus has not been
reached by appropriate Federal health agencies regarding chronic adverse effects from
electromagnetic fields. Therefore, no evaluation of this issue is required.

For one issue, the staff's conclusion is that the potential environmental impact of renewal term
operations of Quad Cities Units 1 and 2 is greater than SMALL. The staff concludes that the
impact of the potential for electric shock is MODERATE on the portions of the north Nelson line
where calculated induced currents exceed 5 mA. For this Issue, consideration of further
mitigation by the transmission line owner, Exelon Power Delivery, is recommended.
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5.0 Environmental Impacts of Postulated Accidents

Environmental issues associated with postulated accidents are discussed in the Generic
Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS), NUREG-1 437,
Volumes 1 and 2 (NRC 1996; 1999).(a) The GEIS includes a determination of whether the
analysis of the environmental issue could be applied to all plants and whether additional
mitigation measures would be warranted. Issues are then assigned a Category 1 or a
Category 2 designation. As set forth in the GEIS, Category 1 issues are those that meet all of
the following criteria:

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

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

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

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

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

This chapter describes the environmental impacts from postulated accidents that might occur
during the license renewal term.

5.1 Postulated Plant Accidents

Two classes of accidents are evaluated in the GEIS. These are design-basis accidents (DBAs)
and severe accidents, as discussed below.

(a) The GEIS was originally issued in 1996. Addendum I to the GEIS was issued in 1999. Hereafter,
all references to the uGEIS' include the GEIS and Addendum 1.
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5.1.1 Design-Basis Accidents

In order to receive The NRC approval to operate a nuclear power facility, an applicant must
submit a safety analysis report (SAR) as part of the application. The SAR presents the design
criteria and design information for the proposed reactor and comprehensive data on the
proposed site. The SAR also discusses various hypothetical accident situations and the safety
features that are provided to prevent and mitigate accidents. The NRC staff reviews the
application to determine whether the plant design meets the Commission's regulations and
requirements and includes, in part, the nuclear plant design and its anticipated response to an
accident.

DBAs are those accidents that both the licensee and the NRC staff evaluate to ensure that the
plant can withstand normal and abnormal transients, and a broad spectrum of postulated
accidents without undue hazard to the health and safety of the public. A number of these
postulated accidents are not expected to occur during the life of the plant but are evaluated to
establish the design basis for the preventive and mitigative safety systems of the facility. The
acceptance criteria for DBAs are described in 10 CFR Part 50 and 10 CFR Part 100.

The environmental impacts of DBAs are evaluated during the initial licensing process, and the
ability of the plant to withstand these accidents is demonstrated to be acceptable before
issuance of the operating license (OL). The results of these evaluations are found in license
documentation such as the staff's safety evaluation report (SER), the final environmental
statement (FES), the licensee's updated final safety analysis report (UFSAR), and Section 5.1
of this supplemental environmental impact statement (SEIS). The licensee is required to
maintain the acceptable design and performance criteria throughout the life of the plant,
including any extended-life operation. The consequences for these events are evaluated for
the hypothetical maximally exposed individual; as such, changes in the plant environment will
not affect these evaluations. Because of the requirements that continuous acceptability of the
consequences and aging management programs be in effect for license renewal, the
environmental impacts as calculated for DBAs should not differ significantly from initial licensing
assessments over the life of the plant, including the license renewal period. Accordingly, the
design of the plant relative to DBAs during the extended period is considered to remain
acceptable, and the environmental impacts of those accidents were not examined further in the
GEIS.

The Commission has determined that the environmental impacts of DBAs are of SMALL
significance for all plants because the plants were designed to successfully withstand these
accidents. Therefore, for the purposes of license renewal, design-basis accidents are
designated as a Category 1 issue in 10 CFR Part 51, Subpart A, Appendix B, Table B-1. The
early resolution of the DBAs make them a part of the current licensing basis of the plant; the
current licensing basis of the plant is to be maintained by the licensee under its current license
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and, therefore, under the provisions of 10 CFR 54.30, is not subject to review under license
renewal. This issue, applicable to Quad Cities Units 1 and 2, is listed in Table 5-1.

Table 5-1. Category 1 Issue Applicable to Postulated Accidents During the Renewal Term

ISSUE-10 CFR Part 51, Subpart A, GEIS
Appendix B, Table B-1 Section

POSTULATED ACCIDENTS

Design-basis accidents 5.3.2; 5.5.1

Based on information in the GEIS, the Commission found that

The NRC staff has concluded that the environmental impacts of design-basis accidents
are of small significance for all plants.

Exelon Generation Company, LLC (Exelon) stated in its Environmental Report (ER) that it is not
aware of any new and significant information associated with the renewal of the Quad Cities
Units 1 and 2 OLs (Exelon 2003a). The staff has not identified any new and significant
information during the staff's independent review of the Quad Cities ER (Exelon 2003a), the
scoping process, the staff's site visit, the staff's evaluation of other available information, and
public comments on the draft SEIS. Therefore, the staff concludes that there are no impacts of
design basis accidents during the renewal term beyond those discussed in the GEIS.

5.1.2 Severe Accidents

Severe nuclear accidents are those that are more severe than DBAs because they could result
in substantial damage to the reactor core, whether or not there are serious offsite
consequences. The GEIS assessed the impacts of severe accidents during the license renewal
period, using the results of existing analyses and site-specific information to conservatively
predict the environmental impacts of severe accidents for each plant during the renewal period.

Based on information in the GEIS, the Commission found that

The probability weighted consequences of atmospheric releases, fallout onto open
bodies of water, releases to ground water, and societal and economic impacts from
severe accidents are small for all plants. However, alternatives to mitigate severe
accidents must be considered for all plants that have not considered such altematives.
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Therefore, the Commission has designated mitigation of severe accidents as a Category 2
issue in 10 CFR Part 51, Subpart A, Appendix B, Table B-1. This issue, applicable to Quad
Cities Units 1 and 2, is listed in Table 5-2.

Table 5-2. Category 2 Issue Applicable to Postulated Accidents During the Renewal Tern

ISSUE-10 CFR Part 51, Subpart A, GEIS 10 CFR 51.53(c)(3)(1) SEIS
Appendix B, Table B-1 Sections Subparagraph Section

POSTULATED ACCIDENTS

Severe Accidents 5.3.3; 5.3.3.2; L 5.2
5.3.3.3; 5.3.3.4;
5.3.3.5; 5.4; 5.5.2

The staff has not identified any new and significant information during the staffs independent
review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's site visit, the
staff's evaluation of other available information, and public comments on the draft SEIS.
Therefore, the staff concludes that there are no impacts of severe accidents beyond those
discussed in the GEIS. However, in accordance with 10 CFR 51 .53(c)(3)(ii)(L), the staff has
reviewed severe accident mitigation altematives (SAMAs) for Quad Cities. The results of the
staff's review are discussed in Section 5.2.

5.2 Severe Accident Mitigation Alternatives (SAMAs)

10 CFR 51 .53(c)(3)(ii)(L) requires that license renewal (LR) applicants consider alternatives to
mitigate severe accidents if the staff has not previously evaluated SAMAs for the applicant's
plant in an environmental impact statement (EIS) or related supplement or in an environmental
assessment. The purpose of this consideration is to ensure that plant changes (i.e., hardware,
procedures, and training) with the potential for improving severe-accident safety performance
are identified and evaluated. SAMAs have not been previously considered for Quad Cities
Units 1 and 2; therefore, the remainder of Chapter 5 addresses those alternatives.

5.2.1 Introduction

This section presents a summary of the SAMA evaluation for Quad Cities conducted by Exelon
and described in the ER (Exelon 2003a) and of the NRC staff review of that evaluation. The
details of the review are described in the NRC staff evaluation that was prepared by the staff
with contract assistance from Information Systems Laboratories, Inc. The entire evaluation is
presented in Appendix G.
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The SAMA evaluation for Quad Cities was a four-step process. In the first step, Exelon
quantified the level of risk associated with potential reactor accidents using the plant-specific
probabilistic risk assessment and other risk models.

The second step was the examination of the major risk contributors to identify areas where
plant improvements might have the greatest chance to reduce risk. Then, possible ways of
reducing those risks were identified. Common ways of reducing risk are changes to
components, systems, procedures, and training. Exelon identified 280 potential SAMAs. Using
a set of screening criteria, the number of SAMAs requiring further consideration was reduced to
54. Preliminary cost estimates were made for these 54 SAMAs, and any SAMAs costing more
than the maximum attainable benefit (discussed in Section 5.2.3) were removed from further
consideration.

In the third step, the benefits and costs for the remaining 15 candidate SAMAs were estimated.
Estimates were made of how much each proposed SAMA could reduce risk. Those estimates
were developed in terms of dollars in accordance with The NRC guidance for performing
regulatory analyses (NRC 1997). The costs of implementing the proposed SAMAs were also
estimated.

Finally in the fourth step, the costs and benefits of each of the 15 final SAMAs were compared
to determine whether the SAMA was cost-beneficial, meaning the benefits of the SAMA were
greater than the costs (a positive cost-benefit). In the final analysis, Exelon concluded that
none of these 280 SAMAs were cost-beneficial for Quad Cities. However, the staff concluded
that four SAMAs are cost-beneficial and that two additional SAMAs may be cost-beneficial.

Each of these four steps is discussed in more detail in the sections that follow and in
Appendix G.

5.2.2 Estimate of Risk

Exelon submitted an assessment of SAMAs for Quad Cities as part of the ER (Exelon 2003a).
This assessment was based on the most recent Quad Cities Probabilistic Risk Assessment
(PRA) (including the Level 1 and 2 analyses), a plant-specific offsite consequence analysis
performed using the MELCOR Accident Consequence Code System (MACCS2) (essentially a
Level 3 PRA model), and insights from the Quad Cities Individual Plant Examination (IPE)
(ComEd 1993) and Individual Plant Examination of External Events (IPEEE) (ComEd 1997).
The SAMA analysis is based on the most recent PRA model available at the time of the ER,
referred to as the 2002B model (or Update Revision 02B). The baseline core damage
frequency (CDF) for Quad Cities is approximately 2.2 x 104 per year, based on internally-
initiated events. Exelon did not include the contribution to CDF from external events in these
estimates even though the risk from external events is significantly higher for Quad Cities than
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the risk from internal events. Although the scope of the Quad Cities PRA does not include
external events, Exelon concluded that the existing IPEEE and fire evaluations had adequately
identified potential plant improvements to address external events. The breakdown of CDF by
initiating event/accident class is summarized in Table 5-3. Loss of the 125-V DC buses, loss of
offsite power, transients (such as turbine trip, loss of turbine building closed-cooling water, and
loss of condenser vacuum), and loss of service water are the dominant contributors to the CDF.

Table 5-3. Quad Cities Units I and 2 Core Damage Frequency

Percent
Frequency (CDF) Contribution

Initiating Event/Accident Class (per Year) to the CDF

Loss of 125-V DC Buses 1 and 2 7.6 x 10' 35

Loss of offsite power (LOOP)(a) 4.2 x 10-7 19
(dual-unit and single-unit)

Transients 3.2 x t- 15

Loss of service water 3.0 x 10-7 14

Loss-of-coolant accident (LOCA) 1.5x 1V 7

Loss of instrument air 6.8 x 10 3

Manual shutdown 6.6 x 10i1 3

Others 6.0 x le 3

Interfacing systems LOCA (ISLOCA) 2.3 x loe 1

Total CDF (from internal events) 2.2 x 106 100
(a) Includes station blackout.

Exelon estimated the dose from all postulated accidents to the population within 80 km (50 mi)
of the Quad Cities site to be approximately 0.0167 person-Sv (1.67 person-rem). The
breakdown of the population dose by containment release mode is summarized in Table 5-4.
Early and late containment failures dominate the population dose.

The staff has reviewed Exelon's data and evaluation methods and concludes that the quality of
the risk analyses is adequate to support an assessment of the risk reduction potential for the
candidate SAMAs. Accordingly, the staff based its assessment of offsite risk on the CDF and
offsite doses provided by Exelon.
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Table 5-4. Breakdown of Population Dose by Containment Release Mode

Population Dose Percent
(Person-RemO per Contribution

Containment Release Mode Year) to Dose

Early containment failure 0.93 56

Late containment failure 0.67 40

Containment bypass 0.07 4

No containment failure -0 -0

Total Population Dose 1.67 100
(a) One person-rem equals 0.01 person-Sv.

5.2.3 Potential Plant Improvements

Once the most risk significant parts of the plant design and operation were identified, Exelon
searched for ways to reduce those risks. To identify potential plant improvements, Exelon
reviewed improvements identified in the Quad Cities IPE and IPEEE and subsequent PRA
revision processes, SAMA analyses submitted for other nuclear power plants, and The NRC
and industry documents discussing potential plant improvements. Exelon identified 280
potential risk-reducing improvements to plant components, systems, procedures, and training
(SAMAs).

All but 54 of these SAMAs were removed from further consideration because: (1) the SAMA
was not applicable at Quad Cities due to design differences, (2) the SAMA had already been
implemented at Quad Cities, (3) the SAMA was sufficiently similar to other SAMAs and was
combined with another SAMA, or (4) the SAMA would not provide a significant safety benefit or
has implementation costs greater than any possible risk benefit. A preliminary cost estimate
was prepared for each of the remaining 54 SAMAs.

The preliminary cost estimate of each of the 54 remaining SAMAs was compared to the
maximum attainable benefit (MAB) of $110,000. The MAB is the dollar value of the benefit that
would be achieved if the plant risk and population dose from postulated accidents could be
reduced to zero. If the cost of a SAMA exceeded the MAB, It could not be cost-beneficial
because no single SAMA could eliminate all the risk. Using this comparison, all but 15 of the
candidate SAMAs were removed from further consideration. The ER only identified 14
candidate SAMAs for further examination because of an error. This error was identified and
corrected in Exelon's response to an NRC staff request for additional information (RAI)
(Exelon 2003b).
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The staff reviewed Exelon's screening methods and results and concluded that they were
systematic and comprehensive.

5.2.4 Evaluation of Risk Reduction and Costs of Improvements

Exelon evaluated the risk reduction potential of the remaining 15 SAMAs. Bounding
calculations were made for most of these SAMAs; bounding calculations overestimate the
benefit and are conservative. The benefits (the estimated dollar value of these risk reductions)
were developed by calculating and adding the averted public exposure, offsite property
damage, occupational exposure, and onsite costs associated with each SAMA (Exelon 2003a).

The staff reviewed Exelon's bases for calculating the risk reduction for the various plant
improvements and concluded that the rationale and assumptions for estimating risk reduction
are reasonable and generally conservative. Therefore, the staff based its estimates of averted
risk for the various SAMAs on Exelon's risk reduction estimates. However, the staff concluded
that the benefit estimates should be increased by a factor of ten (Exelon used a factor of five) to
fully account for the potential impacts of uncertainties and external events, especially fires.

The staff reviewed the cost estimates and concluded that the cost ranges provided by Exelon
were reasonable and appropriate for use in the SAMA evaluation. However, the staff concluded
that the cost estimates at the lower end of the cost ranges provided by Exelon were more
appropriate than the values used by Exelon in the cost-benefit comparisons for two SAMAs.
These two SAMAs are SAMA 6, develop procedures for locally starting equipment during a
125 V DC bus failure; and SAMA 8, develop procedures to control feedwater flow without 125-V
DC power. These conclusions contributed to the staff's conclusions regarding cost-beneficial
SAMAs (see Section 5.2.5).

5.2.5 Cost-Benefit Comparison

Based on the more detailed evaluations of potential risk reduction and cost discussed above,
Exelon determined that none of the 15 remaining SAMAs were cost-beneficial. In response to
the staff's RAls (NRC 2003), Exelon evaluated the level of uncertainty in the calculations.
Since the Quad Cities PRA did not include uncertainty analyses, Exelon used information from
the uncertainty analyses performed for the LaSalle plant (another Exelon boiling water reactor
plant) to estimate 95" percentile values of the CDF for Quad Cities. Use of these
95th percentile CDF values increased the estimated benefits of the SAMAs by approximately a
factor of five. Exelon revisited the set of SAMAs screened out in the first part of the evaluation
using the 95" percentile CDF values to account for the potential impact of external events and
uncertainties. Exelon identified two additional SAMAs that could be cost-beneficial using the
95th percentile values of the CDF. However, all 17 SAMAs were found by Exelon to have
implementation costs greater than their averted cost-risk (benefit), and thus, were eliminated
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from further consideration. Therefore, Exelon's final conclusion was that there were no cost-
beneficial SAMAs (Exelon 2003b).

The staff reviewed Exelon's calculation methods and logic arguments in the final cost-benefit
comparisons and concluded that Exelon's original benefit estimates should be increased by a
factor of 10 to fully account for the potential impact of uncertainties and external events,
especially fires. As a result, the staff concluded that four SAMAs were cost-beneficial: SAMA 6,
develop procedures for locally starting equipment during a 125-V DC bus failure; SAMA 8,
develop procedures to control feedwater flow without 125-V DC power; SAMA 10, develop
procedures to terminate reactor depressurization at a high enough pressure to keep the reactor
core isolation cooling system operable; and SAMA 14, develop procedures to control
containment venting within a narrow band of pressure. The staff concluded that two additional
SAMAs could be cost-beneficial if a more detailed evaluation of the external events benefits or
the uncertainties were performed: SAMA 1, develop procedures to provide alternate safe
shutdown makeup pump room cooling; and SAMA 2, develop procedures to use the fire
protection system as a source of water for the drywell spray system. The numbered SAMAs
(1 through 17) are the 17 SAMAs that were included in the final cost-benefit analysis after
Exelon increased the benefit estimates by a factor of five in response to staff RAls.

5.2.6 Conclusions

The staff reviewed the Exelon SAMA analysis and concluded that the methods used and the
implementation of those methods were sound. The treatment of SAMA benefits and costs, the
generally large negative net benefits, and the inherently small baseline risks support the
general conclusion that the SAMA evaluations performed by Exelon are reasonable and
sufficient for the license renewal submittal. However, the staff concluded that four SAMAs were
cost-beneficial: SAMA 6, develop procedures for locally starting equipment during a 125-V DC
bus failure; SAMA 8, develop procedures to control feedwater flow without 125-V DC power;
SAMA 10, develop procedures to terminate reactor depressurization at a high enough pressure
to keep the reactor core isolation cooling system operable; and SAMA 14, develop procedures
to control containment venting within a narrow band of pressure. The staff concluded that two
additional SAMAs could be cost-beneficial if a more detailed evaluation of the external events
benefits or the uncertainties were performed: SAMA 1, develop procedures to provide alternate
safe shutdown makeup pump room cooling; and SAMA 2, develop procedures to use the fire
protection system as a source of water for the drywell spray system. However, none of the six
SAMAs relate to adequately managing the effects of aging during the period of extended
operation. Therefore, they need not be implemented as part of license renewal pursuant to
10 CFR Part 54.

The staff concludes that none of the other candidate SAMAs are cost-beneficial. This
conclusion is consistent with the low residual level of risk indicated in the Quad Cities PRA and
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the fact that Quad Cities has already implemented many plant improvements identified from the
IPE and IPEEE process.
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6.0 Environmental Impacts of the Uranium Fuel Cycle
and Solid-Waste Management

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

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

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

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

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

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

This chapter addresses the issues that are related to the uranium fuel cycle and solid-waste
management during the license renewal term that are listed in Table B-i of 10 CFR Part 51,
Subpart A, Appendix B and are applicable to Quad Cities Units 1 and 2. The generic potential
impacts of the radiological and nonradiological environmental impacts of the uranium fuel cycle
and transportation of nuclear fuel and wastes are described in detail in the GEIS based, in part,
on the generic impacts provided in 10 CFR 51.51 (b), Table S-3, " Table of Uranium Fuel Cycle
Environmental Data," and in 10 CFR 51.52(c), Table S-4, " Environmental Impact of
Transportation of Fuel and Waste to and from One Ught-Water-Cooled Nuclear Power

(a) The GEIS was originally issued in 1996. Addendum 1 to the GEIS was issued in 1999. Hereafter,
all references to the "GEIS" include the GEIS and its Addendum 1.
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Reactor." The staff also addresses the impacts from radon-222 and technetium-99 in the
GEIS.

6.1 The Uranium Fuel Cycle

Category 1 issues in 10 CFR Part 51, Subpart A, Appendix B, Table B-I that are applicable to
Quad Cities Units 1 and 2 from the uranium fuel cycle and solid-waste management are listed
in Table 6-1.

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

ISSUE-10 CFR Part 51, Subpart A, Appendix B, Table B-1 GEIS Section

URANIUM FUEL CYCLE AND WASTE MANAGEMENT

Off-site radiological impacts (individual effects from other than the 6.1; 6.2.1; 6.2.2.1; 6.2.2.3;
disposal of spent fuel and high level waste) 6.2.3; 6.2.4; 6.6

Off-site radiological impacts (collective effects) 6.1; 6.2.2.1; 6.2.3; 6.2.4; 6.6

Off-site radiological impacts (spent fuel and high level waste disposal) 6.1; 6.2.2.1; 6.2.3; 6.2.4; 6.6

Nonradiological impacts of the uranium fuel cycle 6.1; 6.2.2.6; 6.2.2.7; 6.2.2.8;
6.2.2.9; 6.2.3; 6.2.4; 6.6

Low-level waste storage and disposal 6.1; 6.2.2.2; 6.4.2; 6.4.3;
6.4.3.1; 6.4.3.2; 6.4.3.3;
6.4.4; 6.4.4.1; 6.4.A.2;
6.4.4.3; 6.4.4.4; 6.4.4.5;
6.4.4.5.1; 6.4.4.5.2;
6.4.4.5.3; 6.4.4.5.4; 6.4.4.6;
6.6

Mixed waste storage and disposal 6.4.5.1; 6.4.5.2; 6.4.5.3;
6.4.5.4; 6.4.5.5; 6.4.5.6;
6.4.5.6.1; 6.4.5.6.2;
6.4.5.6.3; 6.4.5.6.4; 6.6

On-site spent fuel 6.1; 6.4.6; 6.A.6.1; 6.4.6.2;
6.4.6.3; 6.4.6.4; 6.4.6.5;
6.4.6.6; 6.4.6.7; 6.6

Nonradiological waste 6.1; 6.5; 6.5.1; 6.5.2; 6.5.3;
6.6

Transportation 6.1; 6.3.1; 6.3.2.3; 6.3.3;
6.3.4; 6.6; Addendum 1

Exelon Generation Company, LLC (Exelon) stated in its Environmental Report (ER) that it is not
aware of any new and significant information associated with the renewal of the Quad Cities
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Units 1 and 2 operating license (Exelon 2003). The staff has not identified any new and
significant information during the staff's independent review of the Quad Cities ER (Exelon
2003a), the scoping process, the staff's site visit, the staff's evaluation of other available
information, and public comments on the draft SEIS. Therefore, the staff concludes that there
are no impacts related to these issues beyond those discussed in the GEIS. For these issues,
the staff concluded in the GEIS that the impacts are SMALL except for the collective off-site
radiological impacts from the fuel cycle and from HLW and spent fuel disposal, as discussed
below, and that additional plant-specific mitigation measures are not likely to be sufficiently
beneficial to be warranted.

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

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

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

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no off-site radiological impacts of
the uranium fuel cycle during the renewal term beyond those discussed in the GEIS.

* Off-site radiological impacts (collective effects). Based on information in the GEIS, the
Commission found that

The 100 year environmental dose commitment to the U.S. population from the
fuel cycle, high level waste and spent fuel disposal excepted, is calculated to be
about 14,800 person rem [148 person Sv], or 12 cancer fatalities, for each
additional 20-year power reactor operating term. Much of this, especially the
contribution of radon releases from mines and tailing piles, consists of tiny doses
summed over large populations. This same dose calculation can theoretically be
extended to include many tiny doses over additional thousands of years as well
as doses outside the U.S. The result of such a calculation would be thousands
of cancer fatalities from the fuel cycle, but this result assumes that even tiny
doses have some statistical adverse health effect which will not ever be
mitigated (for example no cancer cure in the next thousand years), and that
these doses projected over thousands of years are meaningful. However, these
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assumptions are questionable. In particular, science cannot rule out the
possibility that there will be no cancer fatalities from these tiny doses. For
perspective, the doses are very small fractions of regulatory limits and even
smaller fractions of natural background exposure to the same populations.

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

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no off-site radiological impacts
(collective effects) from the uranium fuel cycle during the renewal term beyond those
discussed in the GEIS.

Off-site radiological impacts (spent fuel and high level waste disposal). Based on
information in the GEIS, the Commission found that

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

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

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

Since the GEIS was originally issued in 1996, the U.S. Environmental Protection Agency
(EPA) has published radiation-protection standards for Yucca Mountain, Nevada, at
40 CFR Part 197, " Public Health and Environmental Radiation Protection Standards for
Yucca Mountain, Nevada," on June 13, 2001 (66 FR 32074 [EPA 2001]). The Energy
Policy Act of 1992 (42 USC 10101 et seq.) directs that the NRC adopt these standards into
its regulations for reviewing and licensing the repository. The NRC published its regulations
at 10 CFR Part 63 on November 2, 2001 (66 FR 55792 [NRC 2001]). These standards
include the following: (1) 0.15-mSv/yr (15-mrem/yr) dose limit for members of the public
during the storage period prior to repository closure; (2) 0.15-mSv/yr (15-mrem/yr) dose limit
for the reasonably maximally exposed individual for 10,000 years following disposal; (3)
0.1 5-mSv/yr (15-mremlyr) dose limit for the reasonably maximally exposed individual as a
result of a human intrusion at or before 10,000 years after disposal; and (4) a groundwater-
protection standard that states for 10,000 years of undisturbed performance after disposal,
radioactivity in a representative volume of groundwater will not exceed (a) 0.19 Bq/L
(5 pCVL) (radium-226 and radium-228), (b) 0.56 Bq/L (15 pCiL) (gross alpha activity), and
(c) 0.04 mSv/yr (4 mrem/yr) to the whole body or any organ (from combined beta- and
photon-emitting radionuclides).

On February 15, 2002, subsequent to the receipt of a recommendation by Secretary
Abraham, U.S. Department of Energy, the President recommended the Yucca Mountain site
for the development of a repository for the geologic disposal of spent nuclear fuel and high-
level nuclear waste. The U.S. Congress approved this recommendation on July 9, 2002.
On July 23, 2002, the President signed into law House Joint Resolution 87 designating
Yucca Mountain as the repository for spent nuclear waste. These developments do not
represent new and significant information with respect to the off-site radiological impacts
related to spent fuel and HLW disposal during the renewal term.

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no off-site radiological impacts
related to spent fuel and HLW disposal during the renewal term beyond those discussed in
the GEIS.

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

The nonradiological impacts of the uranium fuel cycle resulting from the renewal
of an operating license for any plant are found to be small.
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The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no nonradiological impacts of the
uranium fuel cycle during the renewal term beyond those discussed in the GEIS.

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

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

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of low-level waste
storage and disposal associated with the renewal term beyond those discussed in the GEIS.

* Mixed waste storage and disDosal. Based on information In the GEIS, the Commission
found that

The comprehensive regulatory controls and the facilities and procedures that are
in place ensure proper handling and storage, as well as negligible doses and
exposure to toxic materials for the public and the environment at all plants.
Ucense renewal will not increase the small, continuing risk to human health and
the environment posed by mixed waste at all plants. The radiological and
nonradiological environmental Impacts of long-term disposal of mixed waste from
any individual plant at licensed sites are small. In addition, the Commission
concludes that there is reasonable assurance that sufficient mixed waste
disposal capacity will be made available when needed for facilities to be
decommissioned consistent with the NRC decommissioning requirements.
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The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of mixed-waste storage
and disposal associated with the renewal term beyond those discussed in the GEIS.

* On-site spent fuel. Based on information in the GEIS, the Commission found that

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

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of onsite spent fuel
associated with license renewal beyond those discussed in the GEIS.

Nonradioloaical waste. Based on information in the GEIS, the Commission found that

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

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the
staff's site visit, the staff's evaluation of other available information, and public
comments on the draft SEIS. Therefore, the staff concludes that there are no
nonradiological waste impacts during the renewal term beyond those discussed in the
GEIS.

Transportation. Based on information contained in the GEIS, the Commission found that

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

Quad Cities meets the fuel-enrichment and bumup conditions set forth in Addendum 1 to
the GEIS. The staff has not identified any new and significant Information during the staffs
independent review of the Quad Cities ER (Exelon 2003a), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of transportation
associated with license renewal beyond those discussed in the GEIS.

There are no Category 2 issues for the uranium fuel cycle and solid-waste management.
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7.0 Environmental Impacts of Decommissioning

Environmental impacts from the activities associated with the decommissioning of any reactor
before or at the end of an initial or renewed license are evaluated in the Generic Environmental
Impact Statement for Decommissioning of Nuclear Facilities, Supplement 1 Regarding the
Decommissioning of Nuclear Power Reactors, NUREG-0586 (NRC 2002). The staff's
evaluation of the environmental impacts of decommissioning presented in Supplement 1
resulted in a range of impacts for each environmental Issue. These results may be used by
licensees as a starting point for a plant-specific evaluation of the decommissioning impacts at
their facilfites.

The incremental environmental impacts associated with decommissioning activities resulting
from continued plant operation during the renewal term are evaluated in the Generic
Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS), NUREG-1437,
Volumes 1 and 2 (NRC 1996; 1999).(a) The GEIS includes a determination of whether the
analysis of the environmental Issue could be applied to all plants and whether additional
mitigation measures would be warranted. Issues are then assigned a Category 1 or a Category
2 designation. As set forth In the GEIS, Category 1 issues are those that meet all of the
following criteria:

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

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

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

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

(a) The GEIS was originally issued in 1996. Addendum 1 to the GEIS was issued in 1999. Hereafter,
all references to the "GEIS" include the GEIS and its Addendum 1.

June 2004 7-1 NUREG-1437, Supplement 16



Environmental Impacts of Decommissioning

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

7.1 Decommissioning

Category 1 issues in Table B-1 of 10 CFR Part 51, Subpart A, Appendix B that are applicable to
Quad Cities Units 1 and 2 decommissioning following the renewal term are listed in Table 7-1.
Exelon Generation Company (Exelon) stated in its Environmental Report (ER) that it is not
aware of any new and significant information regarding the environmental impacts of Quad
Cities Units 1 and 2 license renewal (Exelon 2003). The staff has not identified any new and
significant information during the staff's independent review of the Exelon ER, the scoping
process, the staff's site visit, the evaluation of other available information, and public comments
on the draft SEIS. Therefore, the staff concludes that there are no impacts related to these
issues beyond those discussed in the GEIS. For all of these issues, the staff concluded in the
GEIS that the impacts are SMALL and additional plant-specific mitigation measures are not
likely to be sufficiently beneficial to be warranted.

Table 7-1. Category 1 Issues Applicable to the Decommissioning of Quad Cities Units 1 and 2
Following the Renewal Term

ISSUE-10 CFR Part 51, Subpart A, GEIS Section
Appendix B, Table B-1

DECOMMISSIONING

Radiation doses 7.3.1; 7.4
Waste management 7.3.2; 7.4

Air quality 7.3.3; 7.4

Water quality 7.3.4; 7.4

Ecological resources 7.3.5; 7.4

Socioeconomic impacts 7.3.7; 7.4

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

* Radiation doses. Based on information in the GEIS, the Commission found that

Doses to the public will be well below applicable regulatory standards regardless of
which decommissioning method is used. Occupational doses would increase no
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more than 1 man-rem [0.01 person-Sv] caused by buildup of long-lived radionuclides
during the license renewal term.

The staff has not Identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no radiation doses associated with
decommissioning following the license renewal term beyond those discussed in the GEIS.

Waste management. Based on information in the GEIS, the Commission found that

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

The staff has not identified any new and significant information during the staffs
independent review of the Quad Cities ER (Exelon 2003), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no impacts of solid waste
associated with decommissioning following the license renewal term beyond those
discussed in the GEIS.

* Air quality. Based on information in the GEIS, the Commission found that

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

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no air quality impacts associated
with decommissioning following the license renewal term beyond those discussed In the
GEIS.

* Water guality. Based on Information in the GEIS, the Commission found that

The potential for significant water quality impacts from erosion or spills is no
greater whether decommissioning occurs after a 20-year license renewal period or
after the original 40-year operation period, and measures are readily available to
avoid such impacts.
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The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no water quality impacts
associated with decommissioning following the license renewal term beyond those
discussed in the GEIS.

* Ecological resources. Based on information in the GEIS, the Commission found that

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

The staff has not identified any new and significant information during the staff's
independent review of the Quad Cities ER (Exelon 2003), the scoping process, the
staff's site visit, the staff's evaluation of other available information, and public
comments on the draft SEIS. Therefore, the staff concludes that there are no impacts
on ecological resources associated with decommissioning following the license renewal
term beyond those discussed in the GEIS.

Socioeconomic impacts. Based on information in the GEIS, the Commission found that

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

The staff has not identified any new and significant information during the staffs
independent review of the Quad Cities ER (Exelon 2003), the scoping process, the staff's
site visit, the staff's evaluation of other available information, and public comments on the
draft SEIS. Therefore, the staff concludes that there are no socioeconomic impacts
associated with decommissioning following the license renewal term beyond those
discussed in the GEIS.
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8.0 Environmental Impacts of Alternatives
to Operating-License Renewal

This chapter examines the potential environmental impacts associated with denying the renewal
of the operating license (OLs) (i.e., the no-action alternative); the potential environmental
impacts from electricity-generating sources other than Quad Cities Units 1 and 2; the possibility
of purchasing electric power from other sources to replace power generated by Quad Cities
Units 1 and 2 and the associated environmental impacts; the potential environmental impacts
from a combination of generating and conservation measures; and other generation
alternatives that were deemed unsuitable for replacement of the power generated by Quad
Cities Units I and 2. The environmental impacts are evaluated using the U.S. Nuclear
Regulatory Commission's (NRC's) three-level standard of significance-SMALL, MODERATE,
or LARGE-developed using the Council on Environmental Quality guidelines and set forth in a
footnote to Table B-I of 10 CFR Part 51, Subpart A, Appendix B:

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

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

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

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

8.1 No-Action Alternative

The NRC's regulations implementing the National Environmental Policy Act (NEPA) specify that
the no-action alternative be discussed in an NRC environmental Impact statement (EIS)
(10 CFR Part 51, Subpart A, Appendix A[4]). For license renewal, the no-action altemative
refers to a scenario in which the NRC would not renew the OLs for Quad Cities Units 1 and 2

(a) The GEIS was originally issued in 1996. Addendum 1 to the GEIS was issued In 1999. Hereafter,
all references to the "GEIS" include the GEIS and Its Addendum 1.
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and the Exelon Generation Company (Exelon) would then decommission Quad Cities Units 1
and 2 when plant operations cease.

The no-action alternative is a conceptual alternative resulting in a net reduction in electricity
generation; there would be no replacement power and, therefore, no environmental impacts
from replacement power. In actual practice, the power lost by not renewing the OLs for Quad
Cities Units 1 and 2 would likely be replaced by (1) demand-side management (DSM) and
energy conservation, (2) electricity generated from other sources, either by Exelon or by
another generator, or (3) some combination of these alternatives. Any replacement power
would produce environmental impacts in addition to those discussed under the no-action
alternative. Environmental impacts of these other sources are discussed in Section 8.

Exelon will be required to comply with the NRC decommissioning requirements whether or not
the OLs are renewed and, therefore, must comply under the no-action alternative. If the OLs
for Quad Cities Units 1 and 2 are renewed, decommissioning activities would be postponed for
up to an additional 20 years. If the OLs are not renewed, Exelon would conduct
decommissioning activities according to the requirements in 10 CFR 50.82.

The environmental impacts associated with decommissioning under both license renewal and
the no-action alternative would be bounded by the discussion of impacts in Chapter 7 of the
GEIS (NRC 1996), Chapter 7 of this supplemental environmental impact statement (SEIS), and
NUREG-0586, Supplement 1, Generic Environmental Impact Statement on Decommissioning
of Nuclear Facilities, Supplement 1 Regarding the Decommissioning of Nuclear Power
Reactors, dated November 2002 (NRC 2002). The impacts of decommissioning after 60 years
of operation are not expected to be significantly different from those occurring after 40 years of
operation.

The environmental impacts associated with the no-action alternative are summarized in
Table 8-1. Implementation of the no-action alternative would also have certain positive impacts
in that adverse environmental impacts associated with the current operation of Quad Cities
Units 1 and 2, for example, any adverse ecological impacts, would be eliminated.
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Table 8-1. Summary of Environmental Impacts of the No-Action Alternative

Impact Category Impact Comment

Land Use SMALL Impacts would be expected to be temporary.
Ecology SMALL Impacts on ecology would be expected to be temporary and

largely mitigated by using best management practices.

Water Quality SMALL Water use would decrease. Water quality unlikely to be
adversely affected.

Air Quality SMALL Greatest Impact would likely to be from fugitive dust; impact
could be mitigated by best management practices.

Waste SMALL Low-level radioactive waste would be disposed of in licensed
facilities. A permanent disposal facility for high-level waste is
currently not available.

Human Health SMALL Radiological doses to workers and members of the public would
be expected to be within regulatory limits and comparable to, or
lower than, doses from operating plants. Occupational Injuries
would be possible, but Injury rates at nuclear power plants are
below the U.S. average industrial rate.

Socioeconomic SMALL Proximity to the Quad Cities metropolitan area would mitigate
any Impacts on employment. Small Impacts on local tax
revenue.

Aesthetics SMALL Positive impact from eventual removal of buildings and
structures. Some noise Impact during decommissioning
operations.

Historic and SMALL Any impacts primarily confined to land use during plant
Archaeological operations. No impact on other lands on site.
Resources
Environmental SMALL Impacts on minority and low-income communities would be
Justice similar to those experienced by the population as a whole.

Land Use

Temporary changes in onsite land use for portions of the site could occur during
decommissioning. Temporary changes may include addition or expansion of staging and
lay down areas or construction of temporary buildings and parking areas. No offsite land
use changes are expected as a result of decommissioning.a) The impacts of the no-action
alternative on land use are considered SMALL.

(a) The Rock Island County Land Use Plan designates the site area as industrial, which will have
implications for the future use of the site (Rock Island County Land Use Plan, 1998).

I
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. Ecology

Impacts on aquatic ecology at the Quad Cities site could result from removal of
in-water pipes and structures or the filling of the intake and discharge canals. Negative
impacts to aquatic ecology would likely be short-term and could be mitigated. The aquatic
environment is expected to recover naturally. In the long term, decommissioning of Quad
Cities Units I and 2 would shut down the open-cycle cooling system, with beneficial effects
for aquatic biology. However, this no action alternative would result in the loss of the warm
water effluent and, during winter, this area may no longer offer open water habitat to
support bald eagle feeding with which bald eagles have been noted to use at the Quad
Cities site.(") Also, impacts on terrestrial ecology could occur as a result of land disturbance
for additional lay down yards, stockpiles, and support facilities. Land disturbance is
expected to be minimal and result in relatively short-term impacts that can be mitigated
using best management practices (BMPs). The land is expected to recover naturally. The
impacts of the no-action alternative on ecology are considered SMALL.

. Water Use and Quality

The existing plant uses open-cycle cooling. Cessation of plant operations will reduce the
cooling water needed and the condenser heat load sent to the river would be eliminated. As
plant staff size decreases, the demand for potable water is expected also to decrease.
Overall, the impacts of the no-action alternative on water use and quality are considered
SMALL.

* Alr Quality

Decommissioning activities that can adversely affect air quality include dismantlement of
systems and equipment, demolition of buildings and structures, and the operation of internal
combustion engines. The most likely adverse impact would be the generation of fugitive
dust. BMPs, such as seeding and wetting, could be used to minimize the generation of
fugitive dust. Overall, the impacts of the no-action alternative on air quality are considered
SMALL.

. Waste

Decommissioning activities would result in the generation of radioactive and nonradioactive
waste. The volume of low-level radioactive waste could vary greatly depending on the
option chosen for decommissioning, and the waste treatment and volume reduction

(a) Personal communication with E. Bretton, District Manager, Savanna District, Upper Mississippi
National Wildlife and Fish Refuge, May 8,2003.
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procedures used. Low-level radioactive waste must be disposed of in a facility licensed by
the NRC or a State with authority delegated by the NRC. Recent advances in volume
reduction and waste processing have significantly reduced waste volumes.

A permanent repository for high-level waste (HLW) is not currently available. The NRC has
made a generic determination that, i necessary, spent fuel generated in any reactor can be
stored safely and without significant environmental impacts for at least 30 years beyond the
licensed life for operation (which may include the term of a revised or renewed license) of
that reactor in Its spent fuel pool or at either onsite or offsite independent spent fuel storage
installations (10 CFR 51.23[a]). Overall, the Impacts of the no-action alternative on waste
are considered SMALL.

Socloeconomics

If Quad Cities Units I and 2 cease operation, there will be a decrease in employment and
possibly tax revenues associated with the closure. These Impacts would be most
concentrated in Rock Island and Whiteside counties, Illinois, and Scott County, Iowa, with
smaller Impacts in adjoining counties. There would be some adverse Impacts on local
housing values and the local economy in Rock Island County, and adjoining counties to a
lesser extent, under the no-action alternative.

The tax revenue losses that might result from closure of Quad Cities Units 1 and 2 would
occur in Rock Island County and its taxing bodies at the township. Annual property taxes
from Quad Cities Units 1 and 2 accounted for approximately 2.7 percent of Rock Island
County's total levee extension and approximately 2.8 percent of the county's total
collections available for the distribution for the years 1997 to 2000. However, the local
Cordova taxing districts for the township, library, school district, road and bridge district, and
fire department derive significant revenue (31 to 73 percent of their total revenue from all
sources) from the plant (Rock Island County Board of Review 2002). Exelon plans to
negotiate a graduated reduction in payments to minimize the financial disruption to county
and local operations caused by a change In the methods of plant value assessment due to
the deregulation of the utility industry In the State of Illinois (Exelon 2003a). The local taxing
districts that rely on the plant for a large portion of their revenue will be adversely affected to
a significant degree by the decline in tax receipts.

The no-action alternative would result in the loss of plant payrolls 20 years earlier than if the
OLs were renewed. Quad Cities Units 1 and 2 currently support approximately
850 permanent employees and approximately 130 contract workers (Exelon 2003a).
Approximately 77 percent of employees who work at the Quad Cities site live in Rock Island
and Whiteside counties, Illinois, or in Scott County, Iowa (Exelon 2003a). Therefore,
primary employment impacts would be concentrated in these counties. However, the
proximity to the Quad Cities metropolitan area would mitigate much of the employment
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impact. Most secondary employment impacts and impacts on population would also be
concentrated in Rock Island, Whiteside, and Scott counties. Exelon employees working at
the Quad Cities site currently contribute time and money toward community involvement,
including schools, churches, charities, and other civic activities. It is likely that with a
reduced presence in the community following decommissioning, Exelon's community
involvement efforts in the region would be lessened. Overall, the staff concluded that the
socioeconomic impacts associated with the no-action alternative are considered SMALL.

* Human Health

Radiological doses to occupational workers during decommissioning activities are estimated
to average approximately 5 percent of the dose limits in 10 CFR Part 20, and to be similar
to, or lower than, the doses received from operating nuclear power plants. Occupational
injuries to workers engaged in decommissioning activities are possible. Overall, the impacts
of the no-action alternative on human health are considered SMALL

* Aesthetics

Decommissioning would result in the eventual dismantlement of buildings and structures at
the site resulting in a positive aesthetic impact. Noise would be generated during
decommissioning operations that may be detectable offsite; however, the impact is unlikely
to be of significance, and noise would cease altogether following decommissioning. Overall,
the impacts of the no-action alternative on aesthetics are considered SMALL.

* Historic and Archaeological Resources

Use of land resources at Quad Cities would be reduced following plant closure. Reduced
use of the property will reduce the likelihood of adversely impacting historic and
archaeological resources. The amount of undisturbed land needed to support the
decommissioning process will be relatively small. The staff concluded in NRC (2002) that
decommissioning activities conducted within the operational areas of a nuclear power plant
are not expected to have a detectable effect on important cultural resources because these
areas have been impacted during the operating life of the plant. Minimal disturbance of
land outside the licensee's operational area for decommissioning activities is expected.
Historic and archaeological resources on undisturbed portions of the site should not be
adversely affected. Following decommissioning, the site would likely be retained by Exelon
for other corporate purposes. Eventual sale or transfer of the site, however, could result in
adverse impacts to cultural resources if the land-use pattern changes dramatically.
Notwithstanding this possibility, the impacts of the no-action alternative and
decommissioning on historic and archaeological resources are considered SMALL.
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Environmental Justice

Current operations at the Quad Cities site have no disproportionate impacts on the minority
and low-income populations of the surrounding counties, and no environmental pathways
have been identified that would cause disproportionate impacts. Closure of Quad Cities
Units 1 and 2 would result in decreased employment opportunities In Rock Island County,
Whiteside County, and Scott County, and somewhat reduced tax revenues in Rock Island
County, with possible small, negative and disproportionate impacts on minority or low-
income populations. Because the Quad Cities site is located In the Quad Cities
metropolitan area, the impacts of closure on minority and low-income populations would be
offset by other local employment opportunities. Overall, the Impacts of the no-action
alternative on minority and low-income populations are considered SMALL.

8.2 Alternative Energy Sources

This section discusses the environmental Impacts associated with alternative sources of
electricity to replace the electricity generated by Quad Cities Units 1 and 2, assuming that the
OLs for Units I and 2 are not renewed. According to Exelon, the capacity of Quad Cities Units
I and 2 is approximately 1860 megawatts electric (MW[e]), based on a capacity of 930 MW(e)
for each unit. (Exelon 2003a).O)

The order of presentation of alternative energy sources in Section 8.2 does not imply which
alternative would be most likely to occur or to have the least environmental Impacts. The
following generation alternatives are considered in detail:

* coal-fired generation at the Quad Cities site and at an alternate site (Section 8.2.1)

* natural gas-fired generation at the Quad Cities site and at an alternate site (Section 8.2.2)

* nuclear generation at the Quad Cities site and at an alternate site (Section 8.2.3)

The alternative of purchasing power from other sources to replace power generated at Quad
Cities Units 1 and 2 is discussed in Section 8.2.4. Other power-generation alternatives and
conservation alternatives considered by the staff and found not to be reasonable replacements
for the full production at Quad Cities Units 1 and 2 are discussed in Section 8.2.5.

(a) The Department of Energy's (DOE's) Energy Information Administration (ElA) estimates the peak
summer capacity of Quad Cities Units 1 and 2 to be 1537 MW(e) (DOE/EIA 2003c). For the
remainder of this section, the staff considered the total capacity of Quad Cities Units 1 and 2 to be
1860 MW(e).

June 2004 8-7 NUREG-1437, Supplement 16 I



Alternatives

Section 8.2.6 discusses the environmental impacts of a combination of generation and
conservation alternatives.

Each year, the Energy Information Administration (EIA), a component of the U.S. DOE, issues
an Annual Energy Outlook. The Annual Energy Outlook 2002 with Projections to 2020 was
issued in December 2001 (DOE/EIA 2001a). In this report, the EIA projects that combined-
cycle(a) or combustion-turbine technology fueled by natural gas is likely to account for
approximately 88 percent of new electricity-generating capacity through the year 2020
(DOEIEIA 2001 a). Both technologies are designed primarily to supply peak and intermediate
capacity, but combined-cycle technology can also be used to meet base-loadO) requirements.
Coal-fired plants are projected by the EIA to account for approximately 9 percent of new
capacity during this period. Coal-fired plants are generally used to meet base-load
requirements. Renewable energy sources, primarily wind, geothermal, and municipal solid-
waste units, are projected by the EIA to account for the remaining 3 percent of capacity
additions.

The EIA projects that oil-fired plants will account for very little new generation capacity in the
United States through the year 2020 because of higher fuel costs and lower efficiencies
(DOE/EtA 2001 a). The EiA's projections are based on the assumption that providers of new
generating capacity will seek to minimize cost while meeting applicable environmental
requirements. Combined-cycle plants are projected by the EIA to have the lowest generation
cost in 2005 and 2020, followed by coal-fired plants and then wind generation (DOE/EIA
2001 a).

The EIA also projects that new nuclear power plants will not account for any new generation
capacity in the United States through the year 2020 because natural-gas- and coal-fired plants
are projected to be more economical (DOE/EIA 2001a). In spite of this projection, since 1997,
the NRC has certified three new standard designs for nuclear power plants under the
procedures in 10 CFR Part 52 Subpart B. Therefore, a new nuclear plant alternative for
replacing power generated by Quad Cities 1 and 2 is considered for reasons stated in
Section 8.2.3. The submission to the NRC of these three applications for certification indicates
continuing interest in the possibility of licensing new nuclear power plants. The NRC has
established a new organization to prepare for and manage future reactor and site licensing
applications.

(a) In the combined-cycle unit, hot combustion gases in a combustion turbine rotate the turbine to
generate electricity. Waste combustion heat from the combustion turbine is routed through a heat-
recovery boiler to make steam to generate additional electricity.

(b) A base-load plant normally operates to supply all or part of the minimum continuous load of a
system and consequently produces electricity at an essentially constant rate. Nuclear power plants
are commonly used for base-load generation; that is, these units generally run near full load.
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Note that this section discusses the impacts of alternative generation technologies. It does not
address the impacts of decommissioning. Further, it does not consider the impacts to the Quad
Cities site of building alternative generation elsewhere, when such options are addressed. The
no-action alternative discussed in Section 8.1, covers the impacts of shutting down Quad Cities
Units 1 and 2.

8.2.1 Coal-Fired Generation

The environmental impacts of the coal-fired alternative are examined in this section for the
Quad Cities site and an alternate site. Unless otherwise indicated, the assumptions and
numerical values used in this section are from the Exelon environmental report (ER) (Exelon
2003a). The staff reviewed this Information and compared it to environmental impact
information in the GEIS, as well as other relevant information and sources where appropriate.
Although the OL renewal period Is only 20 years, the impact of operating the coal-fired
alternative for 40 years is considered (as a reasonable projection of the operating life of a coal-
fired plant). The staff assumed that Quad Cities Units 1 and 2 would remain in operation while
the coal-fired alternative was constructed.

The coal-fired alternative Is analyzed both for the existing Quad Cities site and for an unnamed
alternate site. Siting a new coal-fired plant where an existing nuclear plant is located would
reduce many construction Impacts (NRC 1996). Further, siting a new facility at the existing
Quad Cities site would allow it to take advantage of existing infrastructure. Hence, although the
staff considered an altemate site, it is unlikely that it would be beneficial to place a new coal-
fired facility at an alternate site based purely on environmental grounds.

The staff assumes construction of three 550-megawatts electric (MW[e]) units, for a combined
capacity of 1650 MW(e), as potential replacements for Quad Cities Units 1 and 2, which is
consistent with Exelon's ER (Exelon 2003a).(a) Exelon chose this size to be consistent with the
natural gas-fired alternative, which was chosen to match "standard" sizes for new combined-
cycle facilities. The assumption of 1650 MW(e) understates the environmental impacts of
replacing the 1860 MW(e) from Quad Cities Units 1 and 2. The remaining capacity would be
made up from other sources. As a rough estimate, If a coal-fired plant of exactly 1860 MW(e)
were to be built, any impacts (for example, quantities of air pollutants) in this section might
simply be adjusted upward accordingly. However, given these adjustments, the staff has
determined that the differences in impacts between 1650 MW(e) and 1860 MW(e) of coal-fired
generation would not be significant and would not change the impact levels.

(a) The coal-fired units would have a rating of 583 gross MW(e) and 550 net MW(e). The difference
between gross" and "net" is the electricity consumed on site.
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Exelon assumes the coal-fired alternative would use tangentially fired, dry-bottom combustors
with an associated heat rate(') of 10,200 Btu/kWh (a thermodynamic efficiency of approximately
30 percent) and a capacity factor(b) of 0.85 (Exelon 2003a). According to Exelon, the coal-fired
plant would consume approximately 6.3 million MT (6.9 million tons) per year of pulverized
bituminous coal with an ash content of approximately 6.9 percent (Exelon 2003a). For
emissions control, the facility would be outfitted with low nitrogen oxide (NOJ) burners, overfire
air and selective catalytic reduction for NO, control, fabric filters for control of particulates, and a
wet scrubber using lime for sulfur oxide (SO2) control.

The coal-fired alternative would require converting a significant quantity of land to industrial use
for the power plant, coal storage, landfill disposal of ash, spent catalytic reduction catalyst (used
for control of NO, emissions), and scrubber sludge. Exelon believes that the Quad Cities site is
adequate to support these requirements. The Quad Cities site consists of approximately 327
ha (817 ac) (Exelon 2003a). The GEIS asserts that approximately 700 ha (1700 ac) would be
required to build a 1000 MW(e) coal-fired power plant at a greenfield site (NRC 1996). Locating
a coal-fired power plant at an existing nuclear site would significantly lower this land
requirement and would allow the new facility to take advantage of existing infrastructure at the
Quad Cities site, including switchyard, offices, intake and discharge, and transmission rights-of-
way. Exelon estimates that the coal-fired alternative would require approximately 75 ha (180
ac) for waste disposal and approximately 120 ha (300 ac) for the powerblock and coal storage
area. To use the Quad Cities site, Exelon would likely need to acquire additional adjacent
acreage, some of which had recently been divested.

Two coal-and-lime delivery options are most appropriate for the Quad Cities site: barge and
rail. The Quad Cities site location lends itself to coal delivery by barge, which is a common
practice along the Mississippi River waterway. The barge alternative would require construction
of a barge offloading facility on Pool 14 and a conveyor system to the station coal yard. These
new facilities would result in greater construction impacts than upgrading the existing rail line
(Exelon 2003a). The alternative would trade barge traffic impacts for rail traffic impacts. The
staff agrees with Exelon that such a tradeoff provides no obvious environmental benefit and the
barge alternative is considered in this section. A coal slurry pipeline is another potential
alternative for delivering coal. However, such a pipeline would need to cover a great distance
to reach a suitable coal mining area or the coal would need to be transported by alternative
means (e.g., rail) to a site closer to the Quad Cities site for introduction into the pipeline. The
coal slurry pipeline alternative for delivering coal is not further evaluated.

(a) Heat rate is a measure of generating station thermal efficiency. It is generally expressed in British
thermal units (Btu) per net kilowatt-hour (kWh). It is computed by dividing the total Btu content of
fuel burned for electricity generation by the resulting net kWh generation.

(b) The capacity factor is the ratio of electricity generated, the period of time considered, to the energy
that could have been generated at continuous full-power operation during the same period.
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8.2.1.1 Closed-Cycle Cooling System

For purposes of this SEIS, the staff assumed a coat-fired plant at the Quad Cities site would
use a closed-cycle cooling system. While the existing system is open-cycle, using water from
the Mississippi River, Exelon notes that the U.S. Environmental Protection Agency (EPA) has
revised requirements that could affect the design of the cooling-water intake structures for new
facilities (EPA 2001 a) and has proposed requirements that could affect modifications at existing
facilities (EPA 2002). For this reason, this section considers a closed-cycle system using
cooling towers at both the Quad Cities site and an alternate site.

The overall impacts of the coal-fired generating system using a closed-cycle cooling system are
discussed in the following sections and are summarized in Table 8-2. For completeness, the
staff also considered the impacts of a fully open-cycle cooling system at the Quad Cities site.
Additional impacts from the use of an open-cycle cooling system are considered in
Section 8.2.1.2.

Land Use

For siting a new facility at the Quad Cities site, the existing Infrastructure would be used to
the extent practicable, thus limiting the amount of new construction that would be required.
Specifically, the staff assumed that the new coal-fired facility would use the switchyard,
offices, and transmission rights-of-way. If the coal-fired facility Is built at the existing Quad
Cities site, Exelon estimates that construction of the power block and coal storage area
would Impact approximately 120 ha (300 ac) of land and associated terrestrial habitat
(Exelon 2003a). Exelon further estimates that ash- and scrubber-waste disposal over a
40-year facility lifetime would require approximately 75 ha (180 ac) (Exelon 2003a). In total,
the facility is expected to require approximately 195 ha (480 acres) of land. The GEIS
estimates 700 ha (1700 ac) for a 1000-MW(e), coal-fired greenfield, power plant, well above
the estimates from Exelon for the 1650-MW(e) power plant. Much of the difference is due
to the potential to use existing Infrastructure at the Quad Cities site with neighboring land to
support the coal-fired alternative.

The coal-fired alternative at the Quad Cities site would require construction of a barge
offloading facility at Pool 14 and a conveyor system to the plant's coal yard, requiring the
conversion of riverfront land to industrial use.

For an alternate, greenfield site, the land use would be above 700 ha (1700 ac) assumed in
the GEIS for a new 1 000-MW(e), coal-fired power plant, assuming scaling of the GEIS
estimates. A new site would require land for the power block, coal storage and handling,
and waste products. Additional land could be required for a transmission line and for a rail
spur to the plant site, depending on the infrastructure in existence at the alternate site.
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Table 8-2. Summary of Environmental Impacts of Coal-Fired Generation at the Quad Cities Site
and an Alternate Site Using Closed-Cycle Cooling

Quad Cities Site Alternate Site

Impact
Category Impact Comments Impact Comments

Land Use MODERATE Would use unused portion of
Quad Cities site, and
potentially, portions of
neighboring land. Would
require approximately 195 ha
(480 ac) for power block, coal
storage, and waste disposal.
Would use any existing
infrastructure (e.g.,
transmission lines).
Additional land impacts for
coal and limestone mining.

Would use undeveloped
areas at Quad Cities site.
There would be potential for
significant habitat loss and
fragmentation and reduced
productivity and biological
diversity.

MODERATE to
LARGE

Potentially 1150 ha
(2800 ac) for new coal
facility, Including power
block, Infrastructure,
coal storage, and waste
disposal. Additional
land impacts for coal
and limestone mining.
Total Impact would
depend on whether the
alternate site is
previously disturbed.

Impact would depend
on whether site Is
previously developed.
Factors to consider
include location and
ecology of site and
transmission line route.
There would be
potential for habitat loss
and fragmentation and
reduced productivity
and biological diversity.

Ecology MODERATE to
LARGE

MODERATE to
LARGE

Water Use
and Quality

SMALL Would use closed-cycle
cooling system, reducing
cooling water requirements
while increasing evaporative,
consumptive use and new
heat rejection to the
atmosphere and would
continue very limited
groundwater use.

SMALL to
MODERATE

Impact would depend
on volume of water
withdrawal, the
constituents of the
discharge water, and
the characteristics of
surface water body or
groundwater source.
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Table 8-2. (contd)
Quad Cities Site Alternate Site

Impact Comments
Category Impact Comments Impact

Air Quality MODERATE Sulfur oxides
* 6000 MT/yr (6600 tonslyr).

Actual impact would
depend on emissions
offsets.

Nitrogen oxides
* 1514 MT/yr (1669 tons/yr).

Actual Impact would
depend on emissions
offsets.

Particulates
* 216 MT/yr (238 tonslyr)

particulates, 50 MT/yr
(55 tons/yr) PM,,

Carbon monoxide
* 1561 MT/yr (1721 tons/yr)

Other
* Some hazardous air

pollutants, CO. emissions
contribute to global
warming

Total ash production would be
431,000 MT (475,000 tons)
annually, but 87 percent of this
ash would be recycled. Facility
would also generate 311,000
MT (343,000 tons) of scrubber
sludge.

Impacts are uncertain but are
considered SMALL in the
absence of more quantitative
data.

MODERATE Same emissions as
Quad Cities site,
although offsets for SO2
and NO, would depend
on location.

I

Waste MODERATE MODERATE Same impacts as for
Quad Cities site.

Human Health SMALL SMALL Same impacts as for
Quad Cities site.
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Table 8-2. (contd)
Quad Cities Site Alternate Site

Impact Comments
Category Impact Comments Impact

Soclo- SMALL to
economics MODERATE

During construction, impacts
would be SMALL Up to 2500
workers might be required at
the peak of the 5-year
construction period.

SMALL to
LARGE

Construction impacts at
alternate site would be
similar to those at Quad
Cities site, but would
depend on whether
new site is located near
a major metropolitan
area.

During operation, employment
would decrease from
approximately 1000 permanent
and contract workers to
approximately 250. All
employment impacts would be
tempered by proximity to the
Quad Cities metropolitan area.
No impact on tax base.

Transportation impacts during
operation would be SMALL due
to the smaller workforce.
Transportation Impacts
associated with construction
workers would be SMALL to
MODERATE.

MODERATE aesthetic impact
due to impact of plant buildings
and structures, along with noise
Impacts from plant operation.

Studies would likely be needed
to Identify, evaluate, and
address mitigation of the
potential cultural resource
impacts from construction of a
new plant on an undeveloped or
developed site.

Minimal Impacts on
local tax base.

Transportation Impacts
would be similar to
those at the Quad
Cities site.

Aesthetics

Historic and
Archaeological
Resources

MODERATE

SMALL to
MODERATE

MODERATE to
LARGE

SMALL to
MODERATE

Impact would be similar
to those at the Quad
Cities site, but would
also include any
aesthetic impacts from
building a new
transmission line(s).
Impacts would depend
on location.

Altemate location
would necessitate
cultural studies.
Studies would likely be
needed to Identify,
evaluate, and address
mitigation of the
potential cultural
resource Impacts from
construction of a new
plant on an
undeveloped site.
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Table 8-2. (contd)
Quad Cities Site Alternate Site

Impact Comments
Category Impact Comments Impact

Environmental SMALL No environmental pathways or SMALL to Impacts would vary
Justice locations have been Identified LARGE depending on

that would result In population distribution
disproportionately high and and characteristics at
adverse environmental impacts new site. Impacts on
on minority and low-income Quad Cities site would
populations. Impacts on be Identical to those In
minority and low-income the no-action
communities should be similar alternative.
to those experienced by the
population as a whole.

Regardless of whether the coal-fired alternative is built at the Quad Cities site or at an
alternate site, additional land-use changes would occur offsite in an undetermined coal
mining area to supply coal for the plant. In the GEIS, the staff estimated that approximately
8900 ha (22,000 ac) would be affected for mining the coal and disposing the waste to
support a 1000-MW(e) coal plant during its operational life (NRC 1996). Partially offsetting
this offsite land use would be the elimination of the need for uranium mining to supply fuel
for Quad Cities Units 1 and 2. In the GEIS, the staff estimated that approximately 400 ha
(1000 ac) would be affected for mining the uranium and processing it during the operating
life of a 1000-MW(e) nuclear power plant.

Overall, the impacts of the coal-fired alternative at the Quad Cities site are considered
MODERATE. Previously unused land would need to be converted to industrial use.
Overall, the impacts of the coal-fired alternative at an alternate site are considered
MODERATE to LARGE, depending on whether the alternate site had been developed
previously or not and what new infrastructure might be required.

Ecology

Locating a coal-fired plant at the Quad Cities site would alter ecological resources because
of construction, and because of the need to convert currently unused land to industrial use
for the plant, coal storage, and ash- and scrubber-sludge disposal. However, some of this
land has been previously disturbed. Use of cooling towers would reduce operational
impacts on the aquatic ecosystem. Impacts could include habitat degradation,
fragmentation, or loss as a result of construction activities and conversion of land to
industrial use. Ecological communities may experience reduced productivity and biological
diversity from disturbing previously intact land. Construction of a barge offloading facility
would affect terrestrial habitat along the river bluffs as well as aquatic habitat associated
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with construction, maintenance, and operation of the offloading facility. Overall, the impacts
of the coal-fired alternative at the Quad Cities site are considered MODERATE to LARGE.

At an alternate site, the coal-fired alternative would introduce construction impacts and new
incremental operational impacts. Even assuming siting at a previously disturbed area, the
impacts may alter the ecology. Impacts could include habitat degradation, fragmentation or
loss, reduced ecosystem productivity (i.e., including wildlife species), and a reduction in
biological diversity. Construction and maintenance of transmission lines and a rail spur
would have ecological impacts. Use of make-up cooling water from a nearby surface water
body could have adverse aquatic resource impacts. Overall, the impacts of the coal-fired
alternative at an alternate site are considered MODERATE to LARGE, depending on the
degree to which the site has already been disturbed by industrial use.

Water Use and Quality

The coal-fired alternative at the existing site would use cooling towers and would, therefore,
reduce the cooling-water needs from their existing levels. There would still be consumptive
use of water due to evaporation from the cooling towers. At both the Quad Cities site and
an alternate site, plant discharges would consist mostly of cooling-tower blowdown,
characterized primarily by an increased temperature and increased concentration of
dissolved solids relative to the receiving body of water and intermittent low concentrations of
biocides (e.g., chlorine). Treated process waste streams and sanitary waste water would
also be discharged. All discharges would likely be regulated through a national pollution
discharge elimination system (NPDES) permit. Some erosion and sedimentation probably
would occur during construction (NRC 1996). At the Quad Cities site, the five groundwater
wells that supply limited, specific uses at the Quad Cities site would continue to be used.
Use of groundwater for a coal-fired plant at an alternate site is a possibility. Overall, the
impacts of the coal-fired alternative at the Quad Cities site are SMALL. The impacts of the
coal-fired alternative at an alternate site are considered SMALL to MODERATE.

* Air Quality

The air quality impacts of coal-fired generation are significantly higher than those of nuclear
generation due to emissions of sulfur oxides (SO,), nitrogen oxides (NO), particulates,
carbon monoxide, hazardous air pollutants, such as mercury, and naturally occurring
radioactive materials.

The Quad Cities site is located in the Metropolitan Quad Cities Interstate Air Quality Control
Region. All counties in this air quality control region are designated as being in attainment
for all criteria pollutants (40 CFR 81.102; 40 CFR 81.316). All counties in Illinois within
50 miles of the Quad Cities site are designated as being in attainment for all criteria
pollutants, as are all counties in Iowa (40 CFR 81.314; 40 CFR 81.316).
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A new coal-fired generating plant located at the Quad Cities site would likely need aprevention of significant deterioration (PSD) permit and an operating permit under the CleanAir Act (CM). The plant would need to comply with the new source performance standardsfor such plants set forth in 40 CFR Part 60 Subpart Da, which consists of 40 CFR Part60.40a through 40 CFR Part 60.49a. Standards establish limits for particulate matter andopacity (40 CFR 60.42a), S02 (40 CFR 60.43a), and NO, (40 CFR 60.44a).

Section 169A of the CM (42 USC 7491) establishes a national goal of preventing future,and remedying existing, impairment of visibility or mandatory Class 1 Federal areas whenimpairment results from man-made air pollution. In addition, EPA issued a new regionalhaze rule In 1999 (EPA 1999). The rule specifies that for each mandatory class I Federalarea located within a State, the State must establish goals that provide for reasonableprogress toward achieving natural visibility conditions. The reasonable-progress goals mustprovide for an improvement In visibility for the most-impaired days over the period of theimplementation plan and ensure no degradation in visibility for the least-impaired days overthe same period (40 CFR 1.308[d][1 ]). If a new coal-fired power station were located closeto a mandatory class I Federal area, additional air pollution control requirements could beimposed. However, there are no mandatory class I Federal areas near the Quad Cities site.It is assumed that an altemate site would not be chosen near a mandatory class I Federalarea.

The U.S. EPA has various regulatory requirements for visibility protection in 40 CFR Part51, Subpart P, Including a specific requirement for the review of any new major stationarysource in an area designated as attainment or unclassified under the CM. As notedabove, the Quad Cities site is In a region that is either attainment or unclassified for allcriteria pollutants.

Impacts and issues for particular pollutants follow. Unless otherwise stated, the impactswould be the same at the Quad Cities site or at an alternate site.

Sulfur oxides. A new coal-fired power plant would be subject to the requirements In Title IVof the CM. Title IV was enacted to reduce emissions of SO2 and NO, the two principalprecursors of acid rain, by restricting emissions of these pollutants from power plants.Title IV caps aggregate annual power-plant SO2 emissions and imposes controls on SO2emissions through a system of marketable allowances. The EPA issues one allowance foreach ton of SO2 that a unit is allowed to emit. New units do not receive allowances, but theyare required to have allowances to cover their S02 emissions. Owners of new units must,therefore, purchase allowances from owners of other power plants or reduce SO2 emissionsat other power plants they own. Allowances can be banked for use in future years.Because Exelon has no fossil-fired power plants (Exelon 2003a), it would need to purchase
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allowances from the open market to operate a coal-fired power plant at the Quad Cities site.
Whether the coal-fired alternative results in an aggregate increase in S02 emissions will
depend on whether the permits are purchased when there is a surplus of permits or when
the market is constrained. In the latter case, the coal-fired alternative would result in no net
increase in aggregate national SO2 emissions. Regardless, the coal-fired power plant
would result in a local increase in SO2 emissions whether located at the Quad Cities site or
an alternate site.

Exelon states in its ER that the alternative coal-fired power plant would minimize air
emissions through a combination of boiler technology and post-combustion pollution
removal. S02 would be removed using lime in a flue-gas desulfurization process (Exelon
2003a). Exelon estimates that by using a wet-scrubber control technology, 95 percent of
the stack emissions of 02 could be collected, so that total annual stack emissions, after
scrubbing, would be approximately 6000 MT (6600 tons) of SO, (Exelon 2003a).

Nitrogen oxides and Volatile Organic Comiounds. Ground-level ozone is a primary concern
of the U.S. EPA. Ground-level ozone is formed when oxides of nitrogen (NOJ and volatile
organic compounds (VOCs) react in the presence of sunlight. Ozone precursors such as
these, and ozone itself, can be carried hundreds of miles from their source, potentially
causing pollution over wide regions.

In 1998, the EPA promulgated a rule requiring 21 states, including Illinois, to reduce NO,
emissions (63 FR 57356 [EPA 1998a]). The rule specifies total NO, emissions
(40 CFR 51.121 e) for each State, but leaves open the method of implementation. The
emissions-reduction measures are to be in place by May 31, 2004. Illinois, in its State
Implementation Plan (SIP), has chosen to implement a market-based emissions credit
trading system for NO,. According to the system, NO, emissions from large, electricity-
generating units may not exceed 27,851 MT (30,701 tons) during each ozone season. A
small percentage of NO, credits was set aside for new sources (Exelon 2003a). New NO,
emissions will, therefore, depend both on how many new credits are available and whether
any purchases of credits are made in a constrained market. In the most extreme case, all
of the credits would need to be purchased on the open market and such purchases would
result in reductions from sources elsewhere. Even in this case, however, NOX emissions
could simply move out of State. The staff assumed that even if the coal-fired alternative
were located at an alternate site, the alternate site would be in Illinois and, therefore,
subject to the allowance system.

Section 407 of the CM establishes technology-based limitations for NO, emissions. The
market-based allowance system used for SO2 emissions is not used for NOx emissions.
A new coal-fired power plant would be subject to the new source performance standards for
such plants at 40 CFR 60.44a(d)(1). This regulation, issued on September 16, 1998 (EPA
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1998b), limits the discharge of any gases that contain nitrogen oxides (expressed as NOJ in
excess of 200 ngfJ of gross energy output (1.6 Ib/MWh), based on a 30-day rolling average.

Exelon estimates that by using the best available control technology, the total annual NO,
emissions for a new coal-fired power plant would be approximately 1561 MT (1721 tons)
(Exelon 2003a). This level of NO, emissions might not result in greater statewide emissions
depending on the nature of the credit purchases to cover these emissions. Exelon
estimates that annual VOC emissions from the coal-fired alternative would be approximately
188 MT (207 tons). The coal-fired alternative will most likely result in an increase in
statewide VOC emissions, and certainly in local VOC emissions.

Particulates. Exelon estimates that the total annual stack emissions would include 216 MT
(238 tons) of filterable total suspended particulates (particulates that range in size from less
than 0.1 micrometer [,umj up to approximately 45 urm) (Exelon 2003a). This would include
50 MT (55 tons) per year of particulate matter having an aerodynamic diameter less than or
equal to 10 ,m (PM,,) (Exelon 2003a). Fabric filters, with a 99.9 percent removal efficiency,
would be used to control particulates (Exelon 2003a). In addition, coal handling equipment
would introduce fugitive particulate emissions.

Construction of a coal-fired plant would generate fugitive dust. In addition, exhaust
emissions would come from vehicles and motorized equipment used during the construction
process.

Carbon monoxide. Exelon estimates that the total carbon monoxide emissions would be
approximately 1561 MT (1721 tons) per year (Exelon 2003a).

Hazardous air pollutants. including mercury. In December 2000, the EPA issued a
regulatory finding on the emissions of hazardous air pollutants from electric utility steam-
generating units (65 FR 79825 [EPA 2000b]). The EPA determined that coal- and oil-fired
electric utility steam-generating units are significant emitters of hazardous air pollutants.
Coal-fired power plants were found by the EPA to emit arsenic, beryllium, cadmium,
chromium, dioxins, hydrogen chloride, hydrogen fluoride, lead, manganese, and mercury
(65 FR 79825 [EPA 2000bJ). The EPA concluded that mercury is the hazardous air
pollutant of greatest concern. The EPA found that (1) there is a link between coal
consumption and mercury emissions, (2) electric utility steam-generating units are the
largest domestic source of mercury emissions, and (3) certain segments of the
U.S. population (e.g., the developing fetus and subsistence fish-eating populations) are
believed to be at potential risk of adverse health effects due to mercury exposures resulting
from the consumption of contaminated fish (65 FR 79825 [EPA 2000b]). Accordingly, the
EPA added coal- and oil-fired electric utility steam-generating units to the list of source
categories under Section 112(c) of the CM for which emission standards for hazardous air
pollutants will be issued (65 FR 79825 [EPA 2000b]).
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Uranium and thorium. Coal contains uranium and thorium. Uranium concentrations are
generally in the range of 1 to 10 parts per million. Thorium concentrations are generally
about 2.5 times greater than uranium concentrations (Gabbard 1993). One estimate is that
a typical coal-fired plant released roughly 4.7 MT (5.2 tons) of uranium and 11.6 MT
(12.8 tons) of thorium in 1982 (Gabbard 1993). The population dose equivalent from the
uranium and thorium releases and daughter products produced by the decay of these
isotopes has been calculated to be significantly higher than that from nuclear power plants
(Gabbard 1993).

Carbon dioxide. A coal-fired plant would have unregulated carbon dioxide emissions that
would contribute to global warming. While these emissions have not traditionally been an
important environmental concern, they are becoming increasingly relevant at both a national
and an international level.

Summart. The GEIS analysis did not quantify emissions from coal-fired power plants, but
the analysis implied that air impacts would be substantial. The GEIS also mentioned global
warming from unregulated carbon dioxide emissions and acid rain from SO and NO,
emissions as potential impacts (NRC 1996). Adverse human health effects from coal
combustion, such as cancer and emphysema, have been associated with the products of
coal combustion. Overall, the air quality impacts from coal-fired generation at either the
Quad Cities or an alternate site are considered MODERATE. The impacts would be clearly
noticeable, but they would not destabilize air quality.

Waste

Coal combustion generates waste in the form of ash; and equipment for controlling air
pollution generates additional ash, spent selective catalytic reduction catalyst, and scrubber
sludge. Assuming 99.9 percent ash removal, the three 550-MW(e) coal-fired units would
generate approximately 431,000 MT (475,000 tons) of this ash annually (Exelon 2003a).
According to Exelon, Illinois regulations encourage recycling of coal-combustion byproducts,
and Exelon (then ComEd) historically recycled 87 percent of its coal ash (Exelon 2003a).
Assuming continuation of this waste mitigation measure, the coal-fired alternative would
generate approximately 56,000 (62,000 tons) of ash per year for disposal (Exelon 2003a).
In addition, approximately 311,000 MT (343,000 tons) per year of scrubber sludge would be
generated by SO,-controlled equipment (Exelon 2003a). This equipment would use
approximately 116,000 tons of calcium oxide (lime) in the scrubbing process to control SO,
emissions.

The waste would be disposed of onsite, accounting for approximately 75 ha (180 ac) of land
area over the 40-year plant life, assuming a waste depth of 30 feet (Exelon 2003a). Waste
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impacts to groundwater and surface water could extend beyond the operating life of the
plant if leachate and runoff from the waste storage area occurs. Disposal of the waste
could noticeably affect land use and groundwater quality, but with appropriate management
and monitoring, it would not destabilize any resources. After closure of the waste site and
revegetation, the land could be available for other uses.

In May 2000, the EPA issued a uNotice of Regulatory Determination on Wastes From the
Combustion of Fossil Fuels" (EPA 2000a). The EPA concluded that some form of national
regulation is warranted to address coal-combustion waste products because (1) the
composition of these wastes could present danger to human health and the environment
under certain conditions; (2) the EPA has Identified 11 documented cases of proven
damages to human health and the environment by improper management of these wastes
in landfills and surface impoundments; (3) present disposal practices are such that in 1995,
these wastes were being managed in 40 to 70 percent of landfills and surface
impoundments without reasonable controls in place, particularly in the area of groundwater
monitoring; and (4) the EPA identified gaps in the State oversight of coal-combustion
wastes. Accordingly, the EPA announced its intention to Issue regulations for the disposal
of coal-combustion waste under Subtitle D of the Resource Conservation and Recovery Act.

Overall, the waste impacts of the coal-fired alternative at the Quad Cities site or at an
alternate site are considered MODERATE. The impacts would be clearly noticeable, but
they would not destabilize any important resource.

Human Health

Coal-fired power generation Introduces worker risks from coal and limestone mining, worker
and public risks from coal and lime/limestone transportation, worker and public risks from
disposal of coal-combustion wastes, and public risks from the inhalation of stack emissions.
Emission impacts can be widespread, and health risks can be difficult to quantify. The coal
alternative also introduces the risk of coal pile fires and attendant inhalation risks.

The staff stated in the GEIS that there could be human health impacts (cancer and
emphysema) from the inhalation of toxins and particulates from coal-fired plants, but the
staff did not identify the significance of these impacts (NRC 1996). In addition, the
discharges of uranium and thorium from coal-fired plants can potentially produce
radiological doses In excess of those arising from nuclear-power-plant operations
(Gabbard 1993).

Regulatory agencies, including the EPA and State agencies, set air-emission standards and
requirements based on human health impacts. These agencies also impose site-specific
emission limits as needed to protect human health. The EPA has recently concluded that

June 2004 8-21 NUREG-1437, Supplement 16 |



Alternatives

certain segments of the U.S. population (e.g., the developing fetus and subsistence fish-
eating populations) are believed to be at potential risk of adverse health effects due to
mercury exposures from sources such as coal-fired power plants. However, in the absence
of more quantitative data, human health impacts from radiological doses and inhaling toxins
and particulates generated by burning coal are characterized as SMALL This
characterization holds for a coal-fired generation plant at the Quad Cities site and at an
alternate site.

Socloeconomics

Construction of the coal-fired alternative would take approximately 5 years. The staff
assumed that construction would take place while Quad Cities Units 1 and 2 continues
operation and would be completed by the time Quad Cities Units 1 and 2 permanently
cease operation. The GEIS estimates a peak workforce during construction of between
1200 and 2500 workers for a 1000-MW(e) power plant (NRC 1996). This workforce would
likely be larger for the 1650-MW(e) coal-fired alternative.

If the facility were constructed at the Quad Cities site, these workers would be in addition to
the 850 permanent employees and approximately 130 contract workers that currently work
at the Quad Cities site. During construction of the new coal-fired plant, surrounding
communities would experience demands on housing and public services that could have
SMALL impacts. These impacts would be tempered because the Quad Cities site is part of
the Quad Cities metropolitan area. After construction, the nearby communities would be
impacted by the loss of the construction jobs.

Exelon estimates that the new coal-fired plant would have a workforce of approximately 250
(Exelon 2003a). If the coal-fired alternative were constructed at the Quad Cities site and
Quad Cities Units 1 and 2 were decommissioned, there would be a loss of 600 permanent,
high-paying jobs (850 for Quad Cities Units 1 and 2 down to 250 for the coal-fired
alternative), along with the loss of 130 contract workers, with a commensurate reduction in
demand on socioeconomic resources and contribution to the regional economy. These
impacts may be offset because the Quad Cities site is in the Quad Cities metropolitan area.
The coal-fired alternative would provide a new tax base to offset the loss of tax base
associated with decommissioning of Quad Cities Units 1 and 2. For all of these reasons,
the appropriate characterization of non-transportation socioeconomic impacts for operating
a coal-fired plant constructed at the Quad Cities site is considered SMALL.

The capital expenditures associated with the new plant would lead to an increase in
assessed value and tax revenue that would probably be substantial for several of the taxing
bodies associated with Cordova Township. Therefore, this alternative would probably have
a positive impact in tax revenues. However, even though these new tax revenues would
probably more than replace tax revenues lost upon the decommissioning of the current
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plant, they would not have more than a SMALL effect in terms of tax-related land use
effects.

The impacts of a new coal-fired facility at an alternate site would depend on the
socioeconomic characteristics of the new site. If the site were near a large urban center, as
the Quad Cities site is, then the impacts would be small. On the other hand, in the GElS,
the staff stated that socioeconomic impacts at a rural site would be larger than at an urban
site, because more of the peak construction workforce would need to move into the area to
work (NRC 1996). Alternate sites would, therefore, need to be analyzed on a case-by-case
basis. Socioeconomic impacts from construction of the new site could range from SMALL
to LARGE, depending on the characteristics of the surrounding regions. Impacts from
operating the facility could range from SMALL to MODERATE, depending on the
characteristics of the surrounding regions.

For transportation related to the commuting of plant-operating personnel, the impacts are
considered SMALL. The maximum number of plant-operating personnel would be
approximately 250 compared to the current permanent workforce of 850 and contract
workforce of 130 (Exelon 2003a). Therefore, traffic impacts associated with plant personnel
commuting to a coal-fired plant would be expected to be SMALL compared to the current
impacts from Quad Cites Units 1 and 2. This would hold for both the Quad Cities site and
an alternate site.

During the 5-year construction period for the replacement coal-fired units, a large number of
construction workers would be working at the site in addition to the workers currently at the
Quad Cities site. The addition of these workers could place significant traffic loads on
existing highways near either the Quad Cities site or an alternate site. Such impacts would
be MODERATE.

For most alternate sites, coal and lime would likely be delivered by rail, although barge
delivery is feasible for a location on navigable waters. Transportation impacts would
depend upon the site location. Socioeconomic impacts associated with rail transportation
would likely be MODERATE to LARGE. Barge delivery of coal and limellimestone would
likely have SMALL socioeconomic impacts.

] Aesthetics

The coal-fired power-plant units stand as high as 60 m (200 ft) tall. The exhaust stacks
stand as high as 120 to 185 m (400 to 600 ft) tall. These structures would be visible offsite
during daylight hours. Buildings and structures would also be visible at night because of
outside lighting. Cooling towers would be required (up to 160 m [520 ft] high in the case of
natural draft towers and up to 30 m [100 ft] high in the case of mechanical draft towers), and
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these towers and their associated plumes would also be visible offsite. The Federal
Aviation Administration (FM) generally requires that all structures exceeding an overall
height of 61 m (200 ft) above ground level have markings and/or lighting so as not to impair
aviation safety (FAA 2000). Visual impacts of buildings and structures could be mitigated by
landscaping and color selection that is consistent with the environment. Nighttime visual
impacts could be mitigated by appropriate use of light shielding and reduced use of lighting
that still meets FM requirements. There would also be impacts from the barge offloading
facility on the river bluffs. At the Quad Cities site, visual aesthetic impacts are considered
MODERATE.

At an alternate site, the aesthetic impacts could be mitigated if the plant were located in an
industrial area adjacent to the other power plants. There would also be significant aesthetic
impacts from a new transmission line and any rail line needed to deliver coal and lime.
Overall, the visual aesthetic impacts associated with a replacement coal-fired power plant at
an alternate site are considered MODERATE to LARGE and will depend on the exact
location of the alternate site.

Coal-fired generation would introduce mechanical sources of noise that would be audible
offsite. Sources contributing to total noise produced by plant operation are classified as
continuous or intermittent. Continuous sources include the mechanical equipment
associated with normal plant operations. Intermittent sources include the equipment related
to coal handling, solid-waste disposal, transportation related to coal and lime/limestone
delivery, use of outside loudspeakers, and the commuting of plant employees. Noise
impacts associated with rail delivery of coal and lime/limestone at an alternate site would be
most significant for residents living in the vicinity of the facility and along the rail route.
Although noise from passing trains significantly raises noise levels near the rail corridor, the
short duration of the noise reduces its impact. The noise impacts of a coal-fired plant at the
Quad Cities site are considered to be MODERATE. At an alternate site, these noise
impacts would be SMALL to LARGE, depending on the site. Aesthetic impacts at the plant
site would be mitigated if the plant were located in an industrial area adjacent to other power
plants or industrial facilities.

Historic and Archaeological Resources

At the Quad Cities site or an altemate site, a cultural-resource inventory would likely be
needed for any onsite property that has not been previously surveyed. Other lands, if any,
that are acquired to support the plant would also likely need an inventory of cultural
resources, identification, and recording of existing historic and archaeological resources,
and possible mitigation of adverse effects from subsequent ground-disturbing actions
related to physical expansion of the plant site.
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Before construction at the Quad Cities site or an alternate site, studies would likely be
needed to identify, evaluate, and address mitigation of the potential impacts of new plant
construction on cultural resources. The studies would likely be needed for all areas of
potential disturbance at the proposed plant site and along associated corridors where new
construction would occur (e.g., roads, transmission corridors, rail lines, or other rights-of-
ways). Historic and archaeological resource impacts need to be evaluated on a site-specific
basis. The impacts can generally be effectively managed, and as such, impacts would vary
between SMALL to MODERATE, depending on what historic and archaeological resources
are present, and whether mitigation is necessary.

Environmental Justice

No environmental pathways or locations have been identified that would result in
disproportionately high and adverse environmental impacts on minority and low-income
populations if a replacement coal-fired plant were built at the Quad Cities site. Other
impacts, such as Impacts on housing availability and prices during construction, might
occur, and this could disproportionately affect minority and low-income populations.
Closure of Quad Cities Units 1 and 2 would result in a decrease in employment of
approximately 850 permanent operating employees and 130 contract employees (same as
in the no-action case), but this would be partially offset by construction and operation of the
replacement power plant. Resulting economic conditions could reduce employment
prospects for minority or low-income populations. However, the Quad Cities site is located
near an active urban area with many employment possibilities. Overall, Impacts would be
SMALL and would depend on the ability of minority or low-income populations to commute
to other jobs outside the area. The impacts around the alternate site would depend upon
the site chosen and the nearby population distribution. These impacts could vary between
SMALL and LARGE.

8.2.1.2 Open-Cycle Cooling System

The environmental impacts of constructing a coal-fired generation system at the Quad Cities
site using the existing open-cycle cooling system are largely the same as the impacts for a coal-
fired plant using a closed-cycle system. However, there are some environmental differences
between the closed-cycle and once-through cooling systems. Table 8-3 summarizes the
incremental differences.
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Table 8-3. Summary of Environmental Impacts of Coal-Fired Generation at the Quad Cities
Site Using Open-Cycle Cooling

-

Impact
Category

Land Use

Ecology

Surface Water
Use and Quality

Change In Impacts from
Open-Cycle Cooling System

Groundwater
Use and Quality

Air Quality

Waste

Human Health

Socioeconomics

Aesthetics

Historic and
Archaeological
Resources

Environmental
Justice

10 to 12 ha (25 to 30 ac) less land required because cooling towers and
associated infrastructure are not needed.

Impacts would depend on ecology at the site. No impact to terrestrial ecology
from cooling-tower drift. Increased water withdrawal with possible greater
impact on aquatic ecology.

No discharge of cooling-tower blowdown. Increased water withdrawal and
more thermal load on the Mississippi River.

No change.

No change.

No change.

No change.

No change.

Reduced aesthetic impact because cooling towers would not be used.

Less land Impacted.

No change.

8.22 Natural Gas-Fired Generation

The environmental impacts of the natural-gas alternative are examined in this section. Unless
otherwise indicated, the assumptions and numerical values used in this section are from the
Exelon ER (Exelon 2003a). The staff reviewed this information and compared it to
environmental impact information in the GEIS, as well as other relevant information and
sources when appropriate. Although the OL renewal period is only 20 years, the impact of
operating the natural gas-fired alternative for 40 years is considered as a reasonable projection
of the operating life of a natural gas-fired plant.

The staff assumed that Quad Cities Units 1 and 2 would remain in operation while the natural
gas-fired alternative was constructed. Consistent with the Exelon ER (Exelon 2003a), the staff
assumed a combined-cycleta) natural-gas facility based on three 550-MW(e) combined-cycle

(a) In a combined-cycle unit, hot combustion gases in a combustion turbine rotate the turbine to
generate electricity. Waste-combustion heat from the combustion turbine is routed through a heat-
recovery boiler to make steam to generate additional electricity.
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units, for a total facility size of 1650 MW(e) (Exelon 2003a).(a) The 550-MW(e) units are a
standard size, which would minimize the cost of the new facility. Any shortfall in capacity would
be made up from other sources. This assumption understates the environmental impacts of
replacing the 1860 MW(e) from Quad Cities Units 1 and 2. As a rough estimate, if a natural
gas-fired plant of exactly 1860 MW(e) were to be built, any numerical impacts in this section, for
example, quantities of air pollutants, might simply be adjusted upward accordingly.

However, given these adjustments, the staff has determined that the differences in impacts
between 1650 MW(e) and 1860 MW(e) of natural gas-fired generation would not be significant
and would not change the impact levels.

The natural gas-fired alternative Is analyzed both for the existing Quad Cities site and for an
unnamed alternate site. Siting a new natural gas-fired plant where an existing nuclear plant is
located would result in less Impact. Hence, although the staff considered an alternate site, it is
unlikely that it would be beneficial to place a new natural gas-fired facility at an alternate site
based purely on environmental grounds. The GEIS estimates that 45 ha (110 ac) would be
required for a new 1000-MW(e) combined-cycle facility, a much smaller land requirement than
for a coal-fired facility. Exelon concluded In Its ER that the Quad Cities site would be a
reasonable site for location of a natural gas-fired generating unit (Exelon 2003a). Locating the
natural gas-fired alternative at an existing nuclear site would allow the new facility to take
advantage of existing infrastructure at the Quad Cities site, including switchyard, offices, intake
and discharge, and transmission rights-of-way.

Exelon made the following estimates to describe the combined-cycle facility (Exelon 2003a):

* Heat Rate: 6120 Btu/kWhr

* Natural Gas Heating Value: 1021 Btu/ft3

* Capacity Factor: 0.85

These assumptions were deemed by the staff to be consistent with current practice with
combined-cycle facilities. For emissions control, the facility would be outfitted with standard
technologies, which include selective catalytic reduction and steam/water injection for NO,
control.

Operation of a new combined-cycle facility at the Quad Cities site would require a new gas line.
Exelon estimated that at least 9.6 km (6 mi) of 0.41 -m (1 6-in.) gas pipeline would be required
(Exelon 2003a). Exelon further estimated that this pipeline would require approximately 40 to

(a) The natural gas-fired units would have a rating of 572 gross MW(e) and 550 net MW(e). The
difference between wgross" and "netr Is the electricity consumed on site.
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49 ha (100 to 120 ac) for an easement (Exelon 2003a). The gas line requirements at an
alternate site would depend on the characteristics and location of the alternate site.

8.2.2.1 Closed-Cycle Cooling System

For purposes of this SEIS, the staff assumed a natural gas-fired plant would use a closed-cycle
cooling system at the Quad Cities site. The overall impacts of the natural gas-fired generating
system using a closed-cycle cooling system at the Quad Cities site and at an alternate site are
discussed in the following sections and summarized in Table 8-4. For completeness, the staff
also considered the impacts of a fully open-cycle cooling system at the Quad Cities site,
consistent with current practice. Additional impacts from the use of an open-cycle cooling
system are considered in Section 8.2.1.2.

Table 8-4. Summary of Environmental Impacts of Natural Gas-Fired Generation at the
Quad Cities Site and an Alternate Site Using Closed-Cycle Cooling

Quad Cities Site Alternate Site

Impact
Category Impact Comments Impact Comments

Land Use SMALL to Upwards 45 ha (110 ac) for SMALL to Upwards of 45 ha
MODERATE power block, offices, roads,

and parking areas. Additional
impact for construction of
underground gas pipeline.

Would use undeveloped areas
at Quad Cities site. There
would be potential for
significant habitat loss and
fragmentation and reduced
productivity and biological
diversity.

LARGE (110 ac) for power block,
offices, roads, and
parking areas.
Additional impact for
construction and/or
upgrade of an
underground gas
pipeline, if required,
along with any needed
transmission lines.

Ecology SMALL to
MODERATE

SMALL to
LARGE

Impact would depend on
whether site is previously
developed. Factors to
consider include location
and ecology of site and
transmission line route.
There would be potential
for habitat loss and
fragmentation and
reduced productivity and
biological diversity.
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Table 8-4. (contd)
Quad Cities Site Alternate Site

Impact Category Impact Comments Impact Comments

Water Use and SMALL Would use closed-cycle SMALL to Imoact would depend on
Quality cooling system with natural

gas-fired combined cycle units.
This would result In a
significant reduction in cooling
water requirements. The
facility would continue very
limited groundwater use.

MODERATE volume of water
withdrawal, the
constituents of the
discharge water, the
characteristics of surface
water or groundwater
source, and the new
intakes structures
required.

Same emissions as
Quad Cities site,
although offsets for NO,
would depend on
location.

Air Quality MODERATE Sulfur oxides
* 121 M`T/yr (133 tons/yr).

Nitrogen oxides
* 386 MT/yr (426 tons/yr).

Actual impact would
depend on emissions
offsets.

Particulates
* 67 M`T/yr (74 tonslyr) PM10

Carbon monoxide
80 MT/yr (88 tons/yr)

Other
* CO2 emissions contribute

to global warming.

Minimal waste product from
fuel combination.

Impacts are considered to be
minor.

MODERATE

I

Waste SMALL SMALL

SMALL

Same impacts as for
Quad Cities site.

Same Impacts as for
Quad Cities site.

Human Health SMALL
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Table 8-4. (contd)
Quad Cities Site Alternate Site

Impact Category Impact Comments Impact Comments

Socioeconomics SMALL to
MODERATE

During construction, impacts
would be SMALL Peak
workforce during two-to-three-
year construction period would
be significantly smaller than for
other steam-generation
facilities.

SMALL to
MODERATE

Construction Impacts at
alternate site would be
similar to those at Quad
Cities site, but would
depend on whether new
site is located near a
major metropolitan area.

During ogeration, employment
would decrease from
approximately 1000 permanent
and contract workers to less
than 100. All employment
impacts would be tempered by
proximity to Quad Cities
metropolitan area. No impact
on tax base.

Transportation impacts during
operation would be SMALL
due to the smaller workforce.

Minimal impacts on local
tax base.

Transportation impacts
would be similar to those
at the Quad Cities site.

Transportation impacts
associated with construction
workers would be SMALL to
MODERATE.

Aesthetics

Historic and
Archaeological
Resources

MODERATE

SMALL to
MODERATE

SMALL aesthetic impact due
to impact of plant buildings
and structures, along with
noise impacts from plant
operation. Visual impact
would be similar to current
Quad Cities Units 1 and 2.

Studies would likely be needed
to identify, evaluate, and
address mitigation of the
potential cultural resource
impacts from construction of a
new plant on an undeveloped
or developed site.

MODERATE
to LARGE

SMALL to
MODERATE

Impact would depend on
location. Greatest
impact would likely be
from the new
transmission line(s) that
would be needed.

Alternate location would
necessitate cultural
studies. Studies would
likely be needed to
identify, evaluate, and
address mitigation of the
potential cultural
resource impacts from
construction of a new
plant on an undeveloped
site.
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Table 8-4. (contd)
Quad Cities Site Alternate Site

Impact Category Impact Comments Impact Comments

Environmental SMALL No environmental pathways or SMALL to Impacts would vary
Justice locations have been Identified LARGE depending on population

that would result In distribution and
disproportionately high and characteristics at new
adverse environmental site. Impacts on Quad
impacts on minority and low- Cities site would be
Income populations. Impacts Identical to those In the
on minority and low-income no-action alternative.
communities should be similar
to those experienced by the
population as a whole. Any
Impacts would be tempered by
proximity to the Quad Cities
metropolitan area.

* Land Use

For siting a new facility at the Quad Cities site, the existing infrastructure would be used to
the extent practicable, thus limiting the amount of new construction that would be required
there. Specifically, the staff assumed that the new combined-cycle facility would make use
of the switchyard, offices, and transmission rights-of-way. The GEIS assumes that
approximately 45 ha (110 ac) would be needed for a I 000-MW(e) natural-gas facility (NRC
1996). Scaling up for the 1650-MW(e) facility considered by Exelon would indicate a
proportionally larger land requirement. According to Exelon, previously disturbed acreage
already exists and is available at the Quad Cities site, minimizing land-use impacts (Exelon
2003a).

If the natural gas-fired facility were built at the Quad Cities site, there would be an additional
land requirement to bring in enough gas to supply the combined-cycle facility. Exelon
estimated that a minimum of 9.6 km (6 mi) of 0.41 -m (1 6-in.) gas pipeline would be required
(Exelon 2003a). Exelon further estimated that this pipeline would require approximately 40
to 49 ha (100 to 120 ac) for an easement (Exelon 2003a). Exelon asserts that this would
likely be of only minimal Impact, because Exelon would use BMPs during construction, such
as minimizing soil loss and restoring vegetation immediately after the excavation is
backfilled (Exelon 2003a).

For construction at an alternate site, the full land requirement for a natural gas-fired facility
would be required because no existing infrastructure would be available. Additional land
could be impacted for construction of a transmission line, and natural gas and oil pipelines
to serve the plant.

Regardless of whether the natural-gas facility is built at the Quad Cities site or at an
alternate site, additional land could be required for natural gas wells and collection stations.
In the GEIS, the staff estimated that approximately 1500 ha (3600 ac) would be needed for
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a 1 000-MW(e) plant (NRC 1996). Proportionately more land would be needed for the 1650-
MW(e) facility considered here. Partially offsetting these offsite land requirements would be
the elimination of the need for uranium mining to supply fuel for Quad Cities Units 1 and 2.
In the GEIS (NRC 1996), the staff estimated that approximately 400 ha (1000 ac) would be
affected for mining the uranium and processing it during the operating life of a 1 000-MW(e)
nuclear power plant.

Overall, the land-use impacts of constructing the natural gas-fired alternative at the Quad
Cities site are considered SMALL to MODERATE. Overall, the land-use impacts of siting
the natural gas-fired alternative at an alternate site would depend on the chosen site, but
are characterized as SMALL to LARGE.

Ecology

Locating a natural gas-fired plant at the Quad Cities site would alter ecological resources
because of the need to convert currently unused land to industrial use for the plant and for
building a new natural gas line to the site. Some of this land would have been previously
disturbed. Exelon asserts the new gas pipeline would likely be of only minimal impact,
because Exelon would use BMPs during construction, such as minimizing soil loss and
restoring vegetation immediately after the excavation is backfilled (Exelon 2003a). There
could be potential onsite habitat degradation, fragmentation or loss, reduced ecological
productivity and a reduction in biological diversity, resulting from disturbing previously intact
land. Use of a closed-cycle cooling system would limit operational impacts on the aquatic
ecosystem, and would reduce the use of water below current levels. Overall, the ecological
impacts of the natural gas-fired alternative at the Quad Cities site are considered SMALL to
MODERATE.

At an alternate site, the natural gas-fired alternative would introduce construction impacts
and new incremental operational impacts. Even assuming siting at a previously disturbed
area, the impacts may alter the ecology. Impacts could include habitat degradation,
fragmentation, or loss, reduced ecological productivity and a reduction in biological diversity.

If needed, construction and maintenance of new transmission lines would have similar
ecological impacts. Use of make-up cooling water from a nearby surface water body could
have adverse aquatic resource impacts. Overall, the ecological impacts are dependent on
whether a site had been previously developed (SMALL to MODERATE) or is an
undeveloped greenfield site (MODERATE to LARGE impact).

Water Use and Quality

Each of the natural gas-fired units would include a heat-recovery boiler from which steam
would turn an electric generator. Steam would be condensed and circulated back to the
boiler for reuse. Overall, water requirements for combined-cycle generation are much less
than for conventional closed-cycle steam-electric generators. The natural gas-fired
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alternative at the existing or at an alternate site would use a closed-cycle cooling system
with cooling towers and would, therefore, significantly reduce water needs from what they
would otherwise be in an open-cycle configuration. Plant discharges would consist mostly
of cooling-tower blowdown, characterized primarily by an increased temperature and
increased concentration of dissolved solids relative to the receiving body of water and
intermittent low concentrations of biocides (e.g., chlorine). Treated process waste streams
and sanitary waste water may also be discharged. All discharges would likely be regulated
through a NPDES permit. Some erosion and sedimentation probably would occur during
construction (NRC 1996). Use of groundwater for a natural gas-fired plant at an alternate
site is a possibility. At the existing site, the five groundwater wells that supply limited
specific uses would continue to be used. Some erosion and sedimentation probably would
occur during construction (NRC 1996). Overall, the impacts of the natural gas-fired
alternative at the Quad Cities site are considered SMALL. Overall, the impacts at an
alternate site are considered SMALL to MODERATE.

Air Quality

Natural gas is a relatively clean-buming fuel. The natural gas-fired alternative would
release similar types of emissions, but in lesser quantities, than the ooal-fired alternative.
Hence, it would be subject to the same type of air quality regulations as a coal-fired plant,
discussed in Section 8.2.1.1. The greatest concern from combined-cycle facilities are the
emissions of ozone precursors, NO, and VOCs.

Exelon projects the following emissions for the natural gas-fired alternative (Exelon 2003a):

Sulfur oxides -121 MT/yr (133 tons/yr)
Nitrogen oxides - 386 MT/yr (426 tons/yr)
Carbon monoxide - 80 MT/yr (88 tons/yr)
PM,, particulates - 67 MT/yr (74 tons/yr)
VOC - 74 MT/yr (82 tons/yr)

A combined-cycle facility would also have unregulated C02 emissions that could contribute
to global warming. While these emissions have not traditionally been an important
environmental concern, they are becoming increasingly relevant at both a national and an
international level.

In December 2000, the EPA issued regulatory findings on emissions of hazardous air
pollutants from electric utility steam-generating units (65 FR 79825 [EPA 2000b)). Natural
gas-fired power plants were found by the EPA to emit arsenic, formaldehyde, and nickel (65
FR 79825 [EPA 2000b]). Unlike coal- and oil-fired plants, the EPA did not determine that
emissions of hazardous air pollutants from natural gas-fired power plants should be
regulated under Section 112 of the CM.
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Construction activities would result in temporary fugitive dust. Exhaust emissions would
also come from vehicles and motorized equipment used during the construction process.

The preceding emissions would likely be the same at the Quad Cities site or at the alternate
site. Impacts from the above emissions would be clearly noticeable, but they would not be
sufficient to destabilize air resources as a whole. The overall air-quality impact for a new
natural gas-fired generating facility sited at the Quad Cities site or at an alternate site is
considered MODERATE.

Waste

Natural gas firing results in very few combustion by-products because of the clean nature of
the fuel. There will be small amounts of solid-waste products (i.e., ash) from burning
natural-gas fuel. In the GEIS, the staff concluded that waste generation from natural gas-
fired technology would be minimal (NRC 1996). Waste generation at an operating natural
gas-fired plant would be largely limited to typical office wastes. Construction-related debris
would be generated during construction activities. Overall, the waste impacts would be
SMALL for a natural-gas-fired plant sited at the Quad Cities site or at an alternate site.

* Human Health

In the GEIS, the staff identifies cancer and emphysema as potential health risks from
natural gas-fired plants (NRC 1996). The risk may be attributable to NO, emissions that
contribute to ozone formation, which, in turn, contributes to health risks. NO, emissions
from the plant would be regulated. As discussed in Section 8.2.1.1, NO, emissions for a
new combined-cycle plant at the Quad Cities site would be offset through the Emissions
Reduction Trading Program. Human health effects are not expected to be detectable or
would be sufficiently minor that they would neither destabilize nor noticeably alter any
important attribute of the resource. Overall, the impacts on human health of the natural
gas-fired alternative at the Quad Cities site or at an alternate site are considered SMALL.

* Socloeconomics

Construction of a natural-gas-combined facility at the Quad Cities site would take
approximately 2 to 3 years. The staff assumed that construction would take place while
Quad Cities Units 1 and 2 continued operation and would be completed by the time the
units permanently ceased operations. In the GEIS (NRC 1996), the staff concluded that
socioeconomic impacts from constructing a natural gas-fired power plant would be low
compared to other steam plants.

If the facility were constructed at the Quad Cities site, the number of construction workers
would be in addition to the 850 permanent employees and approximately 130 contract
workers that currently work at the Quad Cities site. During construction, the communities
immediately surrounding the Quad Cities site would experience demands on housing and
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public services that would have SMALL impacts. These impacts would be tempered
because construction workers would be commuting to the site from a wider range of cities
and towns comprising the Quad Cities metropolitan area. After construction, the nearby
communities would be impacted by the loss of the construction jobs.

The capital expenditures associated with the new plant would lead to an increase in
assessed value and tax revenue that would probably be substantial for several of the small
taxing bodies associated with the Cordova Township. Therefore, this alternative would
probably have a positive impact in tax revenues. However, even though these new tax
revenues would probably more than replace tax revenues lost upon the decommissioning of
the current plant, they would not have more than a SMALL effect in terms of tax-related land
use effects.

Exelon estimates that the new combined-cycle facility would have a workforce of
approximately 25 to 40 (Exelon 2003a), significantly less than the 150 assumed In the GEIS
for a 1000-MW(e) natural-gas facility. Assuming a workforce of approximately 50 workers,
If the combined-cycle facility were constructed at the Quad Cities site and Quad Cities
Units 1 and 2 were decommissioned, there would be a loss of 800 permanent, high-paying
jobs (850 for Quad Cities Units 1 and 2 down to 50 for the natural-gas alternative), along
with the loss of 130 contract workers, with a commensurate reduction in demand on
socioeconomic resources and contribution to the regional economy. These impacts would
be tempered because the Quad Cities site is within the Quad Cities metropolitan area. The
natural-gas alternative would provide a new tax base to offset the loss of tax base
associated with the decommissioning of Quad Cities Units 1 and 2. For all these reasons,
the appropriate characterization of non-transportation socioeconomic impacts for operating
a natural-gas plant constructed at the Quad Cities site is considered SMALL.

If the alternative natural gas-fired power plant were constructed at an alternate site, impacts
would depend on the socioeconomic characteristics of the new site. If the site were near a
large urban center, as the Quad Cities site is, then the impacts would be small. On the
other hand, socioeconomic Impacts at a rural site would be larger than at an urban site,
because more of the peak construction workforce would need to move into the area to work
(NRC 1996). Alternate sites would, therefore, need to be analyzed on a case-by-case
basis. Socioeconomic Impacts from construction of the new site could range from SMALL
to MODERATE, depending on the characteristics of the surrounding regions. Impacts from
operating the facility would likely be SMALL.

For transportation related to commuting of plant operating personnel, the impacts are
considered small. The number of plant operating personnel would be small compared to
the current workforce of 850 (Exelon 2003a). Therefore, traffic impacts associated with
plant personnel commuting to a natural-gas plant would be expected to be SMALL
compared to the current impacts from Quad Cities Units 1 and 2. This would exist for both
the Quad Cities site and an alternate site.
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During the construction period for the replacement natural gas-fired units, a significant
number of construction workers would be working on the site, in addition to the
850 permanent and 130 contract workers currently at the Quad Cities site. The addition of
these workers could place significant traffic loads on existing highways near the Quad Cities
site. Such impacts would be SMALL to MODERATE. At an alternate site, such impacts are
also considered SMALL to MODERATE.

Aesthetics

The turbine buildings, the exhaust stacks (approximately 60 m [200 ft1 tall), and the gas
pipeline compressors would be visible from offsite during daylight hours. Buildings and
structures would also be visible at night because of outside lighting. Cooling towers would
be required, and these towers and their associated plumes would also be visible offsite.
Visual impacts of buildings and structures could be mitigated by landscaping and selecting a
color that is consistent with the environment. Visual impacts at night could be mitigated by
reduced use of lighting and appropriate use of shielding. At the Quad Cities site, visual
aesthetic impacts of a natural gas combined-cycle facility are considered MODERATE. At
an alternate site, the aesthetic impacts could be mitigated if the plant were located in an
industrial area adjacent to other industrial plants. There would also be significant aesthetic
impact from a new transmission line. Overall, the aesthetic impacts associated with a
replacement natural gas-fired power plant at an alternate site are considered MODERATE
to LARGE and will depend on the exact location of the alternate site.

Natural-gas generation would introduce mechanical sources of noise that would be audible
offsite. Sources contributing to total noise produced by plant operation are classified as
continuous or intermittent. Continuous sources include the mechanical equipment
associated with normal plant operations. Intermittent sources include the use of outside
loudspeakers, and the commuting of plant employees. The incremental noise impacts of a
natural gas-fired plant compared to existing operations at the Quad Cities are considered
MODERATE. At an alternate site, these noise impacts would be SMALL to LARGE,
depending on the site and location. Again, the aesthetic impacts at the plant site would be
mitigated if the plant were located in an industrial area adjacent to other power plants or
industrial facilities.

* Historic and Archaeological Resources

At the Quad Cities site or an alternate site, a cultural-resource inventory would likely be
needed for any onsite property that has not been previously surveyed. Other lands, if any,
that are acquired to support the plant would also likely need an inventory of field cultural
resources, identification, and recording of existing historic and archaeological resources,
and possible mitigation of adverse effects from subsequent ground-disturbing actions
related to physical expansion of the plant site.
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Before construction at the Quad Cities site or an alternate site, studies would likely be
needed to identify, evaluate, and address mitigation of the potential impacts of new plant
construction on cultural resources. The studies would likely be needed for all areas of
potential disturbance at the proposed plant site and along associated corridors where new
construction would occur (e.g., roads, transmission corridors, rail lines, or other rights-of-
ways). Historic and archaeological resource impacts need to be evaluated on a site-specific
basis. The impacts can generally be effectively managed; and as such, impacts would vary
between SMALL to MODERATE, depending on what historic and archaeological resources
are present, and whether mitigation is necessary.

Environmental Justice

No environmental pathways or locations have been identified that would result In
disproportionately high and adverse environmental impacts on minority and low-income
populations if a replacement natural gas-fired plant were built at the Quad Cities site. Other
impacts, such as impacts on housing availability and prices during construction, might
occur, and this could disproportionately affect minority and low-income populations.
Closure of Quad Cities Units 1 and 2 would result In a decrease in employment of
approximately 850 permanent operating employees and 130 contract employees (same as
in the no-action case), offset by construction and operation of the replacement power plant.
Resulting economic conditions could reduce employment prospects for minority or low-
income populations. However, the Quad Cities site is located near an active urban area
with many employment possibilities. Overall impacts are expected to be SMALL, and would
depend on the ability of minority or low-income populations to commute to other jobs
outside the area. The impacts around the alternate site would depend upon the site chosen
and the nearby population distribution. These impacts could vary between SMALL and
LARGE.

822.2 Open-Cycle Cooling System

The environmental impacts of constructing a natural gas-fired generation system at the Quad
Cities site using an open-cycle cooling system are largely the same as the impacts for a natural
gas-fired plant using a closed-cycle system. However, there are some environmental
differences between the closed-cycle and once-through cooling systems. Table 8-5
summarizes these incremental differences.
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I Table 8-5. Summary of Environmental Impacts of Natural Gas-Fired Generation at the
Quad Cities Site Using Open-Cycle Cooling

Change In Impacts from
Closed-Cycle Cooling SystemImpact Category

Land Use

Ecology

Surface Water Use and Quality

Groundwater Use and Quality

Air Quality

Waste

Human Health

Socioeconomics

Aesthetics

10 to 12 ha (25 to 30 ac) less land required because
cooling towers and associated infrastructure are not
needed.
Impacts would depend on ecology at the site. No impact
to terrestrial ecology from cooling-tower drift. Increased
water withdrawal with possible greater Impact on aquatic
ecology.
No discharge of cooling-tower blowdown. Increased
water withdrawal and more thermal load on receiving
body of water.
No change.

No change.
No change.

No change.

No change.
Reduced aesthetic impact because cooling towers
would not be used.

Less land impacted.
No change.

Historic and Archaeological Resources
Environmental Justice

8.2.3 Nuclear Power Generation

Since 1997, the NRC has certified three new standard designs for nuclear power plants under
10 CFR Part 52, Subpart B. These designs are the U.S. Advanced Boiling Water Reactor (10
CFR Part 52, Appendix A), the System 80+ Design (10 CFR Part 52, Appendix B), and the
AP600 Design (10 CFR Part 52, Appendix C). All of these plant designs are light-water
reactors. Although no applications for a construction permit or a combined license based on
these certified designs have been submitted to the NRC, the submission of the design
certification applications indicates continuing interest in the possibility of licensing new nuclear
power plants. Recent volatility in prices of natural gas and electricity has made new nuclear
power plant construction more attractive from a cost standpoint. Additionally, System Energy
Resources, Inc., Exelon Generation Company, LLC, and Dominion Nuclear North Anna, LLC,
have recently submitted applications for early site permits for new advanced nuclear power
plants under the procedures in 10 CFR Part 52, Subpart A (SERI 2003; Dominion 2003; Exelon
2003b). Therefore, construction of a new nuclear plant, either at the Quad Cities site or at an
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alternate site in Illinois using both closed and open-cycle cooling, is considered in this section.
The staff assumed that the new nuclear plant would have a 40-year lifetime.

The NRC summarized environmental data associated with the uranium fuel cycle in Table S-3
of 10 CFR 51.51. The impacts shown in Table S-3 are representative of the impacts that would
be associated with a replacement nuclear power plant built to one of the certified designs, sited
at Quad Cities or an alternate site. The impacts shown in Table S-3 are for a 1 000-MW(e)
reactor and would need to be adjusted to reflect replacement of Quad Cities Units 1 and 2,
which have a net capacity of 1860 MW(e). The environmental impacts associated with
transporting fuel and waste to and from a light-water cooled nuclear power reactor are
summarized in Table S-4 of 10 CFR 51.52. The summary of the NRC's findings on NEPA
issues for license renewal of nuclear power plants in Table B-i1 of 10 CFR Part 51, Subpart A,
Appendix B, is also relevant, although not directly applicable, for consideration of environmental
impacts associated with the operation of a replacement nuclear power plant. Additional
environmental Impact information for a replacement nuclear power plant using a closed-cycle
cooling is presented in Section 8.2.3.1 and using open-cycle cooling in Section 8.2.3.2.

8.2.3.1 Closed-Cycle Cooling System

For purposes of this SEIS, the staff assumed a nuclear plant would use a closed-cycle cooling
system at the Quad Cities site. The overall impacts of the nuclear generating system using
closed-cycle cooling at the Quad Cities site and at an alternate site are discussed in the
following sections and summarized in Table 8-6. For completeness, the staff also considered
the impacts of a fully open-cycle cooling system at the Quad Cities site. Additional impacts
from the use of an open-cycle cooling system are considered in Section 8.2.1.2.

* Land Use

According to the GEIS, a light-water reactor requires approximately 200 to 400 ha
(500 to 1000 ac) excluding transmission lines. Exelon believes that the Quad Cities site is
adequate to support a new nuclear facility. However, to support a new nuclear facility at the
Quad Cities site, it may be necessary to supplement the site with neighboring land. For
siting a new facility, the existing infrastructure would be used to the extent practicable, thus
limiting the amount of new construction that would be required. Specifically, the staff
assumed that the new nuclear facility would use the existing switchyard, offices, intake and
discharge, and transmission rights-of-ways.

There would be no net change in land needed for uranium mining because land needed to
supply the new nuclear plant would offset the land needed to supply uranium for fueling the
existing reactors at Quad Cities Units 1 and 2. Overall, the impact of a replacement nuclear
generating plant on land use at the existing Quad Cities site is best characterized as
MODERATE.
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Table 8-B. Summary of Environmental Impacts of New Nuclear Power Generation at the
Quad Cities Site and an Alternate Site Using Closed-Cycle Cooling

Quad Cities Site Alternate Site

Comments Impact CommentsImpact Category

Land Use

Ecology

Water Use and
Quality

Air Quality

Waste

Impact

MODERATE

SMALL to
MODERATE

SMALL

SMALL

SMALL

Would use unused portion of
Quad Cities site, possibly
supplemented with
neighboring land. Would
require approximately 200 to
400 ha (500 to 1000 ac).
Existing infrastructure (e.g.,
transmission lines) used.

Would use undeveloped areas
at Quad Cities site. There
would be potential for
significant habitat loss and
fragmentation and reduced
productivity and biological
diversity.

Would use closed-cycle
cooling system, reducing
cooling water requirements
while increasing evaporative,
consumptive use and new heat
rejection to the atmosphere,
and continues very limited
groundwater use.

Fugitive emissions and
emissions from vehicles and
equipment during construction.
Small amount of emissions
from diesel generators and
possibly other sources during
operation. Emissions would be
similar to current releases at
Quad Cities Units 1 and 2.

Waste impacts for an
operating nuclear power plant
are set out in 10 CFR Part 51,
Appendix B, Table B-1. Debris
would be generated and
removed during construction.

MODERATE
to LARGE

MODERATE
to LARGE

SMALL to
MODERATE

SMALL

SMALL

Same as Quad Cities site,
plus land for transmission
line and any existing
infrastructure. Total impact
would depend on whether
the alternate site Is
previously disturbed.

Impact would depend on
whether site is previously
developed. Factors to
consider include location
and ecology of site and
transmission line route.
There would be potential
for habitat loss and
fragmentation and reduced
productivity and biological
diversity.

Impact would depend on
volume of water
withdrawal, the constituents
of the discharge water, and
the characteristics of
surface water or
groundwater source.

Same impacts as at Quad
Cities.

Same Impacts as at Quad
Cities.
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Table 8-6. (contd)
Quad Cities Site Altemate Site

Impact Category Impact Comments Impact Comments

Human Health SMALL Human heafth Impacts for an SMALL Same Impacts as for Quad

Socloeconomics SMALL to
MODERATE

operating nuclear power plant
are set out In 10 CFR Part 51.
Appendix B, Table B-1.
During construction, impacts
would be SMALL to
MODERATE. Upwards of
2500 workers might be
required at peak of the five-
year construction period.

Cities site.

During operation, employment
would be similar to current
employment. Tax base would
be preserved.

Transportation Impacts during
operation would be SMALL
due to the smaller workforce.
Transportation impacts
associated with construction
workers would be SMALL to
MODERATE.

SMALL to Construction Impacts at
LARGE alternate site would be

similar to those at Quad
Cities site, but would
depend on whether new
site Is located near a major
metropolitan area.

Minimal impacts on local
tax base.

Transportation Impacts
would be similar to those at
the Quad Cities site.

Aesthetics

Historic and
Archaeological
Resources

MODERATE

SMALL to
MODERATE

MODERATE aesthetic Impact
due to Impact of plant
buildings and structures, along
with noise Impacts from plant
operation. Visual Impact
would be similar to current
Quad Cities Units I and 2.

Studies would likely be needed
to Identify, evaluate, and
address mitigation of the
potential cultural resource
Impacts from construction of a
new plant on an undeveloped
or developed site.

MODERATE
to LARGE

SMALL to
MODERATE

Impacts would be similar to
those at Quad Cities site,
but would also Include any
aesthetic Impacts from
building new transmission
lines.

Alternate location would
necessitate cultural
studies. Studies would
likely be needed to Identify,
evaluate, and address
mitigation of the potential
cultural resource Impacts
from construction of a new
plant on an undeveloped
site.
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Table 8-6. (contd)
Quad Cities Site Alternate Site

Impact Category Impact Comments Impact Comments

Environmental SMALL No environmental pathways or SMALL to Impacts vary depending on
Justice locations have been identified LARGE population distribution and

that would result In characteristics at new site.
disproportionately high and Impacts on Ouad Cities site
adverse environmental would be identical to those
impacts on minority and low- in the no-action alternative.
income populatons. Impacts
on minority and low-income
communities should be similar
to those experienced by the
population as a whole.

Land-use requirements at an alternate site would be approximately 200 to 400 ha
(500 to 1000 ac) plus the possible need for land for a new transmission line (NRC 1996). In
addition, it may be necessary to construct a rail spur or barge offloading facility to an
alternate site to deliver equipment during construction. Depending on new transmission-line
routing, siting a new nuclear power plant at an alternate site could result in MODERATE to
LARGE land-use impacts.

Ecology

Locating a new nuclear power plant at the Quad Cities site would alter ecological resources
because of the need to convert currently unused land to industrial use. However, some of
this land would have been previously disturbed. Use of a closed-cycle cooling system
would reduce water needs below their current levels. There could be potential habitat
degradation, fragmentation or loss, reduced ecological productivity and a reduction in
biological diversity resulting from disturbing previously intact land. Siting a new nuclear
power plant at the Quad Cities site would have a SMALL to MODERATE ecological impact
that would be greater than renewal of the OLs due to the construction impacts.

At an alternate site, the new nuclear power alternative would introduce construction impacts
and comparable operational impacts. Even assuming siting at a previously disturbed area,
the impacts may alter the ecology. Impacts could include habitat degradation,
fragmentation, or loss, reduced ecological productivity and a reduction in biological diversity.
If needed, construction and maintenance of a transmission line would have similar
ecological impacts. If the site had been previously developed, the impact would be
MODERATE and if the site was undeveloped, the impact would be MODERATE to LARGE.

* Water Use and Quality

The nuclear alternative at the existing site or at an alternate site would use a closed-cycle
cooling system instead of the current practice of using open-cycle cooling, and would,
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therefore, decrease cooling-water needs. Plant discharges would consist mostly of cooling-
tower blowdown, characterized primarily by an increased temperature and increased
concentration of dissolved salts relative to the receiving body of water and intermittent low
concentrations of biocides (e.g., chlorine). Treated process waste streams and sanitary
waste water may also be discharged. All discharges would likely be regulated through a
NPDES permit. The five groundwater wells that supply limited specific uses at the Quad
Cities site could continue to be used. Some erosion and sedimentation probably would
occur during construction (NRC 1996). At an alternate site, the cooling water would likely
be drawn from a surface body of water. Use of groundwater for a nuclear plant at an
aftemate site is a possibility. Some erosion and sedimentation probably would occur during
construction (NRC 1996). Overall, the impacts of the nuclear alternative at the Quad Cities
site are considered SMALL. Overall, the impacts at an alternate site are considered SMALL
to MODERATE depending on the location.

Air Quality

Construction of a new nuclear plant at the Quad Cities site or an alternate site would result
in fugitive emissions during the construction process. Exhaust emissions would also come
from vehicles and motorized equipment used during the construction process. An operating
nuclear plant would have minor air emissions associated with emergency diesel generators.
These emissions would be regulated. Overall, emissions and associated impacts are
considered SMALL.

Waste

The waste impacts associated with the operation of a nuclear power plant are set out in
Table B-1 of 10 CFR Part 51, Subpart A, Appendix B. In addition to the impacts shown in
Table B-1, construction-related debris would be generated during construction activities and
would be removed to an appropriate disposal site. Overall, waste Impacts are considered
SMALL at either the Quad Cities site or an alternate site.

* Human Health

Human health impacts for an operating nuclear power plant are set out In 10 CFR Part 51,
Subpart A, Appendix B, Table B-1. Overall, human health impacts are considered SMALL
at either the Quad Cities site or at an alternate site.

* Socioeconomics

The construction period and the peak workforce associated with the construction of a new
nuclear power plant are currently unquantified (NRC 1996). In the absence of quantified
data, the staff assumed a construction period of 5 years and a peak workforce of 2500.
The staff assumed that construction would take place while Quad Cities Units 1 and 2
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continues operation and would be completed by the time Quad Cities Units 1 and 2
permanently cease operations.

If the facility were constructed at the Quad Cities site, the number of construction workers
would be in addition to the 850 permanent employees and approximately 130 contract
workers that currently work at the Quad Cities site. During construction of the new nuclear
power plant, the surrounding communities would experience demands on housing and
public services that could have MODERATE impacts. These impacts would be tempered
because the Quad Cities site is part of the Quad Cites metropolitan area. After
construction, the nearby communities would be impacted by the loss of the construction
jobs.

The replacement nuclear units are assumed to have an operating workforce comparable to
the approximately 1000 workers currently working at Quad Cities Units 1 and 2. The new
nuclear power plant alternative would provide a new tax base to offset the loss of tax base
associated with decommissioning Quad Cities Units 1 and 2. For all these reasons, the
appropriate characterization of non-transportation socioeconomic impacts for operating a
new nuclear power plant constructed at the Quad Cities site is considered SMALL.

The capital expenditures associated with the new plant would lead to an increase in
assessed value and tax revenue that would probably be substantial for several of the small
taxing bodies in the Cordova Township. Therefore, this alternative would probably have a
positive impact in tax revenues. However, even though these new tax revenues would
probably more than replace tax revenues lost upon the decommissioning of the current
plant, they would not have more than a SMALL effect in terms of tax-related land use
effects.

The impacts around the alternate site would depend on the socioeconomic characteristics of
the new site. If the site were near a large urban center, as the Quad Cities site is, then the
impacts would be SMALL. On the other hand, in the GEIS, the staff stated that the
socioeconomic impacts at a rural site would be larger than at an urban site, because more
of the peak construction workforce would need to move into the area to work (NRC 1996).
Altemate sites would, therefore, need to be analyzed on a case-by-case basis.
Socioeconomic impacts from construction of the new site could range from SMALL to
LARGE, depending on the characteristics of the surrounding regions.

For transportation related to commuting of plant-operating personnel, the impacts are
considered small. The number of personnel would be similar to the number currently
working at the Quad Cities site. Therefore, traffic impacts associated with plant personnel
commuting to a new nuclear power plant would expected to be SMALL compared to the
current impacts from Quad Cities Units 1 and 2. This would hold for both the Quad Cities
site and an alternate site.
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During the 5-year construction period for the replacement new nuclear power plant, a large
number of construction workers would be working at the site, in addition to the workers
currently at the Quad Cities site. The addition of these workers could place significant
traffic loads on existing highways near either the Quad Cities site or an alternate site. Such
impacts would be MODERATE.

Aesthetics

The containment buildings and other associated buildings required for a replacement
nuclear power plant sited at Quad Cities would be visible In daylight hours. Buildings and
structures would also be visible at night because of outside lighting. Cooling towers would
be required and these towers and their associated plumes would also be visible offsite.
Visual Impacts of buildings and structures could be mitigated by landscaping and selecting a
color that is consistent with the environment. Visual Impact at night could be mitigated by
reduced use of lighting and appropriate use of shielding. At the Quad Cities site, visual
aesthetic impacts are considered MODERATE. At an alternate site, the aesthetic impacts
could be mitigated If the plant were located In an industrial area adjacent to other power
plants. There would also be significant aesthetic impacts from a new transmission line.
Overall, the aesthetic impacts associated with a replacement nuclear-fired power plant at an
alternate site are considered MODERATE to LARGE and will depend on the exact location
of the alternate site.

Nuclear generation would Introduce mechanical sources of noise that would be audible
offsite. Sources contributing to total noise produced by plant operation are classified as
continuous or Intermittent. Continuous sources include the mechanical equipment
associated with normal plant operations. Intermittent sources include the use of outside
loudspeakers and the commuting of plant employees. The incremental noise impacts of a
nuclear-fired plant compared to existing operations at the Quad Cities site are considered to
be MODERATE. At an alternate site, these noise impacts would be SMALL to LARGE,
depending on the site. Again, aesthetic impacts at the plant site would be mitigated If the
plant were located in an industrial area adjacent to other power plants or industrial facilities.

* Historic and Archaeological Resources

At the Quad Cities site or an alternate site, a cultural-resource inventory would likely be
needed for any onsite property that has not been previously surveyed. Other lands, if any,
that are acquired to support the plant would also likely need an inventory of field cultural
resources, identification, and recording of existing historic and archaeological resources,
and possible mitigation of adverse effects from subsequent ground-disturbing actions
related to physical expansion of the plant sie.

Before construction at the Quad Cities site or an alternate site, studies would likely be
needed to identify, evaluate, and address mitigation of the potential impacts of new plant
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construction on cultural resources. The studies would likely be needed for all areas of
potential disturbance at the proposed plant site and along associated corridors where new
construction would occur (e.g., roads, transmission corridors, rail lines, or other rights-of-
ways). Historic and archaeological resource impacts need to be evaluated on a site-specific
basis. The impacts can generally be effectively managed, and as such, impacts would vary
between SMALL to MODERATE, depending on what historic and archaeological resources
are present, and whether mitigation is necessary.

Environmental Justice

No environmental pathways or locations have been identified that would result in
disproportionately high and adverse environmental impacts on minority and low-income
populations if a new nuclear power plant were built at the Quad Cities site. Other impacts,
such as impacts on housing availability and prices during construction, might occur during
construction, and this could disproportionately affect minority and low-income populations.
Closure of Quad Cities Units 1 and 2 would result in a decrease in employment of
approximately 850 permanent operating employees and 130 contract employees (same as
in the no-action case), but this would be offset by construction and operation of the
replacement power plant. Resulting economic conditions could reduce employment
prospects for minority or low-income populations. However, the Quad Cities site is located
near an active urban area with many employment possibilities. Overall, impacts would be
SMALL and would depend on the ability of minority or low income populations to commute
to other jobs outside the area. The impacts around the alternate site would depend upon
the site chosen and the nearby population distribution. These impacts could vary between
SMALL and LARGE.

8.2.3.2 Open-Cycle Cooling System

The environmental impacts of constructing a nuclear generation system at the Quad Cities site
using an open-cycle cooling system are largely the same as the impacts for a nuclear
generation system using a closed-cycle and once-through cooling systems. Table 8-7
summarizes the incremental differences. This section discusses the environmental impacts of
constructing a nuclear power plant at an alternate site using closed-cycle cooling. The impacts
of this option are essentially the same as the impacts for a nuclear power plant using once-
through cooling. However, there are minor environmental differences between the closed-cycle
and once-through cooling systems. Table 8-7 summarizes the incremental differences.
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Table 8-7. Summary of Environmental Impacts of a New Nuclear Power Plant at Quad
Cities Site Using Open-Cycle Cooling

Change In Impacts from
Impact Category Closed-Cycle Cooling System

Land Use 10 to 12 ha (25 to 30 ac) less land required because
cooling towers and associated Infrastructure are not
needed.

Ecology Impacts would depend on ecology at the site. No Impact
to terrestrial ecology from cooling-tower drift. Increased
water withdrawal with possible greater impact on aquatic
ecology.

Surface Water Use and Quality No discharge of cooling-tower blowdown. Increased
water withdrawal and more thermal load on receiving
body of water.

Groundwater Use and Quality No change.
Air Quality No change.

Waste No change.

Human Health No change.
Socloeconomics No change.

Aesthetics Reduced aesthetic impact because cooling towers would
not be used.

Historic and Archaeological Resources Less land impacted.
Environmental Justice No change.

8.2.4 Purchased Electrical Power

This section considers the option of Exelon decommissioning Quad Cities Units 1 and 2, not
replacing the lost generation with a new power plant or other option, and then purchasing an
equal amount of power and capacity to replace that generated by Quad Cities Units 1 and 2.
There are two possibilities for the source of this power. It could come from facilities that are
already built but not producing power. Alternatively, it could come from new generation
facilities. The likely outcome would be a combination of both sources. Initially, replacement
power would come from existing sources. Under normal economic conditions, this will raise the
price of capacity and energy because supply will be lowered while demand will remain the
same. Over time, this increase In price will spur new generation capacity to take advantage of
the new opportunities for profit. In this case, the new generation could be attributed to a mix of
sources, most likely natural gas- and coal-fired generation, which were discussed above. If
there were significant excess supply in the U.S., then it might be the case that no new
generation would be brought online to replace the lower supply. No such excess supply
condition exists in the Eastern Grid, of which Illinois is a part.
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According to DOEIEIA, in 2001, the reserve margins) in the Eastern Grid was 13.9 percent in
2001, well below the traditional levels of 25 to 30 percent (DOE/EIA 2003b). No such excess
supply condition exists in the Eastern Grid of which Illinois is a part.

In a traditional regulated utility environment, utilities manage all portions of the utility system
from generation to transmission to distribution. In this environment, utilities buy and sell power
from other utilities to make up for any shortfalls in demand or excess of generation capacity.
However, Illinois, like many states, has altered the regulation of their electric utilities so that
generation is decoupled from transmission and distribution. Generators sell power and energy
as commodities. While Exelon holds both generation and distribution companies, these
companies are not linked in the traditional fashion. Exelon generation can sell to any distributor
and Exelon distribution can purchase from any generator. Exelon's generating arm could
purchase and then sell the electricity, but this would not change supply or demand, it would
simply add a middle-man in the electricity market.

For these reasons, the staff does not believe that purchasing power to make up for the
generation at Quad Cities Units 1 and 2 is a meaningful alternative that requires independent
analysis. Any impacts from purchasing power in the open market will follow those of the
generation sources that end up supplying the power, which are covered in other sections in this
chapter.

8.2.5 Other Alternatives

Other generation technologies considered by the NRC are discussed in the following
subsections. The staff felt that none of these options alone was sufficient to replace the
capacity and energy of Quad Cities Units 1 and 2. However, such alternatives might be used in
combination, as is discussed in Section 8.2.6.

8.2.5.1 ON1-Fired Generation

The EIA projects that oil-fired plants will account for very little of the new generation capacity in
the United States through the year 2020 because of higher fuel costs and lower efficiencies
(DOEtEIA 2001 a). Oil-fired operation is more expensive than nuclear or coal-fired operation.
Future increases in oil prices are expected to make oil-fired generation increasingly more
expensive than coal-fired generation. The high cost of oil has prompted a steady decline in its
use for electricity generation. Increasing domestic concerns over oil security will only
exacerbate the move away from oil-fired electricity generation. Therefore, the staff does not
consider oil-fired generation, by itself, a feasible alternative to Quad Cities Units 1 and 2.

(a) The reserve margin is defined as excess available capacity as a fraction of total demand at a
given time.
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82.5.2 Wind Power

According to the DOE (2003), Illinois has a capacity of approximately 3000 MW(e) of Class 4
wind sites. In addition, there are 6000 MW(e) of Class 3+ sites. Class 3+ sites might prove
economically viable for wind generation with near-term technological advances. Wind power
plants typically run at capacity factors of 30 to 35 percent (Northwest Power Planning Council
[NWPPC] 2000). These capacity factors are much lower than those for a nuclear power plant,

A which commonly run above 90 percent. Therefore, approximately 4200 to 4900 MW(e) would
have to be developed to make up for the approximately 13 billion kWh(e) generated by Quad
Cities Units 1 and 2 In 2001 (DOEIEIA 2003c). Because the largest, commercially available
wind turbines are In the range of 1 MW to 1.5 MW, approximately 2800 to 4900 of these
turbines would be required to replace the generation from Quad Cities Units 1 and 2.

Although the wind resource in Illinois, in theory, Is sufficient to support replacement of the
capacity and energy from Quad Cities Units I and 2, many difficulties render full replacement a
problematic option. For one, the vast bulk of the wind resource would have to be developed;
and this development would be an enormously extensive undertaking, especially when one
considers that total wind power capacity in the United States at the end of 2002 was
approximately 4500 MW. Although wind power production in the United States is expected to
grow many times over the coming decades, installation of approximately 4200 MW to 4900 MW
in the Midwest to replace the generation from Quad Cities Units 1 and 2 would require
approximately near-term doubling of current U.S. wind generation capacity. Further, access to
many of the best wind power sites would require easements, extensive road building and,
potentially, extensive clearing (for towers and blades). Construction of thousands of wind
turbines In Illinois would also require extensive construction of transmission lines to bring the
power and the energy to market. Wind energy is an intermittent resource, whereas Quad Cities
Units 1 and 2 provide constant baseload power. When there is little wind, wind energy simply
would not compensate for Quad Cities Units 1 and 2 energy production. For all these reasons,
the staff concludes that wind power alone is not a feasible substitute at this time for the
baseload generation from Quad Cities Units 1 and 2.

Wind power could be included In a combination of alternatives to replace Quad Cities Units I
and 2. The environmental impacts of a large-scale wind farm are described in NUREG-1 437,
Section 8.3. The construction of roads, transmission lines, and turbine tower supports would
result in short-term impacts, such as increases in erosion and sedimentation, and decreases in
air quality from fugitive dust and equipment emissions. Construction in undeveloped areas
would have the potential to disturb and impact cultural resources or habitat for sensitive
species. During operation, some land near wind turbines could be available for compatible
uses such as agriculture. The continuing aesthetic impact would be considerable, and there is
a potential for bird collisions with turbine blades. Wind farms generate very little waste and
pose no human health risk other than from occupational injuries.
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8.2.5.3 Solar Power

Solar technologies use the sun's energy and light to provide heat and cooling, light, hot water,
and electricity for homes, businesses, and industry. Solar-power technologies, both
photovoltaic (PV) and thermal, cannot currently compete with conventional fossil-fueled
technologies in grid-connected applications due to higher capital costs per kilowatt of capacity.
The average capacity factor of photovoltaic cells is about 25 percent (NRC 1996), and the
capacity factor for solar thermal systems is about 25 to 40 percent (NRC 1996). These
capacity factors are low because solar power is an intermittent resource, providing power when
the sun is strong, whereas Quad Cities Units 1 and 2 provide constant base-load power. Solar
technologies simply cannot make up for the capacity from Quad Cities Units 1 and 2 when the
sun is not shining.

There are substantial impacts to natural resources (ecological, land-use, and aesthetic impacts)
from the construction of solar-generating facilities. As stated in the GEIS, land requirements
are high-140 krm2 (55 mr2) per 1000 MW for photovoltaic and approximately 57 km2 (22 me)
per 1000 MW for solar thermal systems (NRC 1996). Neither type of solar electric system
would fit at the Quad Cities site, and both would have large environmental impacts at an
alternate site.

Currently available PV cell conversion efficiencies range from approximately 7 to 17 percent.
The average solar energy falling on a horizontal surface in the Illinois region in June, a peak
month for sunlight, is approximately 6.0 to 6.5 kWh/m2 per day. If an average solar energy flux
throughout the year of approximately 3 kWh/m2 per day (Exelon 2003a) and a conversion
efficiency of 10 percent are assumed, PV cells would yield an annual electricity production of
approximately 110 kWh(e)/m2 per year in Illinois. At this assumed rate of generation, replacing
the 13 billion kWh generated in 2001 by Quad Cities Units 1 and 2 (DOE/EIA 2003c) would
require approximately 120 million m2 or 120 km2 (46 mi2) of PV arrays. Because of the area's
low rate of solar radiation, the high technology costs, and the intermittent nature of the
resource, solar power is limited to niche applications and is not a feasible baseload alternative
to license renewal of Quad Cities Units I and 2.

Installations of solar panels on residential and commercial rooftops are referred to as
"distributed solar power." Based on an average house size of 139 m2 (1500 ft2) with a usable
roof space of 70 m2 (753 ft2) and a higher conversion efficiency of 15 percent, over 1 million
new or existing homes would have to be fitted with solar panels to replace the generation from
Quad Cities Units 2 and 3. Without significant government or utility incentives, installation of
distributed solar panels on this scale is unlikely. However, distributed solar power could be
included in a combination of alternatives to replace Quad Cities. Distributed solar power would
result in fewer construction-related impacts because solar panels would usually be placed on
existing buildings, eliminating the need for land clearing or transmission lines. Aesthetic
impacts would be only marginally greater than those already created by the existing or new
buildings. Impacts from the manufacture of solar panels would still occur.

I NUREG-1 437, Supplement 16 8-50 June 2004



Alternatives

Solar power could, however, be included in a combination of alternatives to replace Quad Cities
Units 1 and 2. The potential environmental impacts associated with a large scale solar
generation facility and transmission lines are described in NUREG-1 437, Section 8.3. The
construction Impacts would be similar to those associated with a large wind farm as discussed
in Section 8.2.5.2. The operating facility would also have considerable aesthetic impact. Solar
installations pose no human health risk other than from occupational injuries. The
manufacturing process for constructing a large amount of PV cells would result in waste
generation, but this waste generation has not been quantified.

8.2.5A Hydropower

Less than 0.1 percent of Illinois electricity-generating capacity and its electricity generation
come from hydroelectric power (DOE/EIA 2003a). As stated in Section 8.3.4 of the GEIS,
Hydropower's percentage of the country's generating capacity is expected to decline because
hydroelectric facilities have become difficult to site as a result of public concern over flooding,
destruction of natural habitat, and alteration of natural river courses. According to the U.S.
Hydropower Resource Assessment for Illinois (INEEL 1997), there is only 301 MW of
undeveloped hydroelectric capacity in Illinois, far below that required to replace the 1860 MW(e)
of Quad Cities Units I and 2.

The staff estimated in the GEIS that land requirements for hydroelectric power are
approximately 400,000 ha (1 million ac or approximately 1600 m?) per 1000 MW. This
requirement would need to be adjusted proportionately upward to meet the requirements of
Quad Cities Units 1 and 2. This would result in a large impact on land use, most of which would
be out of State because of Illinois' limited hydroelectric potential. Further, operation of a
hydroelectric facility would alter aquatic habitats above and below the lock and dam, which
would impact existing aquatic species. Due to the relatively low amount of undeveloped
hydropower resource in Illinois and the large land-use and related environmental and ecological
resource impacts associated with siting hydroelectric facilities large enough to replace Quad
Cities Units I and 2, the staff concludes that local hydropower is not a feasible alternative to
Quad Cities Units 1 and 2 OL renewal.

8.2.5.5 Geothermal Energy

Geothermal energy has an average capacity factor of 90 percent and can be used for base-
load power where available. However, geothermal technology is not widely used as base-load
generation due to the limited geographical availability of the resource and the immature status
of the technology (NRC 1996). As illustrated by Figure 8.4 in the GEIS, geothermal plants are
most likely to be sited in the western continental United States, Alaska, and Hawaii, where
hydrothermal reservoirs are prevalent. There is no feasible eastern location for geothermal
capacity to serve as an alternative to Quad Cities Units 1 and 2. The staff concludes that
geothermal energy is not a feasible alternative to renewing the Quad Cities Units 1 and 2 OLs.
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8.2.5.6 Wood Waste

A wood-burning facility can provide base-load power and can operate with an average annual
capacity factor of around 70 to 80 percent and with 20 to 25 percent efficiency (NRC 1996).
The fuels required are variable and site-specific. A significant barrier to the use of wood waste
to generate electricity is the high delivered-fuel cost and high construction cost per MW of
generating capacity. The larger wood-waste power plants are only 40 to 50 MW(e) in size.
Estimates in the GEIS suggest that the overall level of construction impact per MW of installed
capacity should be approximately the same as that for a coal-fired plant, although facilities
using wood waste for fuel would be built at smaller scales (NRC 1996). Like coal-fired plants,
wood-waste plants require large areas for fuel storage and processing and involve the same
type of combustion equipment.

Due to uncertainties associated with obtaining sufficient wood and wood waste to fuel a base-
load generating facility, the ecological impacts of large-scale timber cutting (e.g., soil erosion,
reduction of biodiversity, habitat degradation, fragmentation and loss), and high inefficiency, the
staff has determined that wood waste is not a feasible alternative to renewing the Quad Cities
Units 1 and 2 OLs.

82.5.7 Municipal Solid Waste

Municipal waste combustors incinerate the waste and use the resultant heat to generate steam,
hot water, or electricity. The combustion process can reduce the volume of waste by up to
90 percent and the weight of the waste by up to 75 percent (EPA 2001b). Municipal waste
combustors use three basic types of technologies: mass bum, modular, and refuse-derived
fuel (DOEIEIA 2001b). Mass-burning technologies are most commonly used in the United
States. This group of technologies process raw municipal solid waste "as is," with little or no
sizing, shredding, or separation before combustion. Because of the need for specialized
waste-separation and handling equipment for municipal solid waste, the initial capital costs for
municipal solid-waste plants are greater than for comparable steam-turbine technology at
wood-waste facilities (NRC 1996).

Growth in the municipal waste-combustion industry slowed dramatically during the 1990s after
rapid growth during the 1980s. The slower growth was due to three primary factors: (1) the
Tax Reform Act of 1986, which made capital-intensive projects such as municipal waste-
combustion facilities more expensive relative to less capital-intensive, waste-disposal
alternatives such as landfills; (2) the 1994 Supreme Court decision C & A Carbone, Inc. vs.
Town of Clarkstown), which struck down local flow-control ordinances that required waste to be
delivered to specific municipal waste-combustion facilities rather than landfills that may have
had lower fees; and (3) increasingly stringent environmental regulations that increased the
capital cost necessary to construct and maintain municipal waste-combustion facilities
(DOEIEIA 2001 b).
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Municipal solid-waste combustors generate an ash residue that is buried in landfills. The ash
residue is composed of bottom ash and fly ash. Bottom ash refers to the portion of unburned
waste that falls to the bottom of the grate or furnace. Fly ash represents the small particles that
rise from the furnace during the combustion process. Fly ash is generally removed from
flue-gases using fabric filters and/or scrubbers (DOE/EIA 2001 b).

Currently, there are approximately 102 waste-to-energy plants operating in the United States.
These plants generate approximately 2800 MW(e), or an average of approximately 28 MW(e)
per plant (Integrated Waste Services Association 2001), much smaller than the amount needed
to replace the 1826-MW(e) base-load capacity of Quad Cities Units 1 and 2. Therefore, the
staff concludes that municipal solid waste would not be a feasible alternative to renewal of the
Quad Cities Units 1 and 2 OLs, particularly at the scale required.

8.2.5.8 Other Biomass-Derived Fuels

In addition to wood and municipal solid-waste fuels, there are several other concepts for fueling
electric generators, Including burning crops, converting crops to a liquid fuel such as ethanol,
and gasifying crops (including wood waste). In the GEIS, the staff stated that none of these
technologies has progressed to the point of being competitive on a large scale or of being
reliable reough to replace a base-load plant such as Quad Cities Units 1 and 2 (NRC 1996).
For these reasons, such fuels do not offer a feasible altemative to renewing the Quad Cities
Units 1 and 2 OLs.

8.2.5.9 Fuel Cells

Fuel cells work without combustion and its local environmental side effects. Power is produced
electrochemically by passing a hydrogen-rich fuel over an anode and air over a cathode and
separating the two by an electrolyte. The only by-products are heat, water, and carbon dioxide.
Hydrogen fuel can come from a variety of hydrocarbon resources by subjecting them to steam
under pressure. It can also be produced from electricity using electrolysis. Phosphoric acid
fuel cells are the most mature fuel cell technology, but they are only in the initial stages of
commercialization. Phosphoric acid fuel cells are generally considered first-generation
technology. These are commercially available today at a cost of approximately $4500 per
kilowatt of installed capacity (DOE 2002). Higher-temperature, second-generation fuel cells
achieve higher fuel-to-electricity and thermal efficiencies. The higher temperatures contribute
to improved efficiencies and give the second-generation fuel cells the capability to generate
steam for co-generation and combined-cycle operations.

DOE has a performance target that in 2003, two second-generation, fuel-cell technologies
using molten-carbonate and solid-oxide technology, respectively, will be commercially available
in sizes of approximately 3 MW at a cost of $1000 to $1500 per kW of installed capacity
(DOE 2002). For comparison, the installed capacity cost for a natural gas-fired combined-cycle
plant is on the order of $500 to $600 per kW (NWPPC 2000). As market acceptance and
manufacturing capacity increase, natural-gas-fueled, fuel-cell plants in the 50- to 1 00-MW
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range are projected to become available (DOE 2002). At the present time, however, fuel cells
are not economically or technologically competitive with other alternatives for base-load
electricity generation. Fuels cells are, consequently, not a feasible alternative to renewing the
Quad Cities Units 1 and 2 OLs.

8.2.5.10 Delayed Retirement

Exelon has no plans for refiring any reactors in its fleet of nuclear plants and expects to need
additional capacity in the near future (Exelon 2003a). Further, Exelon indicates that any fossil
plants slated for retirement tend to use less efficient generation and pollution control
technologies. With more stringent environmental restrictions, the impact of delaying retirement
of a fossil fuel plant to compensate for the loss of electricity from Quad Cities Units 1 and 2
would be bounded by the impacts for the natural gas and coal-fired alternatives, and would
potentially be more severe because of the less efficient pollution control equipment from older
plants. The staff, therefore, concluded that delayed retirement of other Exelon generating units
could not provide a replacement of the power supplied by Quad Cities Units 1 and 2 and could
not be a feasible alternative to Quad Cities Units 1 and 2 license renewal.

8.2.5.11 Utility-Sponsored Conservation

The utility-sponsored conservation alternative refers to a situation in which Quad Cities Units 1
and 2 cease to operate, no new generation is brought online to meet the lost generation, and
the lost generation is instead replaced by more efficient use of electricity. More efficient use
would arise from utility-sponsored conservation programs, potentially including energy audits,
incentives to install energy-efficient equipment, and informational programs to inform electricity
consumers of the benefits of, and possibilities for, electricity conservation. There are two
reasons to believe that conservation is not an appropriate alternative to the energy and capacity
provided by Quad Cities Units 1 and 2.

The first reason is the potential that the supply of cost-effective energy conservation measures,
above and beyond what is already planned, may not be large enough to replace the energy and
capacity of Quad Cities Units 1 and 2. While it is possible, for example with large incentives, to
decrease usage of electricity to meet the lost generation, it is the cost of such measures that
ultimately matters. If the costs are high, for example, significantly higher than the costs of coal-
fired or natural gas-fired generation or new nuclear generation, then it is infeasible to consider
such measures as a replacement for Quad Cities Units 1 and 2. Hence, the feasibility of the
utility-sponsored conservation alternative hinges largely on the costs of reducing demand,
which will increase with the level of demand reduction. The cost of these measures has been
under debate for many years. One estimate of utility demand-side management (DSM)
programs in 1992 gave an average cost of $0.040/kWh in 1992 dollars (Eto, et al. 1996), more
than competitive with new generation. However, others have argued that if such measures are
this cost-effective, consumers would undertake them irrespective of utility programs, so such
cost estimates must understate full consumer costs. Regardless, replacing the capacity and
energy from Quad Cities Units 1 and 2 would require a significant increase in the magnitude
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and energy conservation in the U.S. According to the EIA (DOEIEIA 2001 c), the sum of all
large, electric-utility energy conservation programs up through 2000 saved approximately
54,000 million kWh(e) in 2000. In 2001, Quad Cities Units 1 and 2 provided approximately
12,500 million kWh of electricity (DOE/EIA 2003c). Hence, to replace the lost generation at
Quad Cities Units 1 and 2 would require an Increase of over 25 percent in the total effect of
large-utility sponsored conservation since the time that utilities have been reporting these
numbers to the EIA. Such an increase would clearly Increase the cost of energy conservation
by moving beyond the more cost-effective measures.

The second reason that energy-conservation might not be an effective replacement for Quad
Cities Units 1 and 2 involves the changing regulatory structure of the electric-utility Industry.
Even if It were cost-effective to replace the capacity from Quad Cities Units 1 and 2 using
energy conservation, the regulatory structure in Illinois largely eliminates any incentive for
Exelon to do so unilaterally. In a traditional, regulated utility environment, utilities managed all
portions of the utility system from generation to transmission to distribution. In this
environment, it was feasible for utilities to Invest in energy-efficiency programs because they
could, in many states, receive reimbursement through changes in their electricity rates.
However, Illinois, like many states, has altered the regulation of their electric utilities so that
generation is decoupled from transmission and distribution. Generators sell power and energy
as commodities. While Exelon holds both generation and distribution companies, these
companies are not linked in the traditional fashion. Exelon's generating organization can sell to
any distributor and Exelon distribution can purchase from any generator. Generation
companies will not be reimbursed for energy-efficiency investments, making such investments
infeasible from the perspective of the stockholder. Exelon's generating organization will not be
able to offer competitively priced power if it subsidizes demand reduction alternatives. Any
energy-efficiency investments would, therefore, need to come from other sources not
associated with Exelon, for example, state-sponsored energy-efficiency programs.

For the two reasons stated above-that the costs of electricity reduction may be too high to
cost-effectively replace Quad Cities Units 1 and 2 and that it is out of the purview of Exelon to
bring about these reductions-the staff does not consider energy efficiency, by itself, as a
feasible alternative to license renewal. However, conservation could be considered in
combination with other alternatives to replace Quad Cities Units 1 and 2. Accordingly, the
combination of altematives discussed in Section 8.2.6 includes 300 MW(e) of energy
conservation.

8.2.6 Combination of Alternatives

Should the OLs not be renewed, the lost energy and capacity would be replaced by a
combination of more than one, and perhaps many of the alternatives discussed thus far. As
discussed in Section 8.2, Quad Cities Units 1 and 2 have a combined net summer rating of
1826 MW(e).
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There are many possible combinations of alternatives. Some alternatives could include
renewable energy sources, such as wind or solar power. Table 8-8 contains a summary of the
environmental impacts of an assumed combination of alternatives consisting of 1100 MW(e) of
generation from a combined-cycle facility at the Quad Cities site, 300 MW(e) of energy
conservation, and 429 MW(e) purchased from other generators. The impacts associated with
the combined-cycle natural gas-fired units are based on the gas-fired generation impact
assumptions discussed in Section 8.2.2, adjusted for the reduced generation capacity. While
the DSM measures would have few environmental impacts, operation of the new natural gas-
fired plant would result in increased emissions and environmental impacts. The environmental
impacts associated with power purchased from other generators would still occur but would be
located elsewhere within the region or nation, as discussed in Section 8.2.4. The environmental
impacts associated with purchased power are not shown in Table 8-8. The staff concludes that
it is very unlikely that the environmental impacts of any reasonable combination of generating
and conservation options could be reduced to the level of impacts associated with renewing the
Quad Cities Units 1 and 2 OLs.

Table 8-8. Summary of Environmental Impacts of an Assumed Combination of Generation
and Acquisition Alternatives

Quad Cities Site Alternate Site

Impact
Category Impact Comments Impact Comments

Land Use SMALL to Upward of 30 ha (75 act for SMALL to Same as for Quad Cities
MODERATE

Ecology SMALL to
MODERATE

power block, offices, roads,
and parking areas. Additional
impact for construction of
underground gas pipeline.

Would use undeveloped areas
at Quad Cities site. There
would be potential for
significant habitat loss and
fragmentation and reduced
product"ty and biological
diversity.

LARGE site with addition of
transmission lines.

SMALL to
LARGE

Impact would depend on
whether site Is previously
developed. Factors to
consider include location
and ecology of site and
transmission line route.
There would be potential
for habitat loss and
fragmentation and
reduced productIvity and
biological diversity.
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Table 8-8. (contd)
Quad Cities Site Alternate Site

Impact Category Impact Comments Impact Comments

I

Water Use and
Quality

SMALL

Air Quality MODERATE

Would use closed-cycle
cooling system with natural
gas combined cycle units.
This would result In a
significant reduction in cooling
water requirements. Facility
would continue very limited
groundwater use.

Sulfur oxides
* 81 MT/yr (89 tonslyr)

Nitrogen oxides
* 257 MT/yr (284 tonslyr).

Actual Impact would
depend on emissions
offsets.

Carbon monoxide:
* 53 MT/yr (59 tonslyr) PM10
Particulates
* 49 MT/yr (54 tonslyr) PM, 0

Other
* CO2 emissions contribute

to global warming

Minimal waste product from
fuel combination.

SMALL to
MODERATE

MODERATE

SMALL

Impact would depend on
volume of water
withdrawal, the
constituents of the
discharge water, the
characteristics of surface
water or groundwater
source, and the new
Intake structures
required.

Same emissions as at
Quad Cities site,
although offsets for NO,
would depend on
location.

Impacts Identical to
those for Quad Cities
site.

Impacts Identical to
those for Quad Cities
site.

Waste SMALL

Human Health SMALL Impacts considered minor. SMALL
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Table 8-8. (contd)
Quad Cities Site Altemate Site

Impact Category Impact Comments Impact Comments

I

Socloeconomics SMALL to
MODERATE

During construction, impacts
would be SMALL. Peak
workforce during two-to-three
year construction period would
be significantly smaller than for
other steam generation
facilities.

SMALL to
MODERATE

Construction impacts at
alternate site would be
similar to those at Quad
Cities site, but would
depend on whether new
site is located near a
major metropolitan area.

During operation, employment
would be decreased from
approximately 1000 permanent
and contract employees to
less than 100. All employment
impacts would be tempered by
proximity to Davenport-Moline-
Rock Island, Iowa-Illinols
Metropolitan Area. Tax base
would be preserved.

Transportation impacts during
operation would be SMALL
due to the smaller workforce.
Transportation impacts
associated with construction
workers would be SMALL to
MODERATE.

Minimal impacts on local
tax base.

Transportation impacts
would be similar to those
at the Quad Cities site.

Aesthetics

Historic and
Archaeological
Resources

MODERATE

SMALL to
MODERATE

MODERATE aesthetic impact
due to impact of plant
buildings and structures, along
with noise impacts from plant
operation. Visual impact
would be similar to current
Quad Cities Units 1 and 2.

Studies would likely be needed
to identify, evaluate, and
address mitigation of the
potential cultural resource
impacts from construction of a
new plant on an undeveloped
or developed site.

MODERATE

SMALL to
MODERATE

Impact would depend on
location. Greatest
impact likely would be
from the new
transmission line(s) that
would be needed.

Alternate location would
necessitate cultural
studies. Studies would
likely be needed to
identify, evaluate, and
address mitigation of the
potential cultural
resource impacts from
construction of a new
plant on an undeveloped
site.
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Table 8-8. (contd)
Quad Cities Site Alternate Site

Impact Category Impact Comments Impact Comments

Environmental SMALL No environmental pathways or SMALL to Impacts would vary
Justice locations have been Identified LARGE depending on population

that would result in distribution and
disproportionately high and characteristics at new
adverse environmental site. Impacts on Quad
Impacts on minority and low- Cities site would be
Income populations. Impacts Identical to those In the
on minority and low-income no-action alternative.
communities would be similar
to those experienced by the
population as a whole. Any
Impacts would be tempered by
proximity to Davenport-Moline-
Rock Island, Iowa-Illinois
Metropolitan Area.

8.3 Summary of Alternatives Considered

This chapter considered the alternative actions, (i.e., the no-action alternative [discussed in
Section 8.1], new generation alternatives [from coal, natural gas, and nuclear discussed in
Sections 8.2.1 through 8.2.3, respectively], purchased electrical power [discussed in Section
8.2.4], alternative technologies [discussed in Section 8.2.5], and the combination of alternatives
[discussed in Section 8.2.6]).

The no-action alternative would result in decommissioning Quad Cities Units 1 and 2 and would
have SMALL environmental impacts for all impact categories. The no-action alternative is a
conceptual alternative resulting In a net reduction in electricity generation; there will be no
replacement power, and, therefore, no environmental impacts from replacement power. In
actual practice, the power lost by not renewing the OLs for Quad Cities Units I and 2 would
likely be replaced by (1) demand-side management (DSM) and energy conservation, (2)
electricity generated from other sources, either be Exelon or by another generator, or (3) some
combination of these alternatives. Any replacement power would produce environmental
impacts in addition to those discussed under the no-action alternative.

For each of the new generation alternatives (coal, natural gas, and nuclear), the environmental
impacts would not be less than the impacts of license renewal. For example, the air quality
impacts from a coal-fired or natural gas-fired facility would be greater than the impacts of
continued operation of Quad Cities Units 1 and 2. The impacts of purchased electrical power
would still occur, but they would occur elsewhere, and the notion of purchased power is
confused by changes in the electricity regulatory structure in Illinois. Alternative technologies
are not considered feasible at this time, and it is very unlikely that the environmental impacts of
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any reasonable combination of generation and conservation options could be reduced to the
level of impacts associated with the renewal of the OLs for Quad Cities Units I and 2.
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9.0 Summary and Conclusions

By letter dated January 3, 2003, the Exelon Generation Company, LLC (Exelon) submitted an
application to the U.S. Nuclear Regulatory Commission (NRC) to renew the operating licenses
(OLs) for the Quad Cities Units 1 and 2 nuclear power plants for an additional 20-year period
(Exelon 2003a). If the OLs are renewed, State regulatory agencies and Exelon will ultimately
decide whether the plant will continue to operate based on factors such as the need for power
or other matters within the State's jurisdiction or the purview of the owners. If the operating
licenses are renewed, the renewed licenses would supersede the current licenses. The
renewed licenses would expire on December 14, 2032, which is 20 years after the original
license expiration date. If the OLs are not renewed, the plant must be shut down at or before
the expiration of the current OLs, both of which expire on December 14, 2012.

Section 102 of the National Environmental Policy Act (NEPA) (42 USC 4321) directs that an
environmental impact statement (EIS) is required for major Federal actions that significantly
affect the quality of the human environment. The NRC has implemented Section 102 of NEPA
in 10 Code of Federal Regulations (CFR Part 51), which identifies licensing and regulatory
actions that require an EIS. In 10 CFR 51.20(b)(2), the Commission requires the preparation of
an EIS or a supplement to an EIS for the renewal of a reactor OL; 10 CFR 51.95(c) states that
the EIS prepared at the OL renewal stage will be a supplement to the Generic Environmental
Impact Statement for License Renewal of Nuclear Plants (GEIS), NUREG-1 437, Volumes 1 and
2 (NRC 1996; 1999).(a)

Upon acceptance of the Exelon application, the NRC began the environmental review process
described in 10 CFR Part 51 by publishing a notice of intent to prepare an EIS and conduct
scoping in the Federal Register (68 FR 12385 [NRC 2003a]) on March 14, 2003. The staff
visited the Quad Cities site in March 2003 and held public scoping meetings on April 8, 2003, in
Moline, Illinois (NRC 2003b). The staff reviewed the Exelon Environmental Report (ER; Exelon
2003b), compared it to the GEIS, consulted with other agencies, and conducted an independent
review of the issues following the guidance set forth in NUREG-1 555, Supplement 1, Standard
Review Plans for Environmental Reviews for Nuclear Power Plants, Supplement 1: Operating
License Renewal (NRC 2000). The staff also considered the public comments received during
the scoping process for preparation of this supplemental environmental impact statement
(SEIS) for Quad Cities Units 1 and 2. The public comments received during the scoping
process that were considered to be within the scope of the environmental review are provided in
Appendix A, Part 1, of this SEIS.

(a) The GEIS was originally issued in 1996. Addendum 1 to the GEIS was issued in 1999. Hereafter,
all references to the "GEIS' include the GEIS and its Addendum 1.
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The staff held two public meetings in Moline, Illinois, in December 2003 to describe the
preliminary results of the NRC environmental review and to answer questions to provide
members of the public with information to assist them in formulating their comments. All the
comments received on the SEIS were considered by the staff in developing this final SEIS and
are presented in Appendix A, Part II.

The NRC has adopted the following statement of purpose and need for license renewal from
the GEIS:

The purpose and need for the proposed action (renewal of an operating license) is to
provide an option that allows for power generation capability beyond the term of a current
nuclear power plant operating license to meet future system generating needs, as such
needs may be determined by State, utility, and, where authorized, Federal (other than the
NRC) decisionmakers.

The evaluation criterion for the staff's environmental review, as defined in 10 CFR 51.95(c)(4)
and the GEIS, is to determine

... whether or not the adverse environmental impacts of license renewal are so great that
preserving the option of license renewal for energy planning decisionmakers would be
unreasonable.

Both the statement of purpose and need and the evaluation criterion implicitly acknowledge that
there are factors, in addition to license renewal, that will ultimately determine whether an
existing nuclear power plant continues to operate beyond the period of the current OL

NRC regulations [10 CFR 51.95(c)(2)1 contain the following statement regarding the content
of SEISs prepared at the license renewal stage:

The supplemental environmental impact statement for license renewal is not required to
include discussion of need for power or the economic costs and economic benefits of the
proposed action or of alternatives to the proposed action except insofar as such benefits
and costs are either essential for a determination regarding the inclusion of an alternative in
the range of alternatives considered or relevant to mitigation. In addition, the supplemental
environmental impact statement prepared at the license renewal stage need not discuss
other issues not related to the environmental effects of the proposed action and the
alternatives, or any aspect of the storage of spent fuel for the facility within the scope of the
generic determination in § 51.23(a) ["Temporary storage of spent fuel after cessation of
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reactor operation - generic determination of no significant environmental Impact!] and in
accordance with § 51.23(b).(a)

The GEIS contains the results of a systematic evaluation of the consequences of renewing an
OL and operating a nuclear power plant for an additional 20 years. In the GEIS, the NRC
evaluated 92 environmental issues using the NRC's three-level standard of
significance-SMALL, MODERATE, or LARGE-developed using the Council on Environmental
Quality guidelines. The following definitions of the three significance levels are set forth in a
footnote to Table B-1 of 10 CFR Part 51, Subpart A, Appendix B:

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

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

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

For 69 of the 92 issues considered in the GEIS, the analysis in the GEIS shows the following:

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

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

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

These 69 issues were identified in the GEIS as Category I Issues. In the absence of new and
significant information, the staff relied on conclusions as amplified by supporting information in
the GEIS for issues designated Category 1 in Table B-1 of 10 CFR Part 51, Subpart A,
Appendix B.

(a) The title of 10 CFR 51.23 is Temporary storage of spent fuel after cessation of reactor operations -
generic determination of no significant environmental Impact."

June 2004 9-3 NUREG-1 437, Supplement 16 |



Summary and Conclusions

Of the 23 issues that do not meet the criteria set forth above, 21 are classified as Category 2
issues requiring analysis in a plant-specific supplement to the GEIS. The remaining two issues,
environmental justice and chronic effects of electromagnetic fields, were not categorized.
Environmental justice was not evaluated on a generic basis and must also be addressed in a
plant-specific supplement to the GEIS. Information on the chronic effects of electromagnetic
fields was not conclusive at the time the GEIS was prepared.

This SEIS documents the staff's consideration of all 92 environmental issues considered in the
GEIS. The staff considered the environmental impacts associated with alternatives to license
renewal and compared the environmental impacts of license renewal and the alternatives. The
alternatives to license renewal that were considered include the no-action alternative (not
renewing the OLs for Quad Cities Units 1 and 2) and alternative methods of power generation.
These alternatives are evaluated assuming that the replacement power-generation plant is
located at the Quad Cities site or some other unspecified location.

9.1 Environmental Impacts of the Proposed Action
License Renewal

Exelon and the NRC staff have established independent processes for identifying and
evaluating the significance of any new information on the environmental impacts of license
renewal. Neither Exelon nor the staff has identified information that is both new and significant
related to Category 1 issues that would call into question the conclusions in the GEIS.
Similarly, neither public comments, Exelon, nor the staff has identified any new issue applicable
to Quad Cities Units 1 and 2 that has a significant environmental impact. Therefore, the staff
relies upon the conclusions of the GEIS for all Category 1 issues that are applicable to Quad
Cities Units 1 and 2.

Exelon's license renewal application presents an analysis of the Category 2 issues that are
applicable to Quad Cities Units 1 and 2 plus environmental justice. The staff has reviewed the
Exelon analysis for each issue and has conducted an independent review of each issue. Four
Category 2 issues are not applicable because they are related to plant design features or site
characteristics not found at Quad Cities. Four Category 2 issues are not discussed in this SEIS
because they are specifically related to refurbishment. Exelon has indicated that its evaluation
of structures and components, as required by 10 CFR 54.21, did not identify any major plant
refurbishment activities or modifications as necessary to support the continued operation of
Quad Cities Units 1 and 2 for the license renewal period (Exelon 2003b). In addition, any
replacement of components or additional inspection activities are within the bounds of normal
plant component replacement and, therefore, are not expected to affect the environment
outside of the bounds of the plant operations evaluated in the Final Environmental Statement
Related to the Operation of Quad Cities Units 1 and 2 (AEC 1972).
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Thirteen Category 2 issues related to operational impacts and postulated accidents during the
renewal term, as well as environmental justice and chronic effects of electromagnetic fields, are
discussed in detail in this SEIS. For 12 Category 2 issues and environmental justice, the staff
concludes that the potential environmental effects are of SMALL significance in the context of
the standards set forth In the GEIS. In addition, the staff determined that appropriate Federal
health agencies have not reached a consensus on the existence of chronic adverse effects
from electromagnetic fields. Therefore, no further evaluation of this issue is required. For
threatened or endangered species, the staff's conclusion is that the impact of resulting license
renewal would be SMALL and further mitigation is not warranted. For severe accident
mitigation alternatives (SAMAs), the staff concludes that a reasonable, comprehensive effort
was made to identify and evaluate SAMAs. Based on its review of the SAMAs for Quad Cities
Units 1 and 2, and the plant improvements already made, the staff concludes that four of the
candidate SAMAs are cost-beneficial and two other SAMAs are potentially cost-beneficial.
However, these SAMAs do not relate to adequately managing the effects of aging during the
period of extended operation. Therefore, they do not need to be implemented as part of license
renewal pursuant to 10 CFR Part 54.

For one Issue, the staff's conclusion is that the potential environmental Impact of renewal term
operations of Quad Cities Units 1 and 2 is greater than SMALL. The staff concludes that the
impact of the potential for induced electric shock from transmission lines along transmission line
corridors is MODERATE for the portions of the north Nelson line where calculated induced
currents exceed the National Electric Safety Code specification of 5 mA. For a portion of the
north Nelson line, the calculated induced electric shock was 6 mA. The NRC staff has informed
the transmission line owner of this finding.

Mitigation measures were considered for each category 2 issue. Current measures to mitigate
the environmental impacts of plant operation were found to be adequate for 11 issues, and no
additional mitigation measures were deemed sufficiently beneficial in these issue areas to be
warranted. However, for the issue of electric shock potential, consideration of further mitigation
is recommended.

The following sections discuss unavoidable adverse impacts, irreversible or irretrievable
commitments of resources, and the relationship between local short-term use of the
environment and long-term productivity.

9.1.1 Unavoidable Adverse Impacts

An environmental review conducted at the license renewal stage differs from the review
conducted in support of a construction permit because the plant is in existence at the license
renewal stage and has operated for a number of years. As a result, adverse impacts
associated with the initial construction have been avoided, have been mitigated, or have
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already occurred. The environmental impacts to be evaluated for license renewal are those
associated with refurbishment and continued operation during the renewal term.

The adverse impacts identified for 12 of the 13 Category 2 issues relevant to continued
operation are considered to be of SMALL significance, and none warrant the implementation of
additional mitigation measures. The potential adverse impact of electric shock for the north
Nelson line is considered MODERATE. As noted above, consideration of mitigation measures
for this issue may be warranted. The adverse impacts of likely alternatives if Quad Cities Units
1 and 2 cease operation at or before the expiration of the current OLs will not be smaller than
those associated with continued operation of these units, and they may be greater for some
impact categories in some locations.

9.1.2 Irreversible or Irretrievable Resource Commitments

The commitment of resources related to construction and operation of Quad Cities Units 1 and
2 during the current license periods was made when the plant was built. The resource
commitments to be considered in this SEIS are associated with the continued operation of the
plant for an additional 20 years. These resources include materials and equipment required for
plant maintenance and operation, the nuclear fuel used by the reactors, and ultimately,
permanent offsite storage space for the spent fuel assemblies.

The most significant resource commitments related to operation during the renewal term are
the fuel and the permanent storage space. Quad Cities Units 1 and 2 replace approximately
one-third of the fuel assemblies in each of the two units during every refueling outage, which
occurs on a 24-month cycle.

The likely power-generation alternatives if Quad Cities Units 1 and 2 cease operation on or
before the expiration of the current OLs will require a commitment of resources for constructing
the replacement plants as well as for fuel to run the plants.

9.1.3 Short-Term Use Versus Long-Term Productivity

An initial balance between short-term use and long-term productivity of the environment at the
Quad Cities site was set when the plant was approved and construction began. That balance is
now well established. Renewing the OLs for Quad Cities Units 1 and 2 and the continued
operation of the plant will not alter the existing balance, but renewing the OL may postpone the
availability of the site for other uses. Denial of the application to renew the OLs will lead to the
shutdown of the plant and will alter the balance in a manner that depends on subsequent uses
of the site. For example, the environmental consequences of turning the Quad Cities site into a
park or an industrial facility are quite different.
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9.2 Relative Significance of the Environmental Impacts of
License Renewal and Alternatives

The proposed action is renewal of the OLs for Quad Cities Units I and 2. Chapter 2 describes
the site, power plant, and interactions of the plant with the environment. As noted In Chapter 3,
no refurbishment and no refurbishment impacts are expected at Quad Cities Units 1 and 2.
Chapters 4 through 7 discuss environmental issues associated with renewing the OLs.
Environmental issues associated with the no-action alternative and alternatives Involving power
generation and use reduction are discussed in Chapter 8.

The significance of the environmental impacts from the proposed action (approval of the
application for renewing the OLs); the no-action alternative (denial of the application);
alternatives involving nuclear, or coal- or gas-fired generation of power at the Quad Cities site
or an unspecified alternate site; and a combination of alternatives are compared in Table 9-1.
Use of a closed-cycle cooling system with cooling towers for alternate power generation is
assumed for Table 9-1. Once-through cooling impacts will be smaller in some instances (e.g.,
land use) and larger in others (e.g., aquatic ecology).

Table 9-1 shows that the significance of the environmental effects of the proposed action are
SMALL for nine impact categories (except for collective offsite radiological impacts from the fuel
cycle and from HLW and spent fuel disposal, for which a single significance level was not
assigned [See Chapter 6]). The significance of the potential for shock is considered
MODERATE for that portion of the north Nelson line where the induced shock is greater than 5
mA. The alternative actions, including the no-action alternative, may have environmental
effects in at least some impact categories that reach MODERATE or LARGE significance.

9.3 Staff Conclusions and Recommendations

Based on (1) the analysis and findings in the GEIS (NRC 1996; 1999); (2) the ER submitted by
Exelon (Exelon 2003b); (3) consultation with Federal, State, and local agencies; (4) the staff's
own independent review; and (5) the staff's consideration of the public comments, the
recommendation of the staff is that the Commission determine that the adverse environmental
impacts of license renewal for Quad Cities Units 1 and 2 are not so great that preserving the
option of license renewal for energy-planning decisionmakers would be unreasonable.
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a dosed-cycle cooling system with cooling towers.

(b) An alternate site Is assumed, for the purpose of bounding potential Impacts, to be an undeveloped site with no previous construction.
(c) Except for collective offsite radiological impacts from the fuel cycle and from high-level waste and spent-fuel disposal, for which a significance level was not assigned.
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Comments Received on the Environmental Review

Part I - Comments Received During Scoping

On March 14,2003, the U.S. Nuclear Regulatory Commission (NRC) published a Notice of
Intent in the Federal Register (68 FR 12385) to notify the public of the staff's intent to prepare a
plant-specific supplement to the Generc Environmental Impact Statement for License Renewal
of Nuclear Plants (GEIS), NUREG-1437, Volumes 1 and 2, to support the renewal application
for the Quad Cities Units 1 and 2 operating licenses and to conduct scoping. This plant-specific
supplement to the GEIS has been prepared in accordance with the National Environmental
Policy Act (NEPA), Council on Environmental Quality (CEO) guidelines, and 10 CFR Part 51.
As outlined by NEPA, the NRC initiated the scoping process with the issuance of the Federal
Register Notice. The NRC invited the applicant; Federal, State, and local government
agencies; local organizations; and individuals to participate in the scoping process by providing
oral comments at scheduled public meetings and/or submitting written suggestions and
comments no later than May 12, 2003.

The scoping process included two public scoping meetings, which were held at The Mark of the
Quad Cities in Moline, Illinois, on April 8, 2003. To publicize the meetings, the NRC staff issued
a press release and posted flyers in nearby areas commonly visited by local residents.
Approximately 120 members of the public attended the meetings. Both sessions began with
NRC staff members providing brief overviews of the license renewal process and the NEPA
process. After the NRC's prepared statements, the meetings were opened for public
comments. Thirteen attendees provided either oral or written statements that were recorded
and transcribed by a certified court reporter. The meeting transcripts are an attachment to the
Summary of Public Scoping Meetings to Support Review of the Quad Cities Nuclear Power
Station, Units 1 and 2 License Renewal Application, dated June 16, 2003. The Public
Electronic Reading Room (ADAMS) accession number for the document package containing
the summary report, the transcripts and presentation slides is ML0321631260. (This accession
number is provided to facilitate access to the document through the Agencywide Documents
Access and Management System [ADAMS] at <http://www.nrc.-cov/reading-rm.html>.) In
addition to the comments provided during the public meetings, four e-mail messages were
received by the NRC in response to the Notice of Intent published in the Federal Register.

The scoping process provides an opportunity for public participation to identify issues to be
addressed in the plant-specific supplement to the GEIS and highlight public concerns and
issues. The Notice of Intent to prepare an environmental impact statement (EIS) identified the
following objectives of the scoping process:
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* Define the proposed action

* Determine the scope of the supplement to the GEIS and identify significant issues to be
analyzed in depth

* Identify and eliminate peripheral issues

* Identify any environmental assessments and other environmental impact statements being
prepared that are related to the supplement to the GEIS

* Identify other environmental review and consultation requirements

* Indicate the schedule for preparation of the supplement to the GEIS

* Identify any cooperating agencies

* Describe how the supplement to the GEIS will be prepared.

At the conclusion of the scoping period, the NRC staff and its contractors reviewed the
transcripts and all written material received to identify specific comments and issues. All
comments and suggestions received orally or in writing during the scoping meetings were
considered. Each set of comments from an individual was given a unique identifier
(Commenter ID) so that the comments could be traced back to the original transcript, letter, or
e-mail containing the comment. Several commenters submitted more than one set of
comments (e.g., they made statements in both the afternoon and evening scoping meetings).
In these cases, there is a unique Commenter ID for each set of comments.

Table A-1 identifies the individuals who provided comments applicable to the environmental
review and gives the Commenter ID associated with each set of comments. Individuals who
spoke at the scoping meetings are listed in the order in which they spoke at the public meeting,
and in alphabetical order for the comments received by letter or e-mail.

Specific comments were categorized and consolidated by topic. Comments with similar specific
objectives were combined to capture the common essential issues raised by the commenters.
The comments fall into one of several general groups. These groups include:

* Specific comments that address environmental issues within the purview of the NRC
environmental regulations related to license renewal. These comments address Category 1
or Category 2 issues or issues that were not addressed in the GEIS. They also address
alternatives and related Federal actions.
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* General comments (1) in support of or opposed to nuclear power or license renewal or (2)
on the renewal process, the NRC's regulations, and the regulatory process. These
comments may or may not be specifically related to the Quad Cites license renewal
application.

* Questions that do not reveal new information.

* Specific comments that address issues that do not fall within or are specifically excluded
from the purview of NRC environmental regulations. These comments typically address
issues such as the need for power, emergency preparedness, current operational safety
issues, and safety issues related to operation during the renewal period.

Each comment received during the scoping process is summarized In the Environmental
Scoping Summary Report Associated with the Staff's Review of the Application by Exelon
Generation Company for Renewal of the Operating Licenses for the Quad Cities Nuclear Power
Station, Units 1 and 2, dated July 21, 2003. The ADAMS accession number for this document
is ML032030456.

Each comment applicable to this environmental review is summarized here in Part 1 of
Appendix A. This information, which was extracted from the July 21, 2003, scoping summary
report, is provided for the convenience of those interested in the scoping comments applicable
to this environmental review. The comments that are general in nature or outside the scope of
the environmental review for the proposed Quad Cities Units 1 and 2 license renewal are not
included here. More detail regarding the disposition of general or inapplicable comments can
be found in the summary report. The following pages summarize the contents and suggestions
received as part of the scoping process that are applicable to this environmental review and
discuss the disposition of the comments and suggestions. The parenthetical identifier after
each comment refers to the comment set (Commenter ID) and the comment number.

Comments In this section are grouped In the following categories:

A.1.1 Comments Concerning Category 2 Aquatic Ecology Issues

A.1.2 Comments Concerning Category 2 Terrestrial Resource Issues

A.1.3 Comments Concerning Category 2 Socioeconomic Issues

A.1.4 Comments Concerning Alternatives

June 2004 A-3 NUREG-1437, Supplement 16 |



Appendix A

Table A-1. Individuals Providing Comments During the Scoping Comment Period

Comment Source and
Commenter ID Commenter Affiliation (if Stated) ADAMS Accession

Number(a)

0CS-A
QCS-B

QCS-C

Jim Bohnsack

Leo Geerts
Tim Tulon

QCS-D
QCS-E

QCS-F
QCS-G

QCS-H

QCS-I

QCS-J

QCS-K
QCS-L

QCS-M

QCS-N

QCS0-
QCS-P

QCS0-

QCS-R
QCS-S

Fred Polaski
Rob Lamb

Stuart Whitt
Chris Filbert

Larry Toppert

Don Swensson

Patrick O'Conner

John Malvik
Tim Tulon

Fred Polaski

Sue Hebel

Leslie Perrigo
David Olson

Joyce/Jack Wiley

M. J. Regan

Scott Gardner

Rock Island County Board
Albany Fire Protection District
Quad Cities Nuclear Power
Station
Exelon
Quad Cities Development
Group
Whitt Law
Cordova Township Road
Commission
Toppert Jetting Service

Newberg-Perinni/Stone and
Webster
Rock Island County Board

Quad Cities Nuclear Power
Station
Exelon
Cordova District Library

Cordova Dragway Park

Afternoon Scoping Mtg.
Afternoon Scoping Mtg.
Afternoon Scoping Mtg.

Afternoon Scoping Mtg.
Afternoon Scoping Mtg.

Afternoon Scoping Mtg.
Afternoon Scoping Mtg.

Afternoon Scoping Mtg.

Afternoon Scoping Mtg.

Afternoon Scoping Mtg.

Afternoon Scoping Mtg.

Evening Scoping Mtg.

Evening Scoping Mtg.
Evening Scoping Mtg.

Evening Scoping Mtg.

Email (ML031400167)

Email (ML031400174)
Email ML031400177)

Email (ML031700164)

(a) The afternoon transcripts can be found under accession number ML031640068 and the evening
transcripts can be found under accession number ML031640085.
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A.1 Comments and Responses

A.1.1. Comments Concerning Category 2 Aquatic-Ecology Issues

As stated in 10 CFR Part 51, Table B-1, Category 2 aquatic ecology issues Include the following:

* Entrainment of fish and shellfish in early life stages

* Impingement of fish and shellfish

* Heat shock.

Comment: I think many people probably do not realize that we are the only private sector
facility to operate a fish hatchery on the Mississippi River. And ever since 1984 we have put four
million fish right here locally in Mississippi Pools 13 and 14. (QCS-C-9)

Comment: Also the station supports this fish hatchery and stocks the river with walleye and
striped bass. (OCS-N-3)

Comment: Now because of the elevated temperature of the river which is directly related to the
nuclear plant dumping radioactive warmer water back Into the Mississippi, it no longer freezes
completely. This has directly resulted in loss of larger clams which no longer can be found in the
area. (QCS-R-3)

Response: The comments are noted. The comments relate to aquatic ecology issues and are
discussed in Chapters 2 and 4 of this draft SEIS.

A.1.2. Comments Concerning Category 2 Terrestrial Resource Issues

As stated in 10 CFR Part 51, Table B-1, Category 2 terrestrial resource issues include the
following:

* Refurbishment impacts to terrestrial resources

* Threatened or endangered species.

Comment: The plant keeps the river open in the winter time. Because of this, there are many
more eagles and water fowl in the area. (QCS-N-2)
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Response: The comment is noted. The comment relates to terrestrial resource issues and are
discussed in Chapter 4 of this draft SEIS.

A.1.3. Comments Concerning Category 2 Socioeconomic Issues

As stated in 10 CFR Part 51, Table B-1, Category 2 socioeconomic issues include the following:

* Housing

* Public services: public utilities

* Public services: education (refurbishment)

* Offsite land use (refurbishment)

* OfMsite land use (license renewal term)

* Public services: transportation

* Historic and archaeological resources.

Comment: And of course we could not go without saying that it does provide an economic
stability in this area. (QCS-B-3)

Comment: So it is an economic source that we don't want to lose. (QCS-B-5)

Comment: So our payroll is 57 million dollars, 57 million dollars worth of payroll which directly
helps the local community. (QCS-C-4)

Comment: Right here in the Quad Cities to obtain that labor and so last year that resulted in 30
million dollars, a 30-million dollar payroll to these local craftsmen. (QCS-C-5)

Comment: So I would offer to you that, number one, is we are a very significant source of
employment for the local area and number two, we are a positive economic force. (QCS-C-6)

Comment: And regardless of any extreme positions that were taken in the appeal process at
PECO and Chairman Bohnsack, I want to just tell you flat out is that we intend to pay property
taxes. We intend to be a good neighbor. (QCS-C-7)

Comment: Also, I want to mention that our employees are generous and involved in many local
activities. (QCS-C-8)
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Comment: The second is in terms of jobs. The station employs about 700 local citizens and
provides good income to many area families. The annual payroll from the station puts about 50
million dollars into the greater Quad Cities community. (QCS-E-3)
Comment: Finally, the station pays about three and a half million dollars in taxes annually.
These taxes support our schools and our community infrastructure, making the greater Quad
Cities more attractive to companies looking to expand in this area and making the Quad Cities a
better place for our residents and corporate citizens as well. (QCS-E-4)

Comment: Since that time the Quad Cities Nuclear Power Station has had a significant,
positive impact upon the area's economic vitality. The county, the college, and the school district
all recognize and appreciate the positive benefits the station has brought to the area. (QCS-F-1)

Comment: They have provided quality jobs to many residents of Cordova Township and funds
to the area school district. (QCS-G-3)

Comment: The biggest boost to the road and bridge district is the tax share supported by
Exelon. Without that tax base our district would be in serious and desperate trouble.
Approximately 70 percent of the monies collected in taxes are Exelon's share. This tax base
helps keep our roads in tip top condition. (QCS-G-5)

Comment: Last year our firm worked more than 750,000 person-hours at the Quad Cities
Station. That's the equivalent of 375 full-time employees working at the site throughout the year.
Our employees earned more than $30 million, much of which was returned to the local economy.
(QCS-J-2)

Comment: That investment has resulted in additional jobs for our employees in the short term
and will mean plenty of work in the future for refueling outages and to maintain that equipment to
a high state of readiness and availability. (QCS-J-6)

Comment: I'm also in charge of Academic Achievement Award Program for Riverdale High
School, which is supported by the Quad Cities Chamber of Commerce, and the plant has been
very generous with this scholarship program. (QCS-N-4)

Comment: Aside from the tax issue, the Quad Cities Nuclear Power Station has been a good
neighbor financially to the Cordova Library as well. (QCS-N-5)

Response: The comments are noted. Socioeconomic issues specific to the plant are
Category 2 issues and are addressed in Chapter 4 of this draft SEIS.
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Comment: Our concern is that they pay their fair taxes and I know this is talking about
environmental but also had calls from different public and private sectors in the last week saying
Exelon or MidAmerica has called them asking them as a public relations and I think that's, that's
not the fair gimmick or the thing that you want to hear today. (QCS-A-1)

Comment: In their tax appeal, they pretty much show that they want nothing, it's over $700
million and they're saying they don't want to pay any, any property taxes. We think that's
terrible. We are trying to negotiate with them now to have some kind of equitable property tax.
(QCS-A-2)

Comment: And so I want to make sure you understand that they're worthy of, of running a good
facility, but they also need to be paying their fair share. (QCS-A-3)

Comment However, reduction of the station's taxable value as requested by the owners will
have a devastating impact upon the local taxing districts responsible for those social services
which are vital to the community. The county will lose over $400,000 and the college will lose
over a quarter of a million, resulting in substantial layoffs and the corresponding reduction of
social services. The school district will lose more than $2 million or nearly 29 percent of its entire
budgeted revenue. (QCS-F-2)

Comment: With this loss, it will be impossible for the district to maintain a quality educational
program for its students. (QCS-F-3)

Comment: The county, the college, and the school district all request that the Nuclear
Regulatory Commission solicit and accept statements from the local taxing bodies for inclusion
in the supplemental environmental impact statement and further ask that Edison drop its appeal.
(QCS-F-4)

Comment: Exelon doesn't want to pay for its fair share of taxes. That's the bottom line. They
don't want to pay as much in taxes as they are paying. (QCS-K-1)

Comment: This giant and profitable corporation wants to shift its civic duty to pay taxes to the
little guy, the working men and women of our community, our senior citizens, those who have to
struggle to make ends meet. (QCS-K-2)

Comment: I realize that Cordova is a major employer for our area, but I would also like to point
out that under deregulation, many jobs have already been cut. (0CS-0-9)

Response: The comments are noted. Socioeconomic issues specific to the plant are
Category 2 issues and are addressed in Chapter 4 of this draft SEIS.
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A.1.4 Comments Concerning Alternatives

Comment: During the preparation of the license extension paperwork, a comparison was
done to say, okay, if you take the generation of Quad Cities and you don't use the nuclear
option and you use a coal-buming type of option, what would that result in? The result
would be 6000 tons of sulphur dioxide emission to the environment. Seventeen hundred
tons of both nitric oxides and also carbon monoxides. So it's a very significant benefit, I
think, that nuclear has is the avoidance of this greenhouse issue. (QCS-C-1 1)

Comment: And we looked at other ways of generating nuclear power and determined that
any alternate means of generating electricity that 1800 megawatts would have more of an
impact on the environment than if we continued to operate Quad Cites for an additional 20
years. (QCS-D-2)

Comment: Although the nuclear industry does produce far less, or does emit far less
carbon than conventional plants, such as coal, carbon dioxide Is still emitted at every step of
the nuclear fuel chain from uranium mining to the decommissioning of old reactors.
(QCS-0-7)

Comment: So it is possible to function in the Quad Cities without nuclear power plants, and we
do have amazing potential for renewable energy. (QCS-O-10)

Comment: Every year the sun emits two thousand times more energy than the world
consumption needs. When resources in the West and Midwest have more potential energy
than the oil fields of Saudi Arabia and together electricity and hydrogen can meet all the energy
needs of a modern society. (OCS-0-1 1)

Comment: This is a very exiting time in technology, so we would just like the NRC to consider
other options and just acknowledge that there are other options out there and taking it into
consideration all the safety concerns regarding nuclear power. (QCS-0-12)

Comment: There are other sources of energy that are renewable and environmentally safe,
such as wind and solar that would also create good, high-paying jobs. (QCS-P-5)

Response: The comments are noted. Impacts from reasonable alternatives for the Quad
Cities license renewal will be evaluated in Section 8 of the SEIS.

Part 11- Comments Received on the Draft SEIS

Pursuant to 10 CFR Part 51, the staff transmitted the Generic Environmental Impact Statement
for License Renewal of Nuclear Plants, Regarding Quad Cities Nuclear Power Station, Units 1
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and 2, Draft Report for Comment (NUREG-1437, Supplement 16, referred to as the draft SEIS)
to Federal, State, Native American Tribal, and local government agencies as well as interested
members of the public. As part of the process to solicit public comments on the draft SEIS, the
staff:

* placed a copy of the draft SEIS in the NRC's electronic Public Document Room; its license
renewal website; at the Cordova District Library, Cordova, Illinois; the River Valley Library,
Port Byron, Illinois; and the Davenport Public Library, Davenport, Iowa

* sent copies of the draft SEIS to the applicant, members of the public who requested copies,
and certain Federal, state, Native American Tribal, and local agencies

* published a notice of availability of the draft SEIS in the Federal Register on November 13,
2003 (68 FR 64372)

* issued public announcements, such as advertisements in the local newspapers and posting
in public places, of the availability of the draft SEIS

* announced and held two public meetings in Moline, Illinois, on December 16, 2003, to
describe the results of the environmental review and answer related questions

a issued public service announcements and press releases announcing the issuance of the
draft SEIS, the public meeting, and instructions on how to comment on the draft SEIS

* established a website to receive comments on the draft SEIS through the Internet.

During the comment period, the staff received a total of 12 comment letters in addition to
comments received during the public meetings.

The staff has reviewed the public meeting transcripts and the comment letters that are part of
the docket file for the application, all of which are available in the NRC's electronic Public
Document Room. Appendix A, Part II, Section A.2, contains a summary of the comments and
the staffs responses. Related issues are grouped together. Appendix A, Part II, Section A.3,
contains copies of the public meeting transcripts and the comment letters.

Each comment identified by the staff was assigned a specific alphanumeric identifier (marker).
That identifier is typed in the margin of the letter at the beginning of the discussion of the page
where the comment can be found, and the section(s) of this report in which the comment is
addressed is provided in Table A-2. The 12 written comment letters are identified by the
identifiers 0C04 through QC16. The accession number is provided for the written comments
after the letter date to facilitate access to the document through the Public Electronic Reading
Room (ADAMS) <htto://www.nrc.aov/readina-rm/adams/loain.html>.
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The staff made a determination on each comment that it was one of the following:

(1) A comment that was either related to support of, or opposition to license renewal in
general (or specifically the Quad Cities Nuclear Power Station) or made a general
statement about the license renewal process. It may have made only a general
statement regarding Category 1 and/or Category 2 Issues. In addition, it provided
no new information and does not relate to safety considerations reviewed under 10
CFR Part 54.

(2) A comment regarding environmental issues pertaining to 10 CFR Part 51.

(3) A comment that raised an environmental issue that was not addressed in the GEIS
or the Draft SEIS.

(4) A comment regarding severe accident mitigation alternative analysis.

(5) A comment outside the scope of license renewal (not related to 10 CFR Parts 51
or 54).

Comments without a supporting technical basis or without any new information are discussed in
this appendix, and not in other sections of this report. Relevant references that address the
issues within the regulatory authority of the NRC are provided where appropriate. Many of
these references can be obtained from the NRC Electronic Public Document Room.

Within each section of Part II of this appendix (A.2.1 through A.2.14), similar comments are
grouped together for ease of reference, and a summary description of the comments is given
followed by the staff's response. Where the comment or the question resulted in a change in
the text of the SEIS, Table A-2 refers the reader to the appropriate section of this report where
the change was made. Revisions to the text in this SEIS are designated by vertical lines in the
margin beside the text.
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Table A-2. Comments Received on the Draft SEIS

-

Comment Speaker or
Number Author

QC01-1 J. Bohnsack

QC01-2 J. Bohnsack

0C02-1 L. Pem'go

0C02-2 L. Perrigo

0C02-3 L. Pern'go

0C024 L. Perrigo

0C02-5 L. Perrigo

0C02-6 L. Perrigo

0C02-7 L. Perrigo

QC02-8 L. Perrigo

0C02-9 L. Perrigo

0C03-1 B. Brown

0C03-2 B. Brown

0C03-3 B. Brown

0C03-4 B. Brown

0C03-5 B. Brown

0C03-8 B. Brown

QC03-7 B. Brown

0C03-8 B. Brown

QC03-9 B. Brown

QC03-10 B. Brown

QC03-11 B. Brown

0C03-12 B. Brown

QC03-13 B. Brown

0C03-14 B. Brown

Source

Afternoon meeting transcript (12/16/03)
ML040360159

Afternoon meeting transcript (12/1/03)

Afternoon meeting transcript (12116/03)

Afternoon meeting transcript (12116/03)

Afternoon meeting transcript (12116/03)

Afternoon meeting transcript (12116/03)

Aftemoon meeting transcript (12116/03)

Afternoon meeting transcript (12/16/03)

Afternoon meeting transcript (12/16/03)

Afternoon meeting transcript (12116/03)

Afternoon meeting transcript (12/16/03)

Evening meeting transcript (12/16/03)
ML040360183

Evening meeting transcript (12/1t/03)

Evening meeting transcript (12/16/03)

Evening meeting transcript (12/11/03)

Evening meeting transcript (12116/03)

Evening meeting transcript (12/6103)

Evening meeting transcript (12M1/03)

Evening meeting transcript (1216 /03)

Evening meeting transcript (12116/03)

Evening meeting transcript (12118/03)

Evening meeting transcript (12116/03)

Evening meeting transcript (12/16/03)

Evening meeting transcript (12116/03)

Evening meeting transcript (12/16/03)

Page of
Comment

A-69

A-70

A-80

A-80

A-80

A-81

A-81

A-81

A-81

A-81

A-81

A-110

A-110

A-111

A-111

A-112

A-112

A-112

A-112

A-112

A-112

A-1 13

A-1 14

A-115

A-115

Section(s)
Where

Addressed

A.2.7

A.2.7

A.2.13

A.2.13

A.2.13

A.2.9

A.2.9

A.2.9

A.2.13

A.2.13

A.2.3

A.2.13

A.2.13

A2.13

A.2.13

A.2.13

A.2.13

A.2.13

A.2.13

A.2.13

8.2.3, A2.12

8.2.5.2.8.2.6,
A.2.12

8.2.5.2, 82.6,
A.2.12

A.2.13

8.2.52,
A.2.12

-
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Table A-2. (contd)

Section(s)
Comment Speaker or Page of Where

Number Author Source Comment Addressed

0C03-15 B. Brown Evening meeting transcript (12/16/03) A-115 8.2.5.2,82.6.

0C03-16

0003-17

QC03-18

QC04-1

aC04-2

0C04-3

0C04-4

QC04-5

B. Brown

B. Brown

B. Brown

D. Monahan

D. Monahan

D. Monahan

D. Monahan

D. Monahan

0C05-1 K. A. Nagel

OC05-2 K. A. Nagel

OC05-3 K. A. Nagel

0C05-4 K. A. Nagel

OC05-5 K. A. Nagel

0C05-6 K. A. Nagel

QC05-7 K. A. Nagel

0C05-8 K. A. Nagel

0C05-9 K. A. Nagel

0C06-1 D. P. Jeffery and
E. M. Jeffery

QC06-2 D. P. Jeffery and
E. M. Jeffery

0C06-3 D. P. Jeffery and
E. M. Jeffery

0C07-1 M. Chezik

QC08-1 P. Simpson

QC00-2 P. Simpson

0C08-3 P. Simpson

QC08-4 P. Simpson

Evening meeting transcript (12/16/03)

Evening meeting transcript (12116/03)

Evening meeting transcript (12/16103)

Dec. 16, 2003, Letter ML040090255

Dec. 16,2003, Letter

Dec. 16,2003, Letter

Dec. 16, 2003, Letter

Dec. 16, 2003, Letter

Jan. 1,2004, Letter ML040080780

Jan. 1, 2004, Letter

Jan. 1, 2004, Letter

Jan. 1, 2004, Letter

Jan. 1,2004, Letter

Jan. 1, 2004, Letter

Jan. 1, 2004, Letter

Jan. 1,2004, Letter

Jan. 1, 2004, Letter

Dec. 16, 2003, Letter ML040080776

Dec. 16,2003, Letter

Dec. 16,2003, Letter

Jan. 16, 2004, Letter ML040230534

Jan. 26, 2004, Letter ML040330857

Jan. 26,2004, Leter

Jan. 26,2004, Letter

Jan. 26, 2004, Letter

A-115

A-116

A-116

A-118

A-118

A-11B

A-118

A-118

A-119

A-119

A-119

A-119

A-119

A-119

A-119

A-119

A-119

A-120

A-120

A-120

A-121

A-125

A-125

A-125

A-125

A.2.12

A.2.12

A.2.12

8.2.5.2, 82.6,
A.2.12

A.2.5

A2.9

A.2.11

A.2A

8.2.5.11,
A.2.12

A2.3

A.2.8

A.2.9

A.2.12

A.2.13

A.2.13

A.2.13

A.2.9

A.2.3

A.2.13

8.2.5.2,
8.2.5.3,
8.2.5.11,
8.2.6, A.2.12

A.2.3

A.2.10

A.2.14

2.1.5, A.2.14

A.2.14

A.2.14

I

I

I

I

I
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I Table A-2. (contd)

-

Comment
Number

QC08-5

OC08-6

0C08-7

0C08-8

0C08-9

0C08-10

0O08-11

0C08-12

QO08-13
0C08-14

0C08-15

OC08-18

QC08-17

0C08-18

0C08-19

0C08-20

Speaker or
Author

P. Simpson

P. Simpson

P. Simpson

P. Simpson

P. Simpson

P. Simpson

P. Simpson

P. Simpson

P. Simpson

P. Simpson

P. Simpson

P. Simpson

P. Simpson

P. Simpson

P. Simpson

P. Simpson

Source

Jan. 26, 2004, Letter

Jan. 26, 2004, Letter

Jan. 26, 2004, Letter

Jan. 26, 2004, Letter

Jan. 26, 2004, Letter

Jan. 26, 2004, Letter

Jan. 26, 2004, Letter

Jan. 26, 2004, Letter

Jan. 26,2004, Letter

Jan. 26, 2004, Letter

Jan. 26, 2004, Letter

Jan.26,2004, Leter

Jan. 26, 2004, Letter

Jan. 26, 2004, Letter

Jan.26,2004, Letter

Jan. 26,2004, Letter

Page of
Comment

A-125

A-125

A-125

A-126

A-126

A-126

A-126

A-127

A-127

A-127

A-127

A-127

A-127

A-127

A-127

A-127

Sectlon(s)
Where

Addressed

4.2.2, A.2.14

A.2.14

4.4.1, A.2.14

A.2.14

4.4.1, A.2.14

A.2.14

A.2.14

4A.5, A.2.14

4.62, A.2.14

A.2.14

4.62, A.2.14

4.62, A.2.14

4.6.2, A.2.14

4.62, A.2.14

A.2.14

4.8.6.2,
A.2.14

4.8.62,
A.2.14

4.8.7, A.2.14

4.9, A.2.14

A2.14

8.2.4, A.2.14

9.1, A.2.14

9.2, A.2.14

92, A.2.14

9.2, A.2.14

9.2, A.2.9

9.2, A.2.9

9.2, A.2.9

9.2, A2.9

A.2.6

A.2.6

0C08-21 P. Simpson

0008-22

0C08-23

QC08-24

C008-25

0C08-26

QC08-27

OC08-28

QC08-29

QC08-30

0008-31

0C08-32

0C08-33

0C09-1

0C09-2

P. Simpson

P. Simpson

P. Simpson

P. Simpson

P. Simpson

P. Simpson

P. Simpson

P. Simpson

P. Simpson

P. Simpson

P. Simpson

P. Simpson

N. Howey

N. Howey

Jan. 26, 2004, Letter

Jan. 26, 2004, Letter

Jan. 26, 2004, Letter

Jan. 26, 2004, Letter

Jan. 26, 2004, Letter

Jan. 26, 2004, Letter

Jan. 26, 2004, Letter

Jan. 26,2004, Letter

Jan. 26, 2004, Letter

Jan.26,2004, Letter

Jan. 26, 2004, Letter

Jan. 26, 2004, Letter

Jan. 26, 2004, Letter

Undated Letter ML040330869

Undated Letter

A-127

A-127

A-127

A-128

A-128

A-128

A-128

A-128

A-128

A-130

A-130

A-130

A-131

A-133

A-133
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Table A-2. (contd)

-

Comment
Number

QC09-3

009-4

0009-5

0C09-6

QC10-1

QC10-2

0C10-3

0C10-4

Speaker or
Author

N. Howey

N. Howey

N. Howey

N. Howey

S. Fisk

S. Fisk

Source

Undated Letter

Undated Letter

Undated Letter

Undated Letter

Jan. 26,2004, Letter ML040330862

Jan. 26,2004, Letter

Page of
Comment

A-133

A-134

A-134

A-134

A-136
A-136

A-136
A-137

S. Fisk

S. Fisk

Jan. 26, 2004, Letter

Jan. 26,2004, Letter

0010-5 S. Fisk Jan. 26, 2004, Letter A-137

QC10-6

QC10-7

S. Fisk

S. Fisk

Jan. 26,2004, Letter A-137

Section(s)
Where

Addressed

A.2.6

A.2.63

A.2.6

A.2.6

A.2.13

8.2.5.2,
8.2.5.3,
8.2.5.11,
8.2.6, A.2.12

A.2.13

8.2.52,
8.2.5.3,
82.5.11,
8.2.6, A.2.12

8.2.5.11,
A.2.13

8.2.5.11,
A.2.13

82.5.11,
A.2.12

8.2.5.11,
A.2.12

A.2.2

8.2.52,82.6,
A.2.12

8.2.5.2,
A.2.12

82.5.2.8.2.6,
A2.12

A.2.13

8.2.5.2,
A.2.12

A.2.12

A.2.12

82.5.2,
A2.12

A2.12

Jan.26, 2004, Letter A-138

0010-8 S. Fisk Jan. 26,2004, Letter A-138

QC10-9

OC1O-10

S. Fisk

S. Fisk

Jan.26,2004, Lener

Jan. 26,2004, Letter

A-138

A-139

0C10-11 S. Fisk

QC10-12 S. Fisk

Jan.26, 2004, Letter A-139

Jan. 26,2004, Letter A-139

QC10-13

QC10-14

QC10-15

OC10-16

0C10-17

S. Fisk

S. Fisk

Jan. 26,2004, Letter

Jan. 26,2004, Letter

A-139

A-139

A-139

A-140

A-140

S. Fisk

S. Fisk

S. Fisk

Jan. 26,2004, Letter

Jan.26,2004, Letter

Jan. 26, 2004, Letter

0CIO0-B S. Fisk Jan. 26,2004, Letter A-140
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Table A-2. (contd)

-

Comment
Number

QC1O-19

OC10-20

Speaker or
Author

S. Fisk

S. Fisk

Source

Jan. 26,2004, Letter

Jan. 26,2004, Letter

Page of
Comment

A-140

A-140

OC10-21 S. Fisk

0C11-1 C. Montgomery,
T. J. Budler

0C11-2 C. Montgomery,
T. J. Budter

QC11-3 C. Montgomnery,
T. J. Budler

QC11-4 C. Montgomery,
T. J. Budler

0C11-5 C. Montgomery,
T. J. Budler

QC11-8 C. Montgomery,
T. J. Budler

0C11-7 C. Montgomery,
T. J. Budler

QC11-8 C. Montgomery,
T. J. Budler

0C11-9 C. Montgomery,
T. J. Budler

0C12-1 L. Perrigo

0C12-2 L Perrigo

0C12-3 L. Perrigo

0C12-4 L Perngo

Jan. 26, 2004, Letter

Jan. 27,2004, Letter ML040330882

A-140

A-143

Jan. 27,2004, Letter A-143

Jan. 27,2004, Letter A-143

Jan. 27, 2004, Letter A-144

Jan. 27.2004, Letter A-144

Jan. 27,2004, Letter

Jan.27,2004, Letter

A-144

A-144

A-145

Section(s)
Where

Addressed

A.2.12

8.2.5.2,
8.2.5.3,
8.2.5.11,
8.2.6, A.2.12

A.2.13

82.5.2,82.6,
A.2.12

8.2.5.2,
A.2.12

8.2.5.2,8.2.6,
A2.12

A.2.13

A.2.13

A2.13

A.2.13

82.5.2,
A.2.12

A.2.12

A.2.3

A.2.3

8.2.5.2,
8.2.5.3,
8.2.5.11,
8.2.6, A.2.12

8.2.5.2,
8.2.5.3,
8.2.5.11,
8.2.6, A.2.12

A.2.9

A.2.1.3

A.2.13

A.2.13

-

Jan. 27,2004, Letter

Jan. 27,2004, Letter A-145

Jan. 27,2004, Letter ML040330875

Jan. 27,2004, Letter

Jan. 27,2004, Letter

Jan. 27,2004, Letter

Jan. 27, 2004, Letter

Feb. 3,2004, Letter ML040420166

Feb. 3,2004, Letter

Feb. 3,2004, Letter

A-146

A-146

A-146

A-147

A-147

A-151

A-152

A-155

I

I

I

I

0C12-5

0C13-1

0C13-2

QC13-3

L. Perrigo

L Perrigo

L. Perrigo

L Perrigo
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Table A-2. (contd)

Comment
Number

0C13-4

0C13-5

QC13-6

0C13-7

0C13-8

QC13-9

0C13-10

QC13-11

OC13-12

0C13-13

OC13-14

OC13-15

QC13-16

0C13-17

QC13-18

0C13-19

QC14-1

QC14-2

QC15-1

QC16-1

OC16-2

QC16-3

OC16-4

OC16-5

QC16-6

Speaker or
Author

L Perrigo

L. Perngo

L Perrigo

L. Perrigo

L Perrigo

L Perrigo

L Perrigo

L. Perrigo

L Perrigo

L. Perrigo

L Perrigo

L. Perrigo

L. Perrigo

L Perrigo

L Pemgo

L. Perrigo

C. Pemgo

C. Perrigo

R. Fischer

K. Westlake

K. Westlake

K. Westlake

K. Westlake

K. Westlake

K. Westlake

Source

Feb. 3, 2004, Letter

Feb. 3, 2004, Letter

Page of
Comment

A-155

A-156

Feb. 3, 2004, Letter

Feb. 3,2004, Letter

Feb. 3, 2004, Letter

Feb. 3S 2004, Letter

A-156

A-156

A-156

A-156

Feb. 3, 2004, Letter

Feb. 3, 2004, Letter

Feb. 3,2004, Letter

Feb. 3,2004, Letter

Feb. 3, 2004, Letter

Feb. 3, 2004, Letter

Feb. 3,2004, Letter

Feb. 3,2004, Letter

Feb. 3, 2004, Letter

Feb. 3,2004, Letter

Feb. 3,2004, Letter ML040420166

Feb. 3, 2004, Letter

Feb. 3, 2004, Letter ML040420166

Feb. 5, 2004, Letter ML04050071 1

Feb. 5,2004, Letter

Feb. 5, 2004, Letter

Feb. 5, 2004, Letter

Feb. 5, 2004, Letter

Feb. 5,2004, Letter

A-156

A-156

A-156

A- 56

A-157

A-157

A-157

A-157

A-157

A-157

A-178

A-178

A-179

A-182

A-182

A-182

A-183

A-183

A-183

Section(s)
Where

Addressed

A.2.13

82.5.11, |
A.2.12

A.2.13

A2.9 I
A.2.8 |

8.2.5.2,
8.2.5.3,
8.2.5.11,
8.2.6, A.2.12

A.2.7 I
A2.13 |

A.2.13 |

A.2.13 |

A-2.13 |

A2.4 |

A.2.1 |

82.52,
8.2.5.3,
82.5.11,
82.6, A.2.12

A2.3 |

8.2.52,
82.5.3,
8.2.5.11,
82.6, A.2.3

A2.3 |

A.2.19 |

A.2.3 |

A.2.8 |

A.2.13 |

A.2.6 |

A.2.9 |

A.2.8 |

A.2.8 |
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Table A-2. (contd)

I Section(s)
Comment Speaker or Page of Where
Number Author Source Comment Addressed

| C16-7 K. Westlake Feb. 5, 2004, Letter A-183 A.2.8

| QC16-8 K. Westlake Feb. 5,2004, Letter A-184 A2.11

| 0C16-9 K. Westlake Feb. 5, 2004, Leter A-184 A.2.12

| OC1-10 K. Westlake Feb. 5,2004, Letter A-1 84 A.2.12

A.2 Comments and Responses
| Comments in this section are grouped into the following categories:

A.2.1 General Comments in Opposition to Nuclear Power

A.2.2 General Comments in Opposition to the License Renewal Process

A.2.3 General Comments in Opposition to License Renewal at Quad Cities

| A.2.4 Comments Concerning Category 1 Air Quality Issues

| A.2.5 Comments Concerning Category 1 Terrestrial Resource

I A.2.6 Comments Concerning Category 1 Human Health Issues

A.2.7 Comments Concerning Socioeconomic Issues

A.2.8 Comments Concerning Category 1 Uranium Fuel Cycle and Waste Management

A.2.9 Comments Concerning Category 1 Postulated Accident Issues

A.2.10 Comments Concerning Threatened and Endangered Species Issues

| A.2.11 Comments Concerning Decommissioning Issues

| A.2.12 Comments Concerning Alternatives to License Renewal

A.2.13 Comments Concerning Out-of-Scope Issues: Operational Safety, Aging
Management, Cost of Power, and Need for Power

A.2.14 Editorial Comments
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A.2.1 General Comments In Opposition to Nuclear Power

Comment: The overall inherent dangers of radiation far outweigh the benefits of nuclear |
power. (OC1 3-16) l

Response: The comment is noted. The comment is opposed to nuclearpowerand is general I
in nature. The commentprovides no additional information. There were no changes made in
the supplement because of this comment.

A.2.2 General Comments In Opposition to the License Renewal Process

Comment: Exelon and its subsidiary Commonwealth Edison should consider investments in
energy efficiency to meet Illinois' power needs. But even if they prefer not to do so, that does not
obviate the NRC's legal obligation under NEPA to do so. The point made In the Draft Supplement
is legally flawed - an otherwise reasonable alternative cannot be rejected under NEPA simply |
because an applicant may not want to or cannot carry it out. Cf. 42 C.F.R. [sic] 1502.14(c)
(agency cannot reject an alternative simply because it is outside the agency's jurisdiction); I
Muckleshoot Indian Trbe v. US. Forest Sern., 177 F.3d 800, 814 (9e Cir. 1999) (same). l
Instead, the NRC has the legal authority to tell Exelon that there is a better, cheaper, and
environmentally preferable alternative to license renewal. The fact that energy efficiency efforts
are more likely to materialize as a result of State or Federal government initiatives (such as an
energy efficiency investment fund or an energy-efficient building code) in no way provides a
basis for rejecting the economically, technologically, and environmentally feasible alternative of
energy efficiency. (QC10-9) I

Response: The comment is noted. The Supplemental EISpresents the staff's analysis of the
environmental impacts associated with the proposed license renewal and with reasonable
alternatives. Staff agrees with the commenter's statements that increases in efficiency are
technically possible and could result in energy savings that could replace Quad Cities
generation. Staff also agrees with the commenter's inference that the overall impacts
associated with implementing energy conservation would likely be SMALL. However, as
discussed in 8.2.5.11, Exelon would not pursue large-scale conservation programs unless
these were mandated or an incentive were provided by a government agency because of their
high relative cost. Therefore, staff disagrees with the commenter's statement that a large-scale I
increase in energy efficiency is an economically feasible alternative to license renewal because
the possibility of Congressional or State passage of incentives for conservation measures is
speculative. Without these incentives, the costs of conservation programs are so high relative
to other generation options that it is not reasonable to assume conservation programs would be
implemented

The comment provides no additional information. There were no changes made in the
supplement because of this comment. I
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A.2.3 General Comments In Opposition to License Renewal at Quad Cities

Comment: Under the circumstances, it would be prudent to retire the Quad Cities Nuclear
Power Station in 2012 and seek out safer more financial viable solutions for the community.
(0C02-9)

Comment: I am writing to express my dismay and horror at the thought of any extension to the
use of the Cordova Nuclear power plantl I am a citizen with a family living in the shadows of
this plant. Personally, I which all nuclear plants had never been builtl They are a constant
threat to our environment, and in fact to our lives. (0C05-1)

Comment: Please do not endanger me and my family, and our environment by allowing the
Cordova plant to continue operating beyond it's original useful life-spanill This is truly a matter
of life and death, do not let it be a matter of money in some corporate pocketsl (QC05-9)

Comment: Don't keep this plant open for another twenty years. I speak for my whole family,
and all my neighbors. They, like my husband and me are older and handicapped. We can't get
to the meetings, etc., so I've chosen this method of contacting you with our plea to get rid of the
nuclear generator plant in our midst. (QC06-3)

Comment: The plant at Cordova is one of twenty-one nuclear power plants along the
Mississippi River watershed, and one of the oldest Boiling Water Reactors in the nation. The
inherrent [sic] design flaws of this model pose a seroius [sic] threat to not only members of the
Quad Cites, but all those down stream from us. (QC12-1)

Comment: We cannot afford to put the Quad Cities and our neighbors downstream at risk.
(QC12-2)

Comment: The Quad Cities Nuclear Power Station has outlived its purpose. We, the people,
demand responsible energy solutions. Options, which can increase efficiency, meet our needs,
create new jobs, and stimulate the local economy. (QC0 3-17)

Comment: A license renewal for the QCNPS offers little more than higher utility bills, further
environmental degradation and greater potential for a nuclear disaster. (QC1 3-18)

Comment: In regard to the relicensing of the Quad City Nuclear Power Station, please retire
this plant as it served it time, give us the opportunity to develop alternative energy sources,
which will not pollute air and waterways. (OC14-1)

Comment: The Quad Cities nuclear power station has outlived its purpose. Increasing energy
efficiency would actually provide us with more power than the QCNPS currently generates. The
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people of the Quad Cities deserve responsible energy solutions which can increase efficiency,
meet our needs, create new jobs and stimulate the local economy. Ucense renewal for the
QCNPS offers little more than higher utility bills, further environmental degradation and greater
potential for a nuclear disaster. (QC1 5-1)

Response: The comments are noted. The comments oppose license renewal at Quad Cities
Nuclear Power Station, Units 1 and 2, and are general in nature. The comments provide no
additional information. There were no changes made in the supplement because of these
comments.

A.2.4 Comments Concerning Category I Air Quality Issues

Comment: Although emissions from nuclear plants are significantly lower than emissions from
fossil fuels, carbon is emitted at every step of the nuclear fuel chain. (QC13-15) l

Response: The staff recognizes that atmospheric emissions occur during the uranium fuel
cycle, including carbon emissions. The 1996 GEIS on License Renewal includes Table S-3,
which lists both hydrocarbon and carbon monoxide emissions from the uranium fuel cycle. The I
GElS also states that in a comparison with a coal-fired power plant of the same size with an
abatement system, a 1300-MW(e) nuclear power plant reduces annual emissions to the air of |
about 8.5 million tons of CO2 even after taking into account the entire uranium fuel cycle. The
comment provides no additional information. There were no changes made in the supplement
because of this comment.

A.2.5 Comments Concerning Category 1 Terrestrial Resources

Comment: I have been concerned about it for a good number of years, particularly when I
flocks of birds were found dead near it. (0C04-1) l

Response: The NRC staff contacted the commenter to obtain additional information regarding {

the flocks of dead birds found dead near it [the Quad Cities Nuclear Power Plant]." The l
commenter was unable to state when the dead birds were observed, other than to say it was
many years ago along a road to the power plant. The NRC staff also contacted the local field
office of the U.S. Fish and Wildlife Service to obtain any available information which could be |

used to assess the significance of the comment The FWS had no information regarding dead
birds being found inthe vicinity of the powerplant. Based on the lack of available information I
which could be used to assess the significance of the observation noted in the comment, the
NRC staff plans no further action. The comment provides no additional information. There I
were no changes made in the supplement because of this comment.
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A.2.6 Comments Concerning Category 1 Human Health Issues

Comment: We understand that collective doses are related to the background radiation levels
resulting from the source term from activated corrosion products in the reactor and related
systems, and the number of outages at a plant each year. IEMA hopes that 800 and
1,700 person-rem/year level collective doses are not indicative of the doses to be expected
during the renewal term. Part of our concern is that the QC plants are in the bottom quartile of
nuclear plants in regard to source term. Therefore, we question the NRC conclusion that no
mitigative measures are needed in the renewal term. Many of those accumulating these
exposures are Illinois citizens.

Therefore, IEMA would like to see as a condition to PLEX application approval, a requirement
for the licensee to proactively monitor and control the source term over the renewal period.
Decontamination and preventive methods are available to keep source terms under control.
QCO(9-1)

Comment: The plant's UFSARs assume structurally sound steam dryers in their current
licensing basis. The QC steam dryers have not remained structurally-sound. In addition, the
root cause analyses and corrective actions done as a result of the first failure did not prevent
the second failure. (0C09-2)

Comment: Extended power upgrades are speculated to be the root cause of the dryer failures.
That may or may not turn out to be the case. Regardless, we assume those increased power
levels will extend into the renewal period. We noted from inspection reports that during the
scoping inspections done at QC, the steam dryers were not considered reactor internal
components for PLEX purposes, although the FSAR does list them as a reactor internal
component. Additionally, they were excluded from age related degradation management
programs prior to and during the renewal period. The reason given was because they were
non-safety related, and failure is an operational concern, but not a safety concern. We are not
so sure. (C09-3)

Comment: The conclusions of operability evaluations concerning the steam dryer failures
made some assumptions. Among them was that any dryer parts that broke off would stay in
the area of the separator/dryer, or be carried down the main steam line, where they would not
affect any safety-related functions. It was determined as a result of the second dryer failure,
some dryer material did not remain in the dryer area, but did travel through a recirculation loop
and into the reactor vessel as a loose part. We anticipate that further engineering safety
evaluations will conclude that the loose part(s) will cause no harm in the vessel. Regardless,
thus far, steam dryer structural integrity is a present issue and contains large uncertainties over
a twenty-year renewal term. Therefore, IEMA recommends that the status of the steam dryers
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at Quad Cities be re-evaluated as to their non-safety related status under PLEX, and be
considered a reactor component subject to an aging management program. (0C09-4)

Comment: In conclusion, our observations are that recent steam dryer problems at 0C have
caused forced outages. Only time will tell if the root cause of the dryer failures is a result of an
extended power upgrade program. Regardless, the program will extend into the renewal term.
It is not clear what effect the upgraded power level program might have on future plant
component failures, but the increased number of outages needed to deal with them so far has
dramatically increased the collective occupational exposure at the station. This was not
anticipated in assumptions that went into the GEIS. Therefore, IEMA would like to see the
steam dryers re-classified as a reactor component subject to an age-related degradation
program under PLEX, and the licensee be required to commit to a proactive source term
management program through the renewal term. (0C09-5)

Response: The comments discuss the steam dryer cracking issue at Quad Cities and the
higher occupational exposures received repairing the steam dryers. Steam dryer cracking is an
issue of degradation of components that is addressed in the safety review of the license
renewal application and is outside the scope of the environmental review. However, the higher
occupational radiation exposures were reviewed against the evaluation in the GEIS. Based on
that evaluation, the staff concluded that the higher occupational radiation exposures do not
constitute new and significant information that challenges the GEIS conclusion that
occupational radiation exposure is a Category I issue.

The comments provide no additional information. There were no changes made in the
supplement because of these comments.

Comment: Under Section 4.1 Environmental Impacts of Operation, Cooling System, page 4-6:
The generic no-impact language referenced in this section about sediments states that
sediment contamination is not a problem at most plants, and no new or significant information
has been identified for the Quad Cities site. Accumulation of contaminants In sediments is a
cumulative impact. The absence of an impact over the past years of operation does not
demonstrate that accumulations will not reach a level of concern over an additional 20 years of
operation. Furthermore, copper discharge was an issue at one power plant and was
satisfactorily mitigated, according the GEIS. We recommend the final SEIS for the Quad Cities
site describe the potential for accumulation of contaminants in sediments in light of 20
additional operating years and consider whether mitigation may be advisable. (QC1 6-3)

Response: The accumulation of both radioactive and nonradioactive contaminants from plant
operation in receiving water sediments was evaluated in the GEIS on License Renewal.
Section 2.2.7 of this SEIS briefly describes the radiological environmental monitoring program
(REMP) conducted by the licensee at the Quad Cities site since 1968. The program requires
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sampling and analysis for surface waters, the aquatic environment (fish, invertebrates and
shoreline sediment), the atmospheric environment (airborne radioiodine, gross beta and
gamma), the terrestrial environment (vegetation), milk, and direct radiation. The sediment
sampling program includes eight locations downstream of the Quad Cities site. The sampling
results are summarized in an 'Annual Radiological Environmental Operating Report." The
results from sampling found in this report for 2002 were below detectable levels. These results
were found to be consistent with those from previous years. Therefore, the staff believes that
radiological contamination of river sediments will not be a problem during the renewal period.

The Commission found in the GEIS that the accumulation of nonradioactive heavy metal
contaminants in receiving water sediments has been a problem at a few nuclear power plants in
the past, but the problem has been satisfactorily mitigated by replacing copper alloy condenser
tubes with those of a more environmentally benign metal. Copper contamination of Mississippi
River sediments is not an issue at Quad Cities because the facility's condenser tubes are, and
have always been, stainless steel.

Pdor to the periodic renewal of the facility's NPDES permit, the licensee samples Mississippi
River sediments for heavy metals in the vicinity of the plant. The results of those studies are
forwarded with the application for renewal of the NPDES permit to the permitting agency. The
results of those studies have not revealed the accumulation of heavy metals in receiving water
sediments attributable to plant operation. Furthermore, there is no reason to believe that future
plant operations would result in the accumulation of nonradioactive heavy metal contaminants
in river sediments.

The comment provides no additional information. There were no changes made in the
supplement because of this comment.

A2.7 Comments Concerning Socioeconomic Issues

Comment And one of the problems we're having with Exelon is, and it's the major company,
that's refusing to pay any property taxes in the Quad City area and that comes to about four
million dollars a year. And they protested their taxes last year. They also did it again this year.
And if we were to lose that that's $8 million that comes out of the coffers out of the county and
somebody has to make that up. (QC01-1)

Comment if they don't pay that and we look at endangered species, you're going to see some
very big children that are going to be endangered in that area school system. They pay about
$2 million in that school system. And I believe it's very important that they pay their fair share of
taxes. And I'm just sure that the farmer's not going to be able to pay that kind of money for
their children. (QC01-2)
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Comment: Furthermore, it is unacceptable to expect ratepayers and Illinois residents, through
their taxes, to continue to support a decrepit power plant that does not benefit its investors due
to the many Inevitable repairs which accompany the extension of an operating license.

As It stands, Exelon has submitted an appeal for a reduction of the stations taxable value,
which would have a devastating effect upon the local taxing districts, and deprive the county of
over $400,000. The college will lose over a quarter million, resulting in substantial layoffs and
the corresponding reduction of social services. The school district will loose more than
$2 million - nearly 29 percent of its entire budgeted revenues. (QC1 3-10)

Response: Public services, such as education, public safety, andsocial services that are
supported by tax revenues from nuclear power plants, were evaluated in the GEIS and
determined to be Category 1 issues. Declines in tax revenues associated with changes in the
assessed value of the Quad Cities Nuclear Power Station are not linked to license renewal and
may occur at any time during the life of the facility. Therefore, changes in the assessed value
of Quad Cities Units 1 and 2 are outside the scope of the SEIS. However, staff notes that even
though tax revenues may be reduced during the license renewal period when compared to
historic levels, some level of tax revenue would still be generated by the Quad Cities plant.
This is considered a beneficial impact of license renewal. The comments provide no additional
information. There were no changes made in the supplement because of these comments.

A.2.8 Comments Concerning Category I Uranium Fuel Cycle and Waste
Management

Comment: The waste aspect alone caused by nuclear plants is enough reason for me to
object vehemently to them. (QC05-2)

Comment: Because there Is no known way to dispose of radioactive waste - the byproduct of
nuclear facilities, and the Yucca Mountain Repository is not a suitable choice due to flawed
science and the potential exposure of millions of people who live, work and play within mere
miles of the proposed transport route, it would be prudent to reduce the amount of waste
BEING GENERATED until a viable solution is discovered. (0C13-8)

Comment: Although the license applicant's environmental report (ER) to the NRC need not
discuss aspects of storage of spent fuel, as noted on page 1-5, citing 10 CFR 51.23 (b), we
suggest the NRC's final supplemental environmental impact statement (SEIS) discuss impacts
from dry storage casks, because it would be a change In operation for the new license period.
The draft SEIS states that Exelon plans to build an independent spent fuel storage installation
for storing spent fuel in dry storage casks for use in 2005 (section 2.1.4, page 2-9). The
change in storage option is not addressed elsewhere in the document. We suggest the NRC's
final SEIS address spent fuel storage in dry storage casks, at least as far as it may be
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addressed in the License Renewal Generic EIS, and include discussion about potential
environmental impacts. In particular, the final SEIS should describe any differences in
environmental impacts associate with this change to storage. (QC16-1)

Comment: Section 6.1, The Uranium Fuel Cycle, page 6-6. Under the bullet point for Off-site
radiological impacts (spent fuel and high level waste disposal) no consideration appears to be
given to the potential long term storage of the spent fuel and high level waste materials on site
until such time as a permanent facility is finally licensed and begins to accept these materials
for disposal. A reference to other sections or documents where this evaluation may have been
included should be provided here; otherwise the issue needs to be considered and evaluated.
(QC1 6-5)

Response: The Waste Confidence Rule, found in 10 CFR Part 51.23, states that '?he
Commission has made a generic determination that, if necessary, spent fuel generated in any
reactor can be stored safely and without signfficant environmental impacts for at least 30 years
beyond the licensed life for operation (which may include the term of a revised or renewed
license) of that reactor at its spent fuel storage basin or at either onsite or offsite independent
spent fuel storage installations. Further, the Commission believes there is reasonable
assurance that at least one mined geologic repository will be available within the first quarter of
the twenty-first century, and sufficient repository capacity will be available within 30 years
beyond the licensed lIfe for operation of any reactor to dispose of the commercial high-level
waste and spent fuel originating in such reactor and generated up to that time. " Onsite spent
fuel storage facilities, and the associated storage casks, are licensed by the NRC and must
meet standards set forth in 10 CFR Part 72. The comments provide no additional information.
There were no changes made in the supplement because of these comments.

Comment: Section 6.1, The Uranium Fuel Cycle, page 6-8. Under the bullet point for On-Site
Spent Fuel. A more thorough evaluation for the volume of spent fuel expected to be generated
during the addition licensed time needs to be provided along with more specific information as
to site specific circumstances that may impair or improve the risk values for potential exposures
to this spent fuel. (OC1 6-6)

Response: The impact associated with the volume of spent fuel expected to be generated
during the license renewal period was evaluated in the GEIS and determined to be a Category I
issue. The comment provides no additional information. There were no changes made in the
supplement because of this comment.

Comment: Section 6.1, The Uranium Fuel Cycle, page 6-8. The draft SEIS should be clearer
about environmental impacts of transporting spent fuel to a repository site. We realize it may
be premature to assess this fully on a power plant-specific basis; however, transportation to the
nuclear waste repository appears to be reasonably foreseeable. The SEIS refers to the License

I NUREG-1437, Supplement 16 A-26 June 2004



Appendix A

Renewal GEIS (where transportation was discussed in a supplement: NUREG-14137, Vol 1,
Addendum 1, 1999). The GEIS supplement, in turn, refers to the Draft Environmental Impact
Statement (DEIS) for the Yucca Mountain Repository, which had not been finished at the time.
These generic documents appear to assess impacts only within the State of Nevada. We
recommend the final SEIS include more specific information about transport from this site, or
else include a reference to route-specific information, as they may be covered in the Yucca
Mountain Repository DEIS. In addition, we suggest the final SEIS be clear about whether
transportation includes the process of removing spent fuel from casks and pools and loading it
into vehicles. We suggest these processes be part of the transportation section, I not handled
elsewhere, and we suggest the final SEIS discuss their impacts. (OCI 6-7)

Response: The radiological and nonradiological environmental impacts from the transportation
of fuel and waste attributable to license renewal of a power reactor were evaluated in Section |
6.3 of the GEIS and the Addendum and are considered Category 1 issues. The Addendum to
the GEIS specifically addressed whether the environmental impacts of the transportation of
spent nuclear fuel are consistent with the values of 10 CFR Part 51.52, Table S-4,
"Environmental Impact of Transportation of Fuel and Waste to and from One
Ught-Water-Cooled Nuclear Power Reactor," as applicable to license renewal, given that it is
likely that spent fuel will be shipped to a single destination, such as the proposed repository at
Yucca Mountain in Nye County, Nevada. The values in Table S-4 were found to be bounding
when accounting for spent fuel shipments to a single destination. A discussion of route-specifc
information is not provided for two reasons: first, the Yucca Mountain facility is not licensed or
completed; and, second, there are physical security issues related to the transport of the spent
fuel that preclude a detaied discussion of routes. The NRC staff licenses the dry cask system |

to allow for the safe transport of the casks, regardless of the rute selected. The comment
provides no additional information. There were no changes made in the supplement because
of this comment.

A.2.9 Comments Concerning Category 1 Postulated Accident Issues

Comment: The Quad Cities units are members of an aging fleet of Boiling Water Reactors
(BWR), engineered long before terrorism was even a consideration. In addition to the physical I
and chemical processes, which accelerate aging degradation of the systems, structures and
components - such as corrosion, embrittlement, fabrication defects, vibration, water hammer I
and wear - there is also the concern of structural vulnerability. None of the 103 nuclear power I
plants operating in the United States were designed to withstand suicide attacks from the air,
such as we tragically experienced on September 11,2001. (QOC13-12) I

Comment: Currently, nuclear waste, or spent fuel, is kept in high-density pools six to ten
stories up in the reactor's secondary containment building. The pools share a common wall
with an exterior wall of the building, and do not appear to have any structural reinforcement to
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prevent the likelihood of penetration by deliberate attack. Attack on a reactor could lead to
rapid onset core melt with an open containment, accompanied by a raging fire. Due to high
radiation fields across the site access to the site by personnel would be precluded. (OCI 3-13)

Comment: Lastly, the continued operation of any General Electric Mark 1 boiling water reactor
relies upon a nuclear waste storage and cooling pond that is elevated six to ten stories up in the
reactor's secondary containment building and does not appear to have any significant structure
to reduce the likelihood of penetration by deliberate attack. (QC02-4)

Comment: The identified structural vulnerability of Mark 1 radiated fuel storage and cooling
pond constitutes an unreviewed safety issue. (0C02-5)

Comment Defense of nuclear facilities should be seen as a key component to Homeland
Security. As such, spent fuel pools should be reequipped with low density racks and all other
spent fuel should be hardened and dispersed throughout the site to make it a less attractive
target. (QC02-6)

Comment: We are fighting terrorists without, but living with the potential for terror within.
(QC04-2)

Comment: In addition, we now face the added threat of terrorists using a nuclear plant for their
evil purposesl (0C05-3)

Comment: Also, this plant and most others were designed and built long before 9/1 1; and
therefore they have inherent risks to terrorist attacks, which we never planned for. (QC05-8)

Comment: PS- The following text is a copy of my summation from the afternoon session at the
Mark in December, which I had told members of the NRC I would get to them. I was told that
these were more 'security issues," yet the security of the plant and its aging components has
direct bearing on the surrounding environment, and its neighbors downstream. Please
encourage your counterparts to take these issues seriously in that they affect us in the Quad
Cities, and the Mississippi River watershed immediately. Thanks. (0C12-5)

Comment: Since containment buildings were not designed to withstand attacks by aircraft,
there is an inherent possibility that a terrorist attack on a spent fuel pool could contaminate the
surrounding environment and do irreversible harm to the Mississippi River watershed.
(QC13-7)

Response: In a recent decision in another license renewal proceeding, the Commission
discussed the terrorism and sabotage issues raised in the comments. See Duke Energy Corp.
(McGuire Nuclear Station, Units 1 & 2, and Catawba Nuclear Station, Units 1 & 2), CLI-02-26,
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56 NRC 358,365, slip op. At 6-7 (Dec. 18, 2002). In that decision, the Commission found that
NEPA imposes no legal duty on the NRC to consider intentional malevolent acts on a case-by-
case basis in conjunction with commercial power reactor license renewal applications. The
Commission concluded that the "environmentareffect caused by third-party miscreants Is
simply too far removed from the natural or expected consequences of agency action to require
a study under NEPA.

The Commission has also indicated that terrorism differs from matters ordinarily considered in
an environmental impact statement (EIS). An EIS may discuss, for example, such matters as
likely effects on local water, air quality, vegetation, wildlife, culture, and socioeconomic
concerns. These effects are reasonably certain; an EIS can quantify them to a fair degree of
precision. Terrorism, by contrast, comes in innumerable forms and at unexpected times and
places. It is decidedly not predictable, and it is not a natural or inevitable byproduct of renewing
the license. For these reasons, the Commission has stated that an EIS is not an appropriate
format in which to address the challenges of terrorism.

Nevertheless, the Commission did indicate that its decision not to use NEPA as a vehicle for a
terrorism review does not mean that it is ignoring the issue. Rather the Commission continues
to closely examine the current security and protective framework and orders Interim |
improvements at licensed nuclear facilities, including reactors, if needed.

The comments provide no additional information. There were no changes made in the
supplement because of these comments.

Comment: Section 5.2.2, Estimate of Risk Page 5-5 states "The baseline core damage I
frequency (CDF) for Quad Cities is approximately 2.2 x 1 04 per year, base on internally- l
initiated events. Exelon did not include the contribution to CDF from external events in these
estimates even though the risk from external events is significantly higher for Quad Cities than
risk from internal events."

We recommend evaluating and presenting risk estimates from both internal and external I
events. In addition, given the draft SEIS statements referenced above, effects of external
events should be included in the risk decision considerations, as necessary, to get an accurate
portrayal of the risk of the licensing renewal. If the final SEIS does not incorporate external I
events into risk calculations or risk decisions, it should provide a rationale for using internally- |

initiated events only. (QC16-4) l

Response: Although Exelon did not include the contribution to Core Damage Frequency from
external events, the NRC staff evaluated these risks and factored the contribution from external
events into the decision regarding severe accident mitigation alternatives (SAMAs). A detailed
discussion of the risks from fire, seismic, and other external events is provided in Section G.2.2
of the SEIS. As described in Section 5.2.5 and G.6.2, the NRC staff increased the risk
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reduction estimates for candidates SAMAs by a factor of 10 to specifically account for their
additional benefits in external events. The contribution to risk from external events dominates
the total risk reduction estimates for each SAMA, and was an important factor in the cost-
benefit evaluation for each SAMA. The impact of external events on the risk reduction
estimates, and the dispositioning of each candidate SAMA is described in Sections G.6.2 and
G. 7 of the SEIS. The comment provides no additional information. There were no changes
made in the supplement because of this comment.

Comment: Both Exelon and NRC agree that significant conservationism exist in the current
fire PRA. These conservationisms overstate the actual risk from fire at Quad Cities (QC DEIS,
page G-24). The NRC staff reviewers, however, disagreed with a risk multiplier of 5 used by
Exelon to account for uncertainties in external events analysis, mostly for fire. The NRC
suggested a value of 10. It should be pointed out that the existing 1999 fire PRA study was
performed not to provide detailed estimates for fire risk to be used in routine plant analysis, but
was limited to the IPEEE purpose of discovery major fire vulnerabilities. Furthermore, the NRC
has provided no basis for the determination of their suggest value of 10. If additional
consideration by Exelon were performed, it would included a more realistic review of fire
impacts. This more realistic review is expected to verify that the factor of 5 used by Exelon is
accurate. (0C08-30)

Response: The contribution to risk from fire events is discussed in detail in Section G.6.2. As
noted therein, the staff believes that the information provided by Exelon was not sufficient to
support a risk multiplier of five; and for reasons presented in the discussion, the staff used a
multiplier of 10 in its assessment. The staff acknowledged that a more realistic assessment
could result in a lower Fire CDF. However, the factor of 10 multiplier was considered
appropriate given the large risk contribution from external events relative to internal events, and
the lack of information from the licensee on which to base a more precise risk reduction
estimate for external events. The comment provides no additional infornation. There were no
changes made in the supplement because of this comment.

Comment: For SAMAs #1 and #2 regarding cooling for the Safe Shutdown Makeup Pump
(SSMP) room and alternate drywell spray, the NRC has already concluded only marginal risk-
cost benefit exists (QC DEIS, page G-25). (QC08-31)

Response: As noted in Section G.6.2, these SAMAs have a negative net value, however, they
could be cost-beneficial given a more detailed assessment of their benefits in external events,
or when uncertainties are taken into account. Given their potential risk reduction and relatively
modest implementation cost, the staff concluded that further evaluation of these SAMAs by
Exelon is warranted. The comment provides no additional information. There were no changes
made in the supplement because of this comment.
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Comment: For SAMAs #6 & #8, local electrical breaker operation would require human actions
to close breakers onto energized, high voltage buses. Such actions create an industrial safety
concern for the personnel performing such actions. Testing the capability to perform such
actions would imposed actual hazards on personnel during the testing, while the likelihood of
ever having to perform the actions during an accident are quite remote (loss of all 125 V DC
power Is calculated to occur roughly once per 1 million years as documented in the Quad Cities
2002 PRA). (QC08-32)

Response: The staff agrees that routine testing of the capability to perform local breaker
operation on an energized bus is not warranted due to the potential personnel hazard, and that
the associated human actions can instead be simulated. The staff believes that given
appropriate procedures and training and the skill-of-the-craft, the risk associated with these
actions would be comparable to that for other industrial high-voltage work. Considering the
cost-beneficial nature of this improvement, it is the staffs position that written guidance detailing
the actions and the precautions associated with local breaker closure onto an energized bus is
far more effective and safe if developed and trained in advance. The staffs conclusion is
unchanged and further evaluation of these SAMAs by Exelon is warranted. The comment
provides no additional information. There were no changes made in the supplement because |

of this comment I

Comment: For SAMAs #10 and #14, the changes suggested in the QC DEIS would require
deviations for NRC-approved emergency procedure guidelines. Each would be Impacted by the
change suggested by the Staff as well as causing a significant deviation from the approved I
Boiling Water Owners Group (BWROG) strategy. (QC08-33) l

Response: Although the procedure enhancements associated with these SAMAs may
constitute deviations from the generic Emergency Procedure and Severe Accident Guidelines, I
such deviations may be preferable to strict adherence to the generic guidelines and could be
justified on the basis of the overall reduction in risk. The fact that a procedure enhancement
may represent a deviation from the generic guidance is not a sufficient basis for dismissing the
enhancement from further consideration. The staffs conclusion is unchanged and that further
evaluation of these SAMAs by Exelon is warranted. The comment provides no additional I
information. There were no changes made in the supplement because of this comment.

A.2.10 Comments Concerning Threatened and Endangered Species Issues

Comment: The Generic EIS and Draft Supplement 16 adequately address the concerns of the
Department regarding fish and wildlife resources, as well as species protected by the
Endangered Species Act. We concur with the preliminary conclusions of the U.S. Nuclear |
Regulatory Commission staff with respect to the Impacts of continued operations on these
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resources and species. We have no comment on the adequacy of other resource discussions
presented in the document. (QC07-1)

Response: The comment is noted. The commenter concurs with the staffs determination that
the proposed action will not adversely impact threatened or endangered species. The comment
provides no additional information. There were no changes made in the supplement because
of this comment.

A.2.11 Comments Concerning Decommissioning Issues

Comment About 15 years ago I asked a speaker for the plant what the plan was for when it
was closed down. He said he didn't know, was not an engineer, but supposed that it could be
cemented over. I didn't find this particularly reassuring because of the condition of many of our
roads.

Is there a new technology for permanently sealing it off? (QC04-3)

Response: The NRC regulations require the decommissioning of al nuclear power facilities.
The environmental effects associated with the activities required to decommission a nuclear
power plant were evaluated in the GEIS and found to be Category 1 issues. Additionally, the
NRC staff published in 2002 the GEIS on Decommissioning of Nuclear Facilities, Supplement 1
Regarding the Decommissioning of Nuclear Power Reactors (NUREG-0586). The supplement
evaluates the impact of various decommissioning alternatives for power reactors, including the
entombment alternative. Entombment is a decommissioning option in which radioactive
contaminants are encased in a structurally long-lived material, such as concrete. The
entombed structure is appropriately maintained, and surveillance is continued until the
radioactivity decays to a level permitting unrestricted release of the property. Although
entombment is considered in the supplement, all commercial nuclear plants that have begun or
completed decommissioning have opted to either immediately begin dismantlement or place the
plant in long-term storage with eventual dismantlement and decontamination planned. No
licensee has proposed entombment as a decommissioning option to date. The comment
provides no additional information. There were no changes made in the supplement because
of this comment.

Comment: Section 7.1, Decommissioning, page 7-2, 7-3: Under bullet point Radiation Doses.
As the GEIS is based on a forty-year licensing period, an extension of another twenty years
would have an site-specific impact with respect to radiation doses that needs to be quantified
and reported. This information should be included specifically in the final SEIS as part of the
risk that would be associated with the license extension. (QC16-8)
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Response: The radiation dose reported on pages 7-2 and 7-3 of the draft SEIS is the
additional dose that would be incurred by the public and the workers during the
decommissioning of the facility as a result of operating the plant for an additional 20 years. The
NRC staff concluded in the GEIS that the incremental radiation exposures during
decommissioning due to license renewal was small and could be treated generically.
Therefore, no site specific analysis is needed. The comment provides no additional
information. There were no changes made in the supplement because of this comment.

A.2.12 Comments Concerning Alternatives to Ucense Renewal

General

Comment: Renewable energy is where all of our resources and development should be
placed. (QC05-4)

Comment: Please find other more suitable fuel altematives. (0C06-2)

Comment: Second, the NRC has not complied with its legal duty to objectively evaluate energy
efficiency, renewable energy resources, and other clean energy resources as viable alternatives
to the renewal of the Quad Cities operating license. (QC10-2)

Comment: The Draft Supplement does not adequately address the opportunities for meeting
baseload power needs through efficient on-site natural gas-fired generation, such as Combined
Heat and Power ("CHP"), district energy systems, and fuel cells. Such natural gas distributed
generation emits substantially less air pollution than coal-fired power plants, and does not pose
the high-level waste and safety hazards Inherent to nuclear power, and therefore could serve as
a cleaner and safer baseload supplement to energy efficiency and renewable energy
alternatives. Repowering the Midwest [p. 83] estimates that Illinois alone has the potential for
2,162 MW of efficient distributed gas-fired generation by 2010, and 5,000 MW by 2020.
(C1 0-20)

Comment: The Draft Supplement fails to "rigorously explore and objectively evaluate all
reasonable alternatives" to renewing the Quad Cities license, as required by NEPA. 40
C.F.R. [sic] 1502.14(a). In particular, the Draft Supplement erroneously rejects energy
efficiency and renewable energy resources as not feasible from an economic, technological,
and/or environmental standpoint. The analysis of these alternatives in the Draft Supplement is
unsupported or it relies on flawed and outdated information. As explained below, energy
efficiency, renewable energy sources, and clean distributed generation, in combination with
"clean coal" resources, present a lower-cost, safer, and environmentally preferable approach to
meeting energy needs than renewing the license for the aging Quad Cities nuclear power plant.
(0C1 0-4)
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Comment: Iowa and Illinois have a monumentous [sic] opportunity to set an example for the
rest of the country and help our great nation claim its energy independence. Investing in
renewable energy today could create thousands of new jobs and stimulate the local economy.
Efficiency is a viable alternative that could actually eliminiate [sic] the need for over 127 power
plants by 2010. And it does not take mass amounts of money, create toxic waste, or pollute the
environment for thousands of years. (0C12-3)

Comment: Also of concern to me is the draft supplements blatant misrepresentation of
alternative technologies. The investigators obviously made little effort to seriously work out the
details of alleged [sic] technologies which they illegedly [sic] deemed unfeasible, too costly or
needing too much space. Solar and geothermal alternatives are generally incorporated into
existing structures, and wind turbines can share the field with crops, with farmers harvesting up
to within 1 foot of the turbine tower. As a board member of the Iowa Renewable Energy
Association, I know whereof I speak. I believe you have heard the same from Bennett Brown
as well. So please, before you discount the benefits of renewable alternatives AND efficiency,
I implore you to undergo an independent study of viable alternatives for the Quad Cities.
(QC12-4)

Comment There are numerous alternatives to nuclear power which are renewable; do not
pollute like coal or diesel, and do not produce thousands of tons of radioactive waste which we
have no feasible means to dispose of. These clean, abundant technologies have a real
potential to create new job markets, boost the economy and improve the environment.
(QC13-9)

Comment: We urge you to deny Exelon's request for an extension of their operating license
for Quad Cities Units 1 and 2, and give us the opportunity to develop alternative energy sources
that are renewable, do not pollute like coal or diesel, and do not generate dangerous toxic
waste which we have no feasible means to dispose of. (QC13-19)

Response: The SEIS for the Quad Cities Nuclear Power Station presents the staff's analsis
of the environmental impacts of the proposed action, i.e., renewal of the operating licenses for
Quad Cities, and of reasonable alternatives. These impacts are presented in discrete resource
areas so that environmental impacts can be compared between the proposed action and
reasonable altematives. The Supplemental EIS is not an evaluation of the best mix of energy
generation sources for the Illinois area or a determination regarding which mix would result in
the least overall environmental impacts. The decisions regarding which generation sources to
deploy are made by the licensee and State energy planning agencies, not the NRC.

The viabilities of the various alternatives to renewal of the operating licenses for Quad Cities
are pertinent to the discussion of alternatives to the extent that an alternative is considered
reasonable. However, staff recognizes that although some alternative energy sources, when

NUREG-1 437, Supplement 16 A-34 June 2004



Appendix A

considered by themselves, may not be viable replacements for Quad Cities, these alternatives
could be part of a combination of generation sources that could replace Quad Cities. The many
possible combinations could include combined-cycle gas-fired plants, clean-coal plants,
renewable energy sources such as wind and solar power, and energy conservation. A likely
combination of alternatives that includes 300 MW(e) of energy conservation was chosen for
discussion in Section 8.6 of the SEIS. Text has been modified.

Wind Power

Comment: And I find a section on considering wind energy as a replacement for the Quad
Cities plants incomplete and in some cases misleading. (QC03-1 1)

Comment: What's misleading is to use Illinois numbers. This plant, after all, is on the border
of Iowa and Illinois. Illinois has a pathetic wind resource. I don't mean that to any detriment of
Illinois but it's not a windy state despite Chicago's moniker.

Iowa is a windy state. In fact, Iowa has enough Class 4 and better sites to replace the Quad
Cities, both of the Quad Cities plants 20 times over. Furthermore, north of Iowa, in the
Dakotas, we could easily power the entire Midwest on turbines. The only issue would be how
do you get the power to the population centers? The areas that are easily developed in the
Dakotas are not on transmission lines so part of the cost of developing those turbines would
have to include transmission.

So the first point here that sufficient power is marginal I think Is incorrect. There is more than
enough wind power in the vicinity to replace the Quad Cities. (QC03-12)

Comment: And finally the fourth point that SEIS brings up is that wind, I forget the wording,
that wind can only provide Intermittent power. That the Quad Cities plants provide a base load
power that simply cannot be replaced by wind. This statement is inconsistent with a variety of
conclusions that utilities both within the United States and internationally have reached.
(QCO3-15)

Comment: The Draft Supplement erroneously rejects wind power, which is a viable altemative.
First, the Draft Supplement improperly limits its analysis to wind resources in Illinois. As
documented in Repowering the Midwest, six of the 10 states with the highest wind power
potential in the U.S. are in the Midwest. With some improvements to the transmission grid,
wind farms in neighboring states such as Iowa could be a viable source of energy for Illinois.
Just as the Quad Cities nuclear power plant supplies 25% of its energy to Iowa, wind farms in
Iowa can supply energy to Illinois. (QC1 0-10)
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Comment: As an overall comment, MidAmenca would note that it is not opposed to wind-
generated power as evidenced by our past and present participation in wind generation
projects. However, MidAmerica sees wind-powered generation as a complement to, and not a
viable substitute for, base load nuclear generation already in existence. (QC 1i-1)

Response: The discussion of the viability of wind power in Chapter 8 of this SEIS is presented
to support the staff's conclusion that wind power alone is not a reasonable replacement for the
baseload capacity provided by the Quad Cities plant. However, the staff acknowledges that
wind resources are available and are being developed in other areas of the Midwest. As noted
in comment QC I1-1, current plans for development of wind farms clearly indicate that wind
power can be an import complement to other generation sources. As such, staff agrees it is
reasonable to include wind power in a combination of alternatives that could replace Quad
Cities generation. Of the many possible combinations of alternatives, staff chose an alternative
that includes 300 MW(e) of energy conservation for discussion in Section 8.6. Text has been
modified to note reasonable combinations could include wind energy, and to briefly discuss
impacts associated with construction and operation of a large-scale wind farm.

Comment: But the primary comment in the SEIS statement was that it would represent a
doubling of U.S. wind capacity if we were to replace the Quad Cities plants with wind. That's
true but it's, again, its a irrelevant statistic. (QC03-18)

Response: The discussion of the viability of wind power in Chapter 8 of this SEIS is presented
to support the staffs conclusion that wind power alone is not a reasonable replacement for the
baseload capacity provided by the Quad Cities plant. As noted in the previous response, staff
agrees that it is reasonable to include wind power in a combination of alternatives that could
replace Quad Cities. Text has been modified.

Comment: But wind turbines will take up land. A two megawatt turbine takes up about a
quarter of an acre of land that you can farm right up to the turbine. If you were to replace the
Quad

Cities plants, they would take about a square mile. It's not a significant consumption of land
and it is an environmentally responsible consumption of land. It is a good neighbor to the
farmers. In fact, farmers are clamoring to have wind turbines on their farms. I don't see a line
of farmers here clamoring to have caskets on their farms. So, I think that the NRC needs to
develop that section quite a bit more. (QC03-14)

Comment Second, technological advancements are increasing the amount of power created
by wind turbines. The largest commercially available wind turbine is 1.65MW (not 1.5MW as
stated in the Draft Supplement), and will likely increase to 2.1 MW in 2005, and may increase to
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3MW to 5MW in the near future [Ari Reeves, Wind Energy For Electric Power: A REPP Issue
Brief (Nov. 2003) at 22]. (QC10-1 1)

Comment: The Draft Supplement also overestimates the impact that an expansion of wind |
power would have. Nearly 95% of the land devoted to a wind power site remains available for
other uses such as agriculture. (QC1O-14) l

Comment: The SEIS noted that a capacity of 4,200 megawatts would be necessary to replace
the capacity of QCNPS. In fact, the necessary capacity would probably be even greater. I
MidAmerica's experience has shown that MAPP, the NERC reliability council with which
MidAmerica's wind generation is accredited, actually credits wind capacity at approximately I
17% of rated nameplate. This means that to replace the generating capacity of the QCNPS
some 10,729 megawatts of wind generation would actually have to be installed. (0C11-2) l

Comment: Mr. Brown also comments [see Transcript, pp. 124-125] on the NRC document l
noting the land use for a wind facility would be significant. Mr. Brown states that a two |

megawatt turbine required only a quarter of an acre of actual land use and that farmers are still
able to utilize much of their land. This in fact is fairly consistent with what MidAmerica has seen
with its wind project development. What Mr. Brown fails to account for is the necessary spacing
for capture of the wind resource. Wind turbines must be sufficiently spaced apart to maximize
capture of the available wind energy. If the turbines are too close together one turbine can
impact the efficiency of another turbine. Based on MidAmerica's experience the appropriate
spacing of wind turbines equates to approximately 72 acres per megawatt. This would mean
the project footprint for 10,729 megawatts would entail over 772,000 acres. This is a more
significant number than that cited by Mr. Brown. (C0 1-8) l

Response: The SEIS describes the impacts of the proposed license renewal and of the
aftematives to discrete environmental resources such as land use or aesthetics. These impacts |
are comparable between the proposed action and alternatives. The SEIS does not attempt to
compare the overall impact of the proposed action to the overall impact of any reasonable
altemative.

Staff conclusions in Chapter 8 of this SEIS, regarding land use impacts are not dependent upon
any threshold value of acres per turbine. It is noted in the GEIS that after installation, turbines
occupy only 10 percent of the land committed to wind generation; and most of the remaining I
land would be available foragriculture orothercompatible uses. Impacts are associated with
construction and operation. Construction impacts are due to land disturbances, air emissions, I
and noise during road and transmission line construction and during turbine installation.
Operational impacts result from minor waste generation, noise, erosion, and aesthetic impacts
of turbines, access roads, and transmission lines. Staff agrees with commenters that
operational impacts on land are smaller that those that would occur during construction. I
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However, impacts of construction in sensitive areas and other continuing impacts during
operation, such as the continuing aesthetic impact, could be large, depending on the location of
the resource. These impacts do not depend critically on the exact number of acres required for
the alternative. Text has been modified.

Comment: In addition, wind turbines have an availability factor of 98%, higher than most other
power sources [American Wind Energy Association, The Most Frequently Asked Questions
About Wind Energy (2002), p. 5]. (QC10-12)

Comment Mr. Brown also notes, at page 77 of the transcript, that 4,200 megawatts of wind
generation would be about 1,000 megawatts of consistent power production throughout the
year. In fact during MidAmerica's research for development of its Iowa Wind Power Project,
the Company discovered historical wind resource records showing that for approximately 10%
of the available operating time there would be insufficient wind to produce any wind generation
at all. Moreover, these historical records show that for approximately 37% of available
operating time the wind generating facilities would be generating at less than 25% of nameplate
capacity. Therefore, for nearly 50% of the available operating time, a wind facility in Iowa would
likely be operating at less than 25% of its rated capacity. (QC11-3)

Response: The staff agrees with the commenter (OC1O-12) that suggests wind power can
have a high availability factor in strong wind resource areas. However, the staff also agrees
with the other commenter (QC1 1-3) that suggests a wind facility would operate over half of the
time at a small fraction of its rated capacity. Therefore, the fluctuating generation from a wind
farm would be markedly different from the generation from the Quad Cities plant, and wind
power alone could not be described as a replacement of Quad Cities baseload capacity. This is
not to say that wind power is not an important generation source. Current plans by utilities for
the construction of new wind farms clearly indicate that wind farms are attractive additions to
the mix of generation capacity available to utilities. This is acknowledged in SEIS, Section
8.2.6, which states that many combinations of alternatives are possible to replace the
generation from Quad Cities. The impacts associated with construction of a new wind farm
would be similar to those presented in Table 8-8 of the SEIS for the assumed combination of
alternatives at an altemate site. The primary impacts would be from the construction of road
and transmission lines and the continuing aesthetic impact of wind turbines and transmission
lines. Other impacts, such as waste and air quality, would be smaller for a wind farm. Text has
been modified.

Comment: Studies have been commissioned by the independent system operators that
maintain the grid. And the conclusion is that the use of wind does not represent any change
necessary to the grid of the United States as long as penetration is up to 25 percent. We could
replace 25 percent of our electricity generation with wind and not have to change the grid at all.

NUREG-1437, Supplement 16 A-38 June 2004



Appendix A

If we were to go beyond 25 percent penetration, we would have to address the fact that I
wind gusts. (QC03-16) l

Comment: So, in conclusion, wind energy, I believe, is a very viable replacement for the Quad
Cities plants. In neighboring Iowa, it could be done very easily. In the Dakotas it would require |
some transmission. (QC03-17) l

Comment: Mr. Brown also discusses the short- and medium-term fluctuations in wind
generation, noting that a penetration of 25% is viable with no change to the transmission grid.
MidAmerica plans to install 310 MW of wind generation in the next three years, in Iowa. As of |

May 2003, this 310 MW represents approximately 7% of MidAmerica's nameplate generation.
Transmission system Impact studies note nineteen separate upgrades necessary to I
accommodate this generation. There would likely need to be significant changes and related
investments in the transmission grid to accommodate an additional 18% penetration. To say
that no changes would be required In the transmission grid and that Iowa could very easily I
accommodate a 25% penetration of wind energy is clearly not correct. (OCI1 -9)

Response: The commenters apparentlyare commenting on two differentaspects of the I
transmission system, or grid. Comment OC03-16 seems to address the overall transmission
system capacity and that sufficient capacity exists to accommodate an increase in system I
generation up to 25%. Comment QC1 1-9 notes that significant local upgrades are necessary to
connect a planned wind farm to the grid. For the purpose of this SEIS, it is sufficient to assume
that transmission facilities would be required to be modified to connect the wind farm to the |
grid. It is certainly unreasonable to assume the contrary, that developable wind resources are
conveniently located along transmission systems that have both facilities and sufficient -I
capacities to allow connection to the grid without improvements. The impacts associated with
the construction of these transmission facilities at altemate sites, as discussed in
Section 8.2.5.2 and Table 8-8, are consistent with this assumption. The comments provide no
additional information. There were no changes made in the supplement because of these I
comments. I

Comment: Most new wind facilities would also be located near existing transmission lines. |

Therefore, the land impacts of new wind power would not be significant. (QC1 0-15)

Response: This comment is presented without supporting information regarding the availability
of transmission lines in areas with developable wind potential. The staff believes that significant I
upgrades andnew transmission lines wouldbe required to develop new windpower. The I
comment provides no additional information. There were no changes made in the supplement
because of this comment.
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Comment: In addition, wind generation uses no coolant water, has no emissions and does not
degrade land. (QC10-16)

Response: Staff agrees that in general, impacts of waste products from wind farms is SMALL.
Minor erosion may occur due to use of access roads for turbines and transmission lines. No
text was modified.

Comment: There are very few avian collisions with modem wind turbines (National Wind
Coordinating Committee, Avian/Wind Turbine Interaction: A Short Summary of Research
Results and Remaining Questions (Dec. 2002)]. (C10-1 7)

Response: Impacts associated with bird collisions with wind turbines are discussed in
NUREG-1437, which describes bird collisions as hlikely, but the anticipated number was not
quantified. Text has been modified to indicate there is a potential for bird collisions with
turbines.

Solar Power

Comment: Most solar power units are located on rooftops of buildings, meaning that solar
power would not cause land disturbance. (OCI 0-18)

Comment: In addition, it is important to note that solar PV [photovoltaic] technology has
advanced to the point where PVs are a good source of power, especially in remote areas and to
help meet peak power demand. The average solar PV cell has a conversion rate of 12% to
17%, not the 10% assumed in the Draft Supplement. (QC10-19)

Response: The range of conversion efficiencies in comment QC1-19 is presented without
supporting information. Section 8.2.5.3 of the SEIS states that currently available photovoltaic
cell conversion efficiencies range from approximately 7 to 17 percent, which generally agrees
with the comment. A 10 percent efficiency was assumed as a reasonable efficiency for
estimating land use requirements. However, assuming 15 percent efficiency, approximately
80 million in, or 80 krn' (31 mi2) of photovoltaic cells, would be required to replace the
generation capacity of Quad Cities. As a distributed generation source, solar panels could be
placed on residential rooftops. Assuming an average home size of 139 in (1500 ft) with half of
the roof space available for solar panels, each home could support about 70 rm'of solar panels.
As such, over 1 million homes would have to be retrofitted with solar panels to replace Quad
Cities generation even with efficiency rates as high as 15 percent. However, staff agrees with
the commenters that distributed solar power is an attractive addition to generation sources
considered by energy planners. As noted in Section 8.2.5 of the SEIS, staff concluded that
although solar power alone was not sufficient to replace the generation from Quad Cities, solar
could be used in combination with other reasonable alternatives. The impacts associated with
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construction of new distributed solar panel arrays would generally be smaller than those
presented in Table 8-8 for an alternate site. The comments provide no additional information.
There were no changes made in the supplement because of these comments.

Nuclear Power

Comment: And as you consider alternatives to this aged plant, I think It's relevant to mention
that there is an alternative site already being assessed and considered by the NRC. (0C03-10)

Response: As noted in Section 8.2.3 of the SEIS, the NRC is currently reviewing applications
for Early Site Permits for new reactors. An Eardy Site Permit under 10 CFR Part 52, Subpart A,
is used to set aside a site(s) for one or more nuclear power facilities. Text has been modified.

Comment: Nuclear Power Generation Alternative, Section 8.2.3.1, Closed-Cycle Cooling
System, page 8-44: Both waste Impacts and human health impacts need to be specified rather
than referenced to provide a clearer understanding of the risk determination made in this
section of the document. (QC16-10)

Response: The comment is noted. The SEIS relies to a great degree on impact analyses
presented in NUREG- 1437. As a supplement, this SEIS does not need to repeat all analysis
and conclusions of the GEIS. Appropriate sections of the GEIS are referenced, when
necessary. A reiteration of the analysis of the waste and human health impacts related to
closed-cycle cooling are presented in 10 CFR Part 51, Appendix B, Table B. This table can be
found at <htto/wvww.nrc.aov/readina-m7/doc-collectionslcfr/oartO5lfnartO5l-areb.html>. The
comment provides no additional information. There were no changes made in the supplement
because of this comment.

Coal

Coal Fired Generation Alternative, Section 8.2.1.1, Closed-Cycle Cooling System, page 8-21,
Under the Human Health bullet point: Any dose estimate that would have the potential to fall
within the risk range of 10.6 to 1 0 or greater needs to be specifically evaluated for potential
regulatory requirements of risk Impacts to the public health. This should be estimated
conservatively using the data that Is currently available or that can be logically extrapolated
from currently available information. (QC1 6-9)

Response: The SEIS for the Quad Cities Nuclear Power Station presents the staff's analysis
of the environmental impacts of the proposed action, i.e., renewal of the operating license for
Quad Cities; and of reasonable alternatives. It is not the staff's intention to precisely define the
impacts of each alternative but rather to develop enough information to be able to compare on
a relative basis, the impact categories for each alternative. As stated in Section 8.2.1.1 of this

June 2004 A-41 NUREG-1437, Supplement 16 |



Appendix A

SEIS, the staff has determined that the radiological impacts associated with the operation of a
coal facility would be greater than those from a comparably sized nuclearplant. No risk
assessment for the coal facility is required to fulfill the staffs requirements under NEPA to
evaluate alternatives. The comment provides no additional information. There were no
changes made in the supplement because of this comment.

Conservation

Comment: How about rationing energy use instead? We are a very wasteful society.
Somehow its ok to kill and have our young people killed in order to keep energy available.
I don't find this acceptable. (QC04-5)

Comment: The Draft Supplement cites a 1992 study suggesting that energy efficiency
improvements cost 4 cents for every kilowatt-hour saved. The Draft Supplement then rejects
this cost estimate arguing that: (1) if energy efficiency were really that cost-effective it would
have already occurred, and (2) replacing the energy produced by Quad Cities would require
such a large-scale energy efficiency effort that the cost of energy efficiency would increase well
beyond 4 cents. The Draft Supplement, however, provides no support for these contentions
and does not even attempt to estimate the cost of using energy efficiency to replace the power
produced by Quad Cities. (QC1O-5)

Comment: In contrast to the unsupported analysis provided in the Draft Supplement, recent
studies demonstrate that energy efficiency is an even more viable and cost effective alternative.
For example, the 2001 Repowering the Midwest study [Environmental Law and Policy Center,
et al., Repowering the Midwest. The Clean Energy Development Plan for the Heartland
(2001)], which is one of the most comprehensive clean energy development analyses
conducted on the Midwest's energy sector, demonstrated that energy efficiency efforts can
significantly reduce the demand for power at a cost of 2.5 cents per kilowatt hour or less -
lower than the cost of generation, transmission, and distribution of electricity from power plants.
(QC1O-6)

Comment: Additionally, the economic benefits of greater efficiency should not be ignored. A
follow-up analysis of the economic impact of the recommendations in Repowerng the Midwest
concluded that with investments in energy efficiency, 43,000 new jobs would be created and
$4.7 billion in additional economic output would be created by 2020 [Environmental Law and
Policy Center, et al., Job Jolt: The Economic Impacts of Repowering the Midwest (2002)].
Clearly, energy efficiency is a technologically and economically feasible alternative to the
renewal of the Quad Cities operating license. (QC1O-7)

Comment: Perhaps realizing that energy efficiency alternatives cannot be rejected on their
merits, the Draft Supplement also asserts that energy efficiency is not viable because utility
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deregulation has removed the incentive for Exelon to invest in energy efficiency. Energy |

efficiency, however, is a cheaper (and less environmentally destructive) alternative to new
power generation. (QC10-8) l

Comment: Energy efficiency is the quickest, cheapest, easiest way to achieve energy I
independence. Adopting the household appliance efficiency standards agreed to by both the
Clinton and Bush (senior) administrations would eliminate the need for 127 power plants by l
2020. (QC13-5) l

Response: The comments are noted The SEISpresents the staff's analysis of the I
environmental impacts associated with the proposed license renewal and with reasonable I
alternatives. Staff agrees with the commenter's statement that increases in efficiency are
technically possible and could result in energy savings that could replace Quad Cities I
generation. As noted in the GEIS, the environmental impacts of electrical energy conservation I
programs are not well understood. The U.S. Environmental Protection Agency warns that
indoor air quality can be impaired if energy considerations override human health
considerations. Replacing older equipment with newer, energy efficient equipment involves a
large manufacturing effort and creates waste equipment and byproducts of the manufacturing
process. However, as discussed in Section 8.2.5.11 of the SEIS, Exelon would not pursue I
large-scale conservation programs unless these were mandated or an incentive were provided }

by a govemmentagencybecause of theirhigh relative cost. Therefore, staffdisagrees with the
commenter's statement that a large-scale increase in energy efficiency alone is an economicall
feasible alternative to license renewal. This is not to say that energy efficiency is not an
important component in energy planning. Accordingly, the staff assumed that a reasonable
combination of alternatives would include 300 MW(e) of energy conservation (see Section
8.2.6). The text has been modified.

A.2.13 Comments Concerning Out-of-Scope Issues: Operational Safety, Aging
Management, Cost of Power, and Need for Power

Operational Safety

Comment: And I don't feel as a physicist that it's appropriate to renew the license for a plant
that bypasses such a fundamental component of its containment and safety systems.
(QC03-1)

Comment: I think it's unnecessary to continue operating a reactor beyond the year 2012 given |

that it has a fundamental design flaw. So that's the first of my objections to this particular I
reactor. And I would like to see the torus vent system addressed in the SEIS. (0C03-3)
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Comment: This particular plant, the core shroud on one of the reactor cores exhibited severe
cracking. The NRC classifies the cracking in this study as none, slight, moderate and severe.
And at the Quad Cities plant the core shroud cracking was severe, in some cases with fissures
up to a half of an inch in the core shroud wall, and they hadn't yet penetrated through the wall
but if they did, that would be a disastrous event. (0C03-5)

Comment: The components that concern me the most are the plates which keep the rods,
both the control rods and fuel assembly rods in place so that if sudden insertion of a control rod
is necessary, as it is every time a plant scrams, if those plates are worked or have creeped [sic]
or have buckled, all of these are consequences of radiation exposure of metals, then it's
completely plausible that the control rods will be unable to insert as expected during a scram. If
a plant fails to scram, the reaction continues and the heat has to go somewhere. That would be
the torus, which brings me back to the design flaw of this particular plant. (QC03-6)

Comment: So, to summarize, I think there are two problems with the Quad Cities plants.
Number one, they utilize an old flawed design that should be retired. (0C03-7)

Comment: I understand it was not constructed properly for chimney emissions and that
correcting this problem would be terribly expensive. (QC04-4)

Comment: This plant has NOT operated without problems or violations, therefore why would
you seek to continue operations of Quad Cities Units 1 and 2, beyond their useful life span of
25 years. (0C05-6)

Comment: The Quad Cities need to have the generator at Cordova repaired, better yet,
replaced. It is no longer safe to use. (0C06-1)

Comment: This plant in particular has a rich history of poor routine maintenance; testing
violations, equipment failure, security weakness, inoperable safety systems, and human
performance errors. In light of these events, it is neither safe nor cost effective for the
community, to continue to operate these reactors beyond their original lifespan. (0C13-1)

Comment: The concern is that separation of the neutron-absorbing material used in high
density fuel storage racks might compromise safety. (0C13-2)

Comment: The flaw in the torus design, and the dangerous solution intended to get the plants
through their 40-year license, call into question whether the licenses for flawed nuclear plants
should be renewed. (QC1 3-3)

Comment: We believe that these incidents constitute concerns that relate directly to the
health, safety and general well being of the surrounding population. These events characterize
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a blatant disregard for the NRC's own policies, and the people and environment which they are
intended to protect; and present unwarranted risks to public health, safety and general well
being. (0C13-4)

Comment: Even with the highest NRC rating or upgrades, nuclear plants are not invincible.
They can approach near-meltdown conditions through mechanical failure alone, without any
security breach from outside. The Project on Govemment Oversight found that nuclear plants
in general still remain ill equipped, under-staffed, and under-trained. Public assurances by the
NRC do little to dispel this impression. (QC13-14) l

Response: The comments are noted. The NRCs environmental review is confined to
environmental matters relevant to the extended period of operation requested by the applicant.
Operational safety is outside the scope of this review. An NRC safety review for the license
renewal is conducted separately. Although a topic may not be within the scope of review for I
license renewal, the NRC is always concerned with protecting health and safety. Any matter
potentially affecting safety can be addressed under processes currently available for existing |
operating licenses absent a license renewal application. The comments do not pertain to the
scope of license renewal as set forth in 10 CFR Parts 51 and 54. The comments provide no
additional information. There were no changes made in the supplement because of these
comments.

Aging Management

Comment: Regarding plant performance, failure to comply with the NRC procedures and |

complete basic routine maintenance on schedule has incurred preliminary wear and irreversible I
damage to vital reactor components increasing the possibility of a mechanical failure and the |

likelihood of a major accident. (0C02-1)

Comment: The NRC has confirmed that age-related degradation of boiling water reactors will I
damage or destroy vital internal components well before the standard 40-year license expires. |
Yet the readiness of the industry to meet the projected maintenance and repair challenges Is I
unclear. (QC02-2) l

Comment: Reactor aging will require a major continuous effort by the industry officials to I
anticipate emergent age related problems and resolve them before they become a crisis. By
dealing with the whole problem of age related degradation now, Federal and State regulators |

can insure the safety and engineering implications of multiple failures in boiling water reactors.
(0C02-3)

Comment: In conclusion, I would just like to point out that the useful life time of a nuclear I
power plant is 25 years in actual practice. (QC02-7) l
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Comment: It is becoming abundantly clear that aging of reactor components poses serious
economic and safety risk at boiling water reactors. The General Electric Mark 1, in particular,
has significant inherent design flaws and lost containment integrity during nuclear accident.
(QC02-8)

Comment: Now, the plant is designed to be able to withstand a scram. But it still ages the
plant and there are a number of scrams that have occurred at this plant over the years.
(QC03-2)

Comment: And this plant is aged. It's part of a fleet of boiling water reactors that have shown
unexpected stresses due to radiation. (0C03-4)

Comment: And number two, they are subject to aging. That aging will be 40 years by the time
of this license expiration. And the NRC study fairly clearly showed that reactors that were
greater than 20 years old exhibited an unexpected spike in their aging characteristics.
(QC03-8)

Comment: So I think to operate this for 40 years is iffy and I think to extend the license for
20 years is unnecessary. (QC03-9)

Comment: All of this aside even, I must stress that any extension of this plant's operations
beyond it's original intended use is utterly unthinkable. Surely, this would be asking for
disasterd (0C05-5)

Comment: There is always an unknown factor of wear and tear on these reactors; this can not
be seen or accurately measured, but will over time increasingly put all life around them at
higher risk. (QC05-7)

Comment: We consider plant life extension to be a practical program in the nation's energy
policy, and believe radiation and reactor safety can be maintained over a renewal term if
adequate measures are taken to manage age related degradation. (0C09-6)

Comment: Failure to comply with NRC procedures and complete basic routine maintenance
on schedule has incurred preliminary wear and irreversible damage to vital reactor components,
increasing the possibility of mechanical failure and the likelihood of a major accident. (QC13-6)

Comment: The useful lifetime of a nuclear power plant is approximately 25 years, in actual
practice. Materials have a fixed number of cycles of strain they can bear before they begin to
crack and fail. Due to radiation induced within their originally non-radioactive components,
reactors and other major nuclear facilities may become dangerous to operate - or even
approach - long BEFORE they show signs of physical deterioration. (QC1 3-11 )
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Comment: The initial licensing period wasn't based upon safety specifications. As the plant
ages, the chances of accidents grow bigger. (QC14-2)

Response: The comments are noted. The NRC's environmental review is confined to
environmental matters relevant to the extended period of operation requested by the applicant.
Safety matters related to aging are outside the scope of this environmental review. The
comments do not pertain to the scope of license renewal as set forth in 10 CFR Parts 51 and
54. The comments provide no additional information. There were no changes made in the
supplement because of these comments.

Cost of Power

Comment: So, I think to say that it is enormously expensive to develop is only correct in a silly
expense. It is expensive. Power's expensive. It takes a lot of money to build a new nuclear
power plant. It takes a lot of money to operate a nuclear power plant and it takes a lot of
money to develop wind. But to compare It to other fuel sources I think is simply false. Its not
economically expensive to develop In comparison with other fuels. It is economically viable.
(QC03-13) l

Comment: Third, the cost of wind power has fallen dramatically since the 1980s, with an
average generation cost of three to six cents per kilowatt-hour [Repowering the Midwest, at
p. 26], so that it is now competitive with most other energy sources. In addition, because wind |

is free fuel, wind power generation bears no risk of fluctuating fuel prices. These technological I
advancements and economic advantages have led to a substantial increase in the amount of
wind power installed - from 2001 through 2003 a total of 3,795 megawatts of wind energy was
installed nationwide, raising the total wind energy in the U.S. to 6,374 megawatts [American l
Wind Energy Association, Wind Power Outlook 2003 (2003); American Wind Energy l
Association, Wind Energy Fast Facts (Jan. 2004)]. Within Illinois, the first utility-scale wind
project has recently begun operations and approximately 1,700 MW of additional wind projects
are in various stages of development. Across the border in Iowa, there are 420 MW of wind
generation Installed with an additional 345 MW in development. In light of these facts, the
NRC's concerns regarding the need for substantial growth in the wind industry in order for wind
to be a viable alternative are misplaced, especially given that the current operating license for
Quad Cities does not expire until 2012. (QOC 0-13) l

Comment: MidAmerica's knowledge of the wind industry would suggest that approximately I
5.0 cents/kWh is the more commonly accepted production cost figure for wind generation. That I
cost can be reduced through use of government subsidies (e.g., the federal Production Tax
Credit and C02 credits), however, it is important to note that the federal Production Tax Credit
expired on December 31, 2003, and has not yet been renewed by Congress. The federal
Production Tax Credit is currently valued at 1.8 cent/kWh and the value of CO2 credits is
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currently estimated at 0.4 cents/kWh, though there is still not a mature market for trading C02
credits. (OCI 1-4)

Comment: In contrast, MidAmerica's existing coal units generate at an average cost of 2.1
cents/kWh, existing nuclear units generate at a cost of 2.7 cents/kWh, and combined cycle
units generate at approximately 6.0 cents/kWh. However, it should be noted that all of these
units are counted as reliable and dispatchable for capacity during system peak. ("Dispatchable"
used herein means the ability to control generation output to match load and economics
requirements.) It should be noted that wind generation is neither reliable nor dispatchable in any
given specific time of need for capacity or generation. (QOC1 1-5)

Comment: Mr. Brown asserts that it is inappropriate to compare the cost of wind generation
with generation based on other fuels. MidAmerica would agree that wind generation cannot be
compared to other dispatchable generation since wind is not dispatchable based on system
load. Wind generation is only dispatchable when the wind resource is available. However, with
the above-noted subsidies, and to the extent that wind is available, MidAmerica's wind facilities
will displace all other generating units in the dispatch order. This utilization makes wind
generation a very important part of MidAmerica's overall generation portfolio. (OC1 1-6)

Comment: In his cost discussion, Mr. Brown also ignores the significant cost of transmission
system impacts. (Mr. Brown appears to assert that his 2.0 to 2.5 cents/kWh does include outlet
transmission costs, but then apparently ignores the costs of transmission system impacts.) As a
member of MAPP, MidAmerica is required to meet MAPP's reliability criteria. A requirement of
MAPP is that the transmission system must be sufficient such that the generation is able to
deliver rated output for certain system conditions. As discussed in number 1, above, this
means the transmission system would have to be upgraded sufficiently to address all impacts
for the additional 10,729 megawatts of nameplate wind generation. This could be a very
significant cost when taken in consideration' with a wind project location and existing
transmission system constraints. (QC1 1-7)

Response: The comments are noted. As stated in 10 CFR Part 51.95(c)(2), the SEIS for
license renewal does not need to discuss cost of power. In relation to alternatives, the cost of
power is only presented in support of staffs conclusions regarding the viability of the
alternative. The comments provide no additional information. There were no changes made in
the supplement because of these comments.

Need for Power

Comment: The NRC's analysis in the Draft Supplement fails to comply with the requirements
of the National Environmental Policy Act ("NEPA!") in at least two ways. First, there is no
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analysis in the Draft Supplement of whether or not there is a need for the power created by
Quad Cities. (QCIO-1)

Comment: The need for power, however, is at the heart of the purpose and need statement
which, In turn, serves as the baseline by which the reasonableness of various alternatives are to
be measured. Without this essential factor, there is no way for the NRC to use the EIS process
to accurately weigh alternatives against one another or to conclude whether it is appropriate to
allow Quad Cities to continue operating for an additional 20 years. While the NRC suggests
that the need for power can be considered by the State government at some later date, it
clearly violates NEPA to abdicate the analysis of the "need for power" issue to nonfederal
decisionmakers long after the EIS process has been concluded. (QC1 0-3) I

Comment: For the above reasons, the NRC should complete a rigorous and objective analysis
of the need for power and reasonable alternatives such as energy efficiency, renewable energy
resources, clean distributed generation, and "clean coal" resources before deciding whether or
not to relicense the aging Quad Cities nuclear power plant. (QC10-21)

Response: In the license renewal context, the NRC has adopted a definition of the purpose I
and need for license renewal reviews as providing "an option that allows power generation
capability beyond the term of a current nuclear power plant operating license to meet future
system generating needs, as such needs may be determined by state, utility, and where
authorized, Federal (other than NRC) decisionmakers." This purpose and need reflects the l
Commission's recognition that, absent findings in its safety review or NEPA analysis, the NRC l
has no role in the energy planning decisions of State regulators and utility officials. The
underlying need for power that will be met by the continued availability of the nuclear plant is
defined by the various operational and investment objectives of the licensee that may be
dictated or strongly influenced by State regulatory requirements or State energy policy and
programs or, in special circumstances, by Federal agencies such as the Federal Energy
Regulatory Commission or Tennessee Valley Authority. These various entities may place
different emphasis on lower energy costs, increased efficiency of energy production, reliability
in generation and distribution of electric power, improved fuel diversity, and environmental
objectives such as improved air quality and minimization of land use. Thus, the NRC's
identification of the purpose and need for license renewal strikes a reasonable balance between
the NRC's mission, the licensee's needs and the State's (or in limited situations, Federal
agency's) objectives.

The comment also suggests that by not considering "need for power, " the NRC is prevented l
from accurately weighing alternatives against one another. The NRC's role in evaluating the I
environmental Impacts of license renewal is to determine whether the impacts of license
renewal are so great that preserving the option of continued operation for energy planning
decisionmakers would be unreasonable. To make that determination, the NRC examined a

June 2004 A-49 NUREG-1437, Supplement 16 |



Appendix A

range of alternatives that included a net reduction in electricity generation with no replacement
power, demand side management and energy conservation, electricity generated from other
sources, and some combination of these alternatives. The impacts from these alternatives are
discussed in detail in the SEIS.

Lastly, 10 CFR Part 51.95(c) was developed through notice and comment rulemaking.
Accordingly, there was an opportunity to participate in the rulemaking process by submitting
comments on the proposed rule language. During the rulemaking, the NRC received and
responded to several comments regarding consideration of the need for power and provided a
detailed explanation of its decision. 61 FR 28471-28473. In addition, NRC regulations at 10
CFR Part 2.206 provide an opportunity for any person to request that the NRC undertake
certain actions, including petitioning for a rulemaking. However, absent a revision, NRC
regulations explicitly state that NRC evaluation of the "need for power" is not required for
license renewal environmental reviews.

On balance, the NRC has chosen a definition of purpose and need for its Supplemental EIS
and has evaluated a set of alternatives that are fully consistent with NEPA. In addition, properly
promulgated regulations govern the definition of purpose and need for a license renewal EIS.
Therefore, the NRC will not consider the "need forpoweraspart of this EIS. The comments
provide no additional information. There were no changes made in the supplement because of
these comments.

Comment: Although the applicant's ER need not discuss the demand for power, as noted on
page 1-5, citing 10 CFR 51 .53(c)(2), we note it is a reasonably foreseeable action and therefore
should be discussed in the NRC's final SEIS. We note that Exelon requested and received
NRC approval for a license amendment to carry out an 18% power uprate, which took place in
May 2002 (section 2.1.4, page 2-9). The reports documenting the uprate's impact will not be
delivered until May 2004, though the NRC estimates that the uprate could increase radiological
effluent releases by a corresponding 18%. The draft SEIS states that the 18% radiological
effluent increase will be within NRC limits. The draft SEIS does not, however, assess the
potential for future uprates and the possible effects of future uprates. We recommend the final
SEIS (1) include a discussion of environmental impacts from past power uprates, (2) assess the
potential for future power uprates during the extended license period, and (3) discuss potential
and cumulative environmental impacts from uprates. (QC1 6-2)

Response: The comment is noted. As stated in 10 CFR Part 51.95(c)(2), the SEIS for license
renewal does not need to include a discussion of the need for power. The power uprate for
Quad Cities Units 1 and 2 was the subject of a separate NEPA review in which the
environmental effects of uprates were assessed (U.S. Nuclear Regulatory Commission, Letter
from Stewart N. Bailey, Project Manager, Office of Nuclear Reactor Regulation to Oliver D.
Kingsley, President, Exelon. Subject: "Quad Cities Nuclear Power Station, Units 1 and2 -
Environmental Assessment and Finding of No Significant Impact Related to a Proposed License
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Amendment to Increase the Licensed Power Level,' December 17,2001). In Section 2.1.4 of
the SEIS for Quad Cities, staff concludes that the uprate was not Information that was both new
and significant; consequently, the staff relies on the generic conclusions in the GEIS that
radiological impacts are SMALL even with the power uprate. Future uprates using the existing
plant configuration are unlikely. However, any future uprate would require a separate NEPA
review in which the environmental impacts of the uprate would be assessed. The comment I
provides no additional information. There were no changes made in the supplement because
of this comment.

A.2.14 Editorial Comments

Comment: What is In the DEIS (pg. xviii/14): ... specified in the National Electric Safety...

What should be in the DEIS: ... specified in the 1981 National Electric Safety... I

Why the change: The year of the National Electric Safety Code that the NRC uses in the GEIS 1
for analyzing this Issue should be specified in the report. (QC08-1) l

Response: The 5-mA standard for induced shock from transmission lines was first introduced I
in the 1981 version of the National Electric Safety Code (NESC). The current version was
published in 2002. However, the GEIS did not refer to any specific version of the NESC. The I
comment provides no additional information. There were no changes made in the supplement
because of this comment.

Comment: What is in the DEIS (pg. 2-13135): ... (ComEd 2000).

What should be In the DEIS: ... (Exelon 20003a). I

Why the change: The reference for the NPDES Permit Is incorrect. (QC08-2) l

Response: Text has been modified.

Comment: What is in the DEIS (pg. 2-47/36): ...and plotted It on land that would...

What should be In the DEIS: ..and plotted it on or near land that would...

Why the change: Changes make wording consistent with prior sentence describing I
approximate location. (QCO8-3)

Response: The statement on page 2-47, line 36 is accurate as stated. The previous sentence
on line 31 refers to the text of the University of Chicago report that describes the general
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location of the site. The exact position, when plotted, is on land that would be used for the
Quad Cities site. The comment provides no additional information. There were no changes
made in the supplement because of this comment.

Comment: What is in the DEIS (pg. 2-48/11-16): Though he felt what he had observed had
little likelihood of proving significant, he recommended 'use of due caution' during excavation.

What should be in the DEIS: Though he felt that the likelihood of what he observed as proving
significant was remote, he had alerted appropriate plant personnel to the areas of interest and
they were to use due caution during excavation operations.

Why the change: The replacement wording comes directly from the letter and, more
appropriately, characterizes Mr. Bareis' finding in his letter. (QC08-4)

Response: The statement as presented in the SEIS accurately and adequately characterizes
Mr. Bareis' finding. The comment provides no additional information. There were no changes
made in the supplement because of this comment.

Comment: What is in the DEIS (pg. 4-16/17): Blank line. What should be in the DEIS:
Remove line.

Why the change: The line appears to be unnecessary. (QCO8-5)

Response: Text has been modified.

Comment: What is in the DEIS (pg. 4-20/9): Consideration of mitigation is warranted in the
vicinity...

What should be in the DEIS: Consideration of mitigation may be warranted in the vicinity...

Why the change: The wording change is in keeping with the wording used elsewhere in the
report. (0C08-6)

Response: The staff's conclusion is the impact of the potential for electric shock is
MODERATE on the segment of the north Nelson line where calculated induced currents exceed
5 mA. Accordingly, consideration of mitigation is warranted. The comment provides no
additional information. There were no changes made in the supplement because of this
comment.

Comment: What is in the DEIS (pg. 4-25/33): ...to perform routine maintenance and other
activities...
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What should be in the DEIS: ...to perform routine maintenance and other activities related to
license renewal. I

Why the change: As noted in the Environmental Report and the GEIS, the assumption used is
that these additional personnel would be needed to perform those activities related to aging
management activities that need to be performed as a result of the renewing the license. I
(QC08-7) l

Response: Text has been modified

Comment: What is in the DEIS (pg. 4-25/34): ...these routine activities during scheduled
outages.

What should be in the DEIS: ...these routine activities.

Why the change: As noted in the Environmental Report and the GEIS, the assumption used is
that these additional personnel would be needed to perform those activities related to aging
management activities that need to be performed as a result of the renewing the license. I
(QC08-8) l

Response: Staff agrees with the commenter that the assumption used the activities would be
related to aging management activities. However, the statement on page 25, line 34 refers to
the timing of the activities, not the purpose. The comment provides no additional information.
There were no changes made in the supplement because of this comment.

Comment: What is in the DEIS (pg. 4-25/35-36): ...to their permanent staff during license
renewal....

What should be In the DEIS: ...to their permanent staff during the license renewal period....

Why the change: Wording change for grammatical reasons. (QC08-9) l

Response: Text was modified.

Comment: What is in the DEIS (pg. 4-30/15-17): The Quad Cities site is in an area of
moderate-to-high potential. However, there are reports of archaeological resources on the
Quad Cities site.

What should be in the DEIS: Areas of the Quad Cities site may have moderate-to-high
potential. There is a report of an archaeological resource on or near the Quad Cities site.
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Why the change: The archaeological reports cited as a the basis for this statement do not state
that the entirety of the Quad Cities site possesses the possibility for moderate to high potential.
Furthermore, there are no references cited from any State or National source (other than the
University of Chicago report listed on pg 2-47) that could be used to form the basis for the
conclusion regarding areas having a potential for archaeological resources. (QC08-1 0)

Response: The reasoning for the conclusion is provided in the paragraphs below the cited
statement and is the opinion of the staff. The archaeological reports cited are not the sole basis
of the conclusion. The comment provides no additional information. There were no changes
made in the supplement because of this comment.

Comment: What is in the DEIS (pg. 4-31/32-33): ...for guidance on requirements for an
archaeological survey when any...

What should be in the DEIS: for guidance when any...

Why the change: The wording change is needed to bring into it into conformance with what
was committed to by Exelon in e-mail under ADAMS Accession # ML033090462. (QC08-1 1)

Response: The statement as presented on page 4-31, lines 32-33 reflect staffs understanding
of the commitment by Exelon in the referenced e-mail and is part of the basis for the staff's
conclusion that the impact of the proposed action on cultural and historic properties is SMALL.
The comment provides no additional information. There were no changes made in the
supplement because of this comment.

Comment: What is in the DEIS (pg. 4-32/1): ...the staff's preliminary determination is...

What should be in the DEIS: ...the staff's determination is...

Why the change: Wording change needed for final report. (QC08-12)

Response: Text has been modified.

Comment: What is in the DEIS (pg. 4-39/24, 30, 32): These lines mention Exelon practices as
they pertain to vegetation management in the transmission corridors. There is no discussion of
the owners of the other transmission lines under this review (i.e., MidAmerica and Alliant).
(QCO8-1 3)

Response: Text has been modified to include the owners of other transmission lines under
review.
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Comment: What is in the DEIS (pg. 4-40/12): ... the staff has preliminarily concluded that...

What should be in the DEIS: ...the staff has concluded that...

Why the change: Wording change needed for final report. (QC08-14)

Response: Texthasbeenmodified.

Comment: What is in the DEIS (pg. 4-40/18): This line mentions Exelon practices as they
pertain to vegetation management in the transmission corridors In this review. There is no
discussion of the owners of the other transmission lines under this review (i.e., MidAmerica and
Alliant). (0C08-15)

Response: Text has been modified to include the owners of other transmission lines under
review. I

Comment: What is In the DEIS (pg. 4-40/19): ...it is the staff's preliminary finding that...

What should be in the DEIS: ... it is the staff's finding that... I

Why the change: Wording change needed for final report. (QC08-16) l

Response: Text has been modified. I

Comment: What is in the DEIS (pg. 4-44/30,41): These lines mention Exelon practices as
they pertain to vegetation management in the transmission corridors in this review. There is no
discussion of the owners of the other transmission lines under this review (i.e., MidAmerica and I
Alliant). (0C08-17) l

Response: Text has been modified to include the owners of other transmission lines under
review.

Comment: What is in the DEIS (pg. 4-44/41): ...and its contractors at the end of the
consultation, I

Why the change: It is not clear what consultation the staff is referencing in this section.
(OC08-18) l

Response: The consultation referred to is between the NRC and the U.S. Fish and Wildlife
Service (FWS). Consultation with the FWS for license renewal was completed by letter from
the FWS to the NRC dated January 16, 2004. Text was modified to clarify the parties involved.
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Comment What is in the DEIS: Agency for direction on level of effort necessary for
archaeological survey in such project areas, ...

What should be in the DEIS (pg. 4-46/18): Agency for guidance,

Why the change: This wording change is needed to bring into it into conformance with what
was committed to by Exelon in e-mail under ADAMS Accession # ML033090462. (0C08-19)

Response: The text has been modified to accurately reflect the commitment made by Exelon
in its email dated October 27, 2003.

Comment What is in the DEIS (pg. 4-50/18, 37): These lines mention Exelon practices as
they pertain to vegetation management in the transmission corridors in this review. There is no
discussion of the owners of the other transmission lines under this review (i.e., MidAmerica and
Alliant). (0C08-20)

Response: Text has been modified to include the owners of other transmission lines under
review.

Comment What is in the DEIS (pg. 4-51/1-2): ...the staff has preliminarily determined...

What should be in the DEIS: ...the staff has determined...

Why the change: Wording change needed for final report. (0C08-21)

Response: Text has been modified.

Comment: What is in the DEIS: ...the staff's preliminary conclusion...

What should be in the DEIS (pg. 4-51/35): ...the staff's conclusion...

Why the change: Wording change needed for final report. (QC08-22)

Response: Text has been modified.

Comment: What is in the DEIS (pg. 4-51/39): ...the transmission line owner, ComEd, is...

What should be in the DEIS: ...the transmission line owner, Exelon Power Delivery, is...

Why the change: Wording change reflects the addressee in the letter sent (ADAMS Accession
#ML032660226). (0C08-23)
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Response: Text has been modified.

Comment: What is in the DEIS (pg. 8-42/7, 8-45/31 through 8-46/12, 9-8/16): These l
discussions of aesthetic impacts of the alternative nuclear plant are not consistent with the
analysis presented in the GEIS for aesthetic impacts of license renewal for the existing plant. |

During the construction of the alternate plant on the Quad Cities site, Impacts wold (sic] be
introduced that may bring the overall site to a MODERATE level of impact, however, once the
afternate plant Is operating and the existing site is fully decommissioned, the overall impacts
would not be much different that what currently exists. As stated in the GEIS in the conclusion I
of the analysis of this issue, the "staff believes that the impacts on aesthetic resources would be
small in the future". For this reason, Exelon believes the staff should review their conclusions l
with respect to their analysis of this issue. (QC08-24) l

Response: The staff does not rely on generic conclusions in the GEIS with regard to I
environmental impacts of alternatives. For the Quad Cities site, the staff concluded that a new
nuclear facility located on the banks of the Mississippi River would have a MODERATE
aesthetic impact. The comment provides no additional information. There were no changes I
made in the supplement because of this comment.

Comment: What is in the DEIS (pg. 8-48/20-22): Duplicate of lines 18-19 that can be deleted. |

(QC08-25) l

Response: Text has been modified.

Comment: What is in the DEIS (pg. 9-5/8): ...the staff's preliminary conclusion is...

What should be in the DEIS: ...the staff's conclusion is... I

Why the change: Wording change needed for final report. (0C08-26) l

Response: Text has been modified.

Comment: What is in the DEIS (pg. 9-8/5): LARGE, under Historic and Archaeological
Resources

What should be in the DEIS: SMALL, under Historic and Archaeological Resources

Why the change: This makes the wording here consistent with the conclusion in Section 4.4.5.
(QC08-27) l

Response: Text has been modified.
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Comment: What is in the DEIS (pg. 9-8/31): ...MODERATE...

What should be in the DEIS: ...MODERATE for that portion of the North Nelson line where the
induced shock is greater than 5 ma.

Why the change: This wording change clarifies the area where the impact has been analyzed
as being MODERATE. (QC08-28)

Response: Text has been modified.

Comment: What is in the DEIS (pg. 9-8/32): ...considered LARGE...

What should be in the DEIS: ...considered SMALL...

Why the change: This makes the wording here consistent with the conclusion in Section 4.4.5.
(QC08-29)

Response: Text has been modified.

A.3 Public Meeting Transcript Excerpts and Comment
Letters

Transcript of the Afternoon Public Meeting on December 16, 2003, Moline, Illinois

MR. CAMERON: All right. Good afternoon everyone. My name is Chip Cameron. I'm the
Special Counsel for Public Liaison at the Nuclear Regulatory Commission. And I just want to
welcome you to the NRC's public meeting today. And the subject of the meeting is the Draft
Environmental Impact Statement that was prepared to help the NRC review an application that
we have from the Exelon Company to renew the license for the Quad Cities Power Generating
Station. And its my pleasure to serve as your facilitator for today's meeting.

And in that role I'm just going to try to help you have a productive meeting. We want to get to
the substance of today's discussions quickly. So I'm just going to briefly cover what the format
for the meeting is going to be and the ground rules and just give you an idea of what the
agenda is so that you know what to expect.

The format of the meeting is going to be divided into two parts. The first part is to give all of
you information on the NRC's license renewal process, and specifically the environmental
review part of the NRC's review process. And we also want to talk to you about the findings in
the Draft Environmental Impact Statement. So, we'll be giving you information on that.
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And the second part of the meeting is to hear from you a little bit more formally. Any formal
comments that you might want to give us today on the Draft Environmental Impact Statement or
any concerns that you want to express about the license renewal process generally.

And ground rules are real simple. If you have a question that you want to ask, just signal me
and I'll bring you this cordless mike. And just tell us your name and affiliation, if appropriate. I
would ask that only one person speak at a time. We are keeping a transcript. Mr. LeGrand is
our stenographer this afternoon. And we not only want to pay attention to whomever has the
floor at the moment, but one person at a time will allow us to get a clean transcript. And that
will be the public record of this meeting and it will be available to whoever wants to look at it.

I would also ask you to just follow a little brevity in your remarks so that we can make sure that
we hear from everyone. I don't think we're going to have a problem with time today, so just
think about that when you're talking. When we get to the formal comment part, usually we use
the guideline of five minutes for formal presentations, comments. But, as I said, I think we'll be
able to have some leeway on that today.

The NRC is also taking written comments on the Draft Environmental Impact Statement. But I
just want to assure you that anything that you say today will carry the same weight as comment
that we receive in writing. And you may, you may hear things today either from the NRC or
from others in the audience that will either encourage you to submit a written comment or
perhaps inform any written comments that you do, that you do submit.

And we were here a few months back doing scoping. And we hopefully addressed all of the
comments that you made in the Scoping Meeting in the Draft Environmental Impact Statement.
But that's another thing you may want to focus on is see how your comments were treated in
the Draft Environmental Impact Statement and if you want to put a finer point on that for us, do
that by submitting a written comment. And the staff is going to tell you in a minute how you do
that.

In terms of the agenda, we're going to go to John Tappert, who's right here, for a more formal
welcome for you. And John is the Chief of the Environmental Section in our Office of Nuclear
Reactor Regulation back in Washington, D.C. And John and his staff are responsible for
supervising the preparation of any type of environmental review, be It for license renewal or
some other type of activity.

We are then going to go for an overview of the entire license renewal process. That includes
more components than just an environmental review. And we're going to ask Kimberley Corp,
who's right here, to do that for us. And Kimberley is relatively new to the agency. She's been
here three years but she's worked on every license renewal application on the safety evaluation
side. And that will become clear as we go through some of the comments.
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After that we're going to go to Mr. Duke Wheeler, who's the Project Manager for the
environmental review on the Quad Cities' license renewal application. He'll take us through the
environmental review process. We'll then go on to you for any questions that you might have
about the process. Then we're going to the heart of the meeting, so to speak. And we have
Mr. Bruce McDowell, right here, who's going to take us through the findings in the Draft
Environmental Impact Statement. Now Bruce is a team leader. The NRC uses expert
consultants and contractors to help us to do the environmental review. And Bruce is the leader
of that team. He's an environmental assurance manager from Lawrence Livermore National
Lab, Masters in Business Administration and a Master's in Resource Economics. A lot of
experience in the environmental review. He'll take us through that

And then we're going to go to Mr. Robert Palla, who's right here. And Bob is with the NRC and
he's going to talk about something called Severe Accident Mitigation Alternatives or SAGAS, as
they're known. And Bob has been with the agency for about 20 years in the, some call it the
dark science of Probabilistic Risk Assessment. So he has lots of experience with that. I would
just thank all of you for being here today and we just want to try to answer your questions as
well as we can, address any concerns here which you have to tell us.

And, John, would you like to talk at this point?

MR. TAPPERT: Thank you, Chip, and good afternoon and welcome. As Chip said, my name is
John Tappert. And on behalf of the Nuclear Regulatory Commission, I'd like to thank everyone
for coming out today and participating in this process. I hope that you find the information we
will share with you today to be helpful. And we look forward to receiving your comments both
today and in the future.

I'd like to start off right now by going over briefly the agenda and the purpose of this meeting.
First of all, we're going to have a brief overview of the entire license renewal process. And this
includes both the safety review as well as the environmental review, which is the principle focus
of today's meeting.

Then we'll go over the preliminary findings in our Draft Environment Impact Statement, which
assesses the impacts associated with extending the operation to the Quad Cities Units 1 and 2
for an additional 20 years. Then we'll give you some information on the schedule for the
balance of our review and how you can submit comments in the future. And then finally we get
to the real heart of the meeting today, which is to receive any comments that you may have
today.

But first we can provide some brief context for the License Renewal Program itself. The Atomic
Energy Act gives the NRC the authority to issue operating licenses to commercial nuclear
power plants for a period of 40 years. For Quad Cities Units 1 and 2, those operating licenses
will expire in 2012. Our regulations also made provisions for extending those operating licenses
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for an additional 20 years as part of a license renewal program. And Exelon has requested a
renewal for both units.

Now, an important part of the NRC's review of that license renewal application is an
assessment of the environmental impact associated with extended operation. Now, we had a
public meeting here last April to seek your input early in our environmental review. As we
indicated at that earlier scoping meeting, we return here now today to present the preliminary
results of our review. And again, the real purpose of today's meeting here is to receive your
comments on our draft review. I

So with that brief Introduction, I'd like to ask Kimberley to provide some more information on the
safety review.

MS. CORP: Thanks, John. As Chip said, my name is Kimberley Corp and I'm the NRC's I
Backup Project Manager supporting the safety review of Exelon's license renewal application I
for both Quad Cities and Dresden. Before I get into the discussion of the license renewal I
process I'd like to take a minute to talk about the Nuclear Regulatory Commission in terms of
what we do and what our mission is.

As John just said the Atomic Energy Act of 1954 is a legislation that authorizes the NRC to
regulate the civilian use of nuclear materials. In carrying out that authority, the NRC's mission
is threefold. One is to ensure adequate protection of public health and safety, two is to protect {
the environment, and three is to provide for a common defense and security.

The NRC accomplishes its mission through a combination of regulatory programs and I
processes such as inspections, enforcement actions, assessment of licensees' performance I
and the evaluation of operating experience of the nuclear power plants throughout the country.

The NRC's license renewal review is similar to the original licensing process and that it involves
two parts; a safety review, which includes a safety evaluation, plant inspections and also an
independent review by the ACRS or the Advisory Committee on Reactor Safeguards as well as
an environmental review, which Duke will discuss next. I

First you might ask what does the safety review consider. There are two types of safety issues;
current operating issues which are dealt with now and aging management issues that are dealt
with in license renewal. Under the current operating license, the NRC's regulatory oversight
deals with current safety issues. We do not wait for a plant to come in for license renewal I
before requiring them to address any issue.

Because the NRC has or is dealing with those issues such as security or emergency planning,
we do not reevaluate them in license renewal. The license renewal safety review focuses an
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aging management issues and the program that the licensee has already implemented or will
implement to maintain the equipment safely.

The safety evaluation report is independently reviewed by the ACRS. The ACRS is a group of
nationally recognized technical experts in the nuclear safety area that basically serves as a
consulting body to the Commission itself. They review each application as well as the staff
safety evaluation report and they form their own conclusions and recommendations and report
them directly to the Commission.

The environmental review evaluates the impact of license renewal on a number of areas.
These areas include, among others, ecology, hydrology, cultural resources and socioeconomic
issues. As I said earlier, Duke will discuss these in the environmental review in greater detail
next.

The next slide will discuss the license renewal process. This slide really gives the big picture
overview of the license renewal process. And as you can see from this slide, the process
involves two parallel paths; safety review and environmental review. The safety review involves
the NRC staff review and assessment of the technical information that is contained in the
licensee's application.

There's a team of about 30 NRC technical reviewers and contractors back at the NRC
Headquarters in D.C. who are conducting the safety review right now. And the team is also
supported by the technical experts at three different national laboratories, including Argonne,
outside of Chicago; Brookhaven in Long Island, New York; and Pacific Northwest in
Washington State. So there's a lot of expertise in the team to conduct this safety review.

The staff's safety review focuses on the effectiveness of the proposed aging management
program for those plant systems, structures and components that are within the scope of
license renewal. The NRC staff reviews the effectiveness of these programs to ensure that the
plant's safety can be maintained throughout the term of license renewal.

The safety review also focuses on the applications, time limited aging analysis. Each original
design analysis that assumed a 40-year life must be reevaluated to extend the 40-year term to
the 60 year renewal term. This safety process also involves audits and on-site inspections.
These inspections have been conducted by a team of inspectors pulled together from both the
NRC Headquarters and NRC's Regional office in Chicago.

The results of inspections were documented in separate inspection reports and the results of
the staff's safety review, as well as the results of the inspection, will be documented in the
Safety Evaluation Report. And a copy of that will be provided to the ACRS for an independent
evaluation. Both the Regional scoping and aging management review inspections have been
completed and we are in the process of writing a Safety Evaluation Report right now.
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The second part of the review process involved an environmental review, which involved
scoping activities and developing the Draft Supplement to the GEIS, Generic Environmental
Impact Statement for License Renewal of Nuclear Plants. And eventually we will be issuing a
final supplemental to the GEIS for license renewal which will address the comments received
from the meeting today as well as written comments received later. I

So as you can see from the slide, the final agency decision on whether to approve or deny the
application will require a number of things. A Safety Evaluation Report, which documents the
results of the safety review, the final supplement to the GEIS, which documents the results of
the environmental review. And then inspection reports, which document the results of the
Regional Inspection. All three of these reports will be factored in as well as the independent
report from ACRS into the final agency decision.

And that concludes the license renewal overview process.

MR. CAMERON: Okay, thank you, Kimberley. And we'll hold questions until we hear from
Duke on the environmental review process. Then we'll go out to see I there's any questions
that you have.

MR. WHEELER: Good aftemoon. My name is Duke Wheeler, and I am the Environmental
Project Manager responsible for coordinating the efforts of the NRC staff and the national labs
for the environmental review that supports Exelon's application for license renewals for Quad
Cities Units 1 and 2.

The National Environmental Policy Act of 1969 requires a systematic approach in evaluating I
environmental impacts of proposed major Federal actions. Consideration is to be given to the
environmental impacts of the proposed action and mitigation for any impacts believed to be
significant. In addition, alternatives, including taking no action on the applicant's request are
also to be considered in our environmental review. I

The environmental impact statement is a disclosure tool and it does involve public participation.
NRC regulations required that an environmental Impact statement will be prepared for proposed
license renewals.

Simply stated, our decision standard basically asks are the environmental impacts of the
proposed action great enough that maintaining the license renewal option is unreasonable.
And I'd like to point out that we do not decide whether or not a plants going to run for an
additional 20 years. Other regulatory agencies and the licensee make that decision. Kimberley
had shown you a slide of the overall license renewal process. And the bottom line along that
slide indicated the steps that we go through for an environmental review. And this is an
expansion of that slide. And basically we start with the application being submitted by Exelon.
That took place January 3rd of this year. And then we make known to the public via the
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Federal Register and other means that we are going to be doing an environmental impact
statement. We publish what is referred to as a Notice of Intent to develop an environmental
impact statement.

That leads us right into the scoping process. And this is our first opportunity for significant
public participation in what we do. The purpose of the scoping process is basically to give the
public an opportunity to provide information to us to help us basically scope out the bounds of
the environmental interest that we should take as we continue on with our review.

We conducted a site audit and we were out at the site in Quad Cities March 2003 of this year to
gather substantial amount of information. And for whatever additional information we require,
we'll send a formal request for additional information to the licensee. We did that. The licensee
responded. We now take into consideration all the information that we have in our hands and
we publish a draft of our environmental impact statement.

And this is where we are right now. We published that draft last month and then one of the
things that we do, it's published for public comment. And to assist, to provide one additional
avenue of the public providing us comments on the draft environmental impact statement is we
have this meeting put together for that purpose.

There are also other ways you can provide information to us. As Chip indicated, I'll get to that
as we get toward the end of the meeting.

The final step is after we've gotten all the comments that we received on the draft of our
environmental impact statement, we will publish a final environmental impact statement. And
our schedule provides for us to produce that final environmental impact statement in July of
2004.

This concludes my overview up to this point. I'd like to turn the meeting back over to Chip. And
then we'll get into the meat of our findings.

MR. CAMERON: Okay, thanks, Duke. I wanted to see if there's any questions about the
process, license renewal process, either safety or environmental before we go on. And for
those of you who don't have a copy of this draft, EIS is on the table outside the meeting room.

Any questions about the process at this point? Okay. Let's go to Bruce for a description of the
findings and the draft environmental impact statement. Bruce?

MR. MCDOWELL: I'm Bruce McDowell from the Lawrence Livermore Laboratory. I'm the task
leader for the team that wrote the supplemental environment impact statement for the Quad
Cities.
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This slides shows our analysis approach. The Generic Environmental Impact Statement for
License Renewal, NUREG-1437, identifies 92 environmental issues that are evaluated for
license renewal. Sixty-nine of these issues are considered generic for Category 1, which
means that the impacts are the same for all reactors with certain features such as plants that
use water from large rivers.

For the other 23 issues referred to as Category 2, the NRC found that the impacts were not the
same at all sites. And therefore site specific analysis was needed. Only certain issues I
addressed in the GEIS are applicable to the Quad Cities plant. For those generic issues that
are applicable to Quad Cities, we assessed if there was any new and significant information
related to the issue that might change the conclusion in the guidance.

If there is no new information then the conclusions of the GEIS are adopted. If new information
is identified and determined to be significant, then a site specific analysis would be performed. I
For the site specific issues related to Quad Cities, the site specific analysis was performed.
Finally, during the scoping period the public was invited to provide information on potential new
issues. And the team, during their review, looked to see if there were any new issues that |

needed evaluation. -

For each issue identified in the GEIS, an impact level is assigned. These impact levels are
consistent with the Counsel on Environmental Quality. For a small impact, the effect is not |
detectable or too small to destabilize or noticeably alter any important attribute of the resource.
For example, the plant may cause the loss of adult fish at the intake structure. If the loss of fish
is so small that it cannot be detected in relation to the total population of the river, the impact
would be small. For a moderate Impact, effect is significant to alter noticeably but not
destabilize important attributes of the resource. Using the fish example again, if loses at the
intake causes the fish population to decline and then stabilize at a lower level, the impact would
be moderate.

And finally for an impact to be considered large, the affect must be clearly noticeable and
sufficient to destabilize important attributes of the resource. So if the losses at the Intake cause
the fish population to decline to the point where it cannot be stabilized and continues to decline,
then the impact would be large.

The team that evaluated the impacts for the Quad Cities plant, evaluated several different areas
and they're shown on this slide; socioeconomic and environmental justice, - science,
terrestrial ecology, land use, archaeology and historical resources, radiation protection, nuclear
safety, regulatory compliance in aquatic ecology and hydrology.

The staff has considered information from a broad range of sources during the development of
this draft supplemental EIS. We have considered the licensee's evaluation of environmental
impacts that was submitted with the license application. We have conducted a site audit which
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is the site visit. The staff visited the plant and interviewed plant personnel. We have talked to
Federal, State and local officials as well as local service agencies.

In addition, we have also considered all of the comments received from the public during the
scoping period. These comments are listed in Appendix A, along with NRC's responses. The
information received from all these sources is the basis for the analysis and the preliminary
conclusions in the draft SEIS that you have in front of you.

In Chapter 2 of the draft SEIS, we discuss the plant and the environment around the plant. In
Chapter 4, we then looked at the potential environmental impacts for additional 20 years of
operation for the Quad Cities nuclear station. The team looked at issues related to the cooling
system, transmission lines, radiological impacts, socioeconomic impacts, ground water use and
quality, threatened and endangered species.

Each of these issues are discussed in detail in the draft SEIS and I'll take a few minutes to
highlight, to identify the highlights of our review.

One of the issues we looked closely at is the cooling system for the Quad Cities plant. This
slide shows the layout of the cooling system intake and discharge canals. Although there are a
number of Category 1 issues related to the cooling system, and remember we said the
Category 1 issues are those that have been determined to have the same significance for all
plants.

No new and significant information was identified during scoping by the applicant or by the staff
during their review of the issues.

The issues that the team looked at on a site specific basis include entrainment and
impingement of fish and shellfish, heat shock and enhancement of microbiological organisms.
The potential impacts in these areas were determined to be small and no additional mitigation
was warranted.

Radiological impacts are a Category 1 issue. As you recall this means that the NRC has made
a generic determination that impacts resulting from radiological releases during nuclear plant
operations are small. But because it is often a concern to the public I wanted to take just a
minute to briefly discuss it.

During the site visit we looked at the release and monitoring program documentation. We
looked at how the gaseous and liquid effluents were treated and released as well as how the
solid waste were treated, packaged and shipped. This information is found in Chapter 2 of the
draft SEIS. We looked at how the applicant determines and demonstrates that they are in
compliance with the regulations for release of radiological effluents.
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The licensee monitors the near site and on site locations for airborne releases and direct
radiation. There are other monitoring stations beyond the site boundary including locations
where water, milk, fish and food products are sampled. The releases from the plant and the
resulting outside potential doses are not expected to increase on a year to year basis during the
20-year license renewal term. No new and significant information was identified during the
staff's review, the public input during the scoping process or the evaluation of other
available information.

The generic EIS determined that the impacts of the 69 Category 1 issues were small based on
the information known at that time. As part of my team's review, we looked at all Information
collected during the scoping process to identify any information that was both new and I
significant with regard to any of these issues.

We looked at information developed by the licensee, information developed independently by I
my team and Information received during the public comment process. We determined that
none of the Information was both new and significant. Therefore, the conclusions of the generic
EIS or adopted in this draft supplemental EIS.

The last issue from Chapter 4 I'd like to discuss is that of threatened and endangered species.
The only Federally listed aquatic species that currently occurs in the vicinity of Quad Cities site
is the Higgins Eye pearly mussel. Essential habitat for this species is located about one mile I
downstream from the plant. I

There are a number of terrestrial species listed as threatened or endangered that could occur in
the range of the Quad City site and the transmission lines. These include the bald eagle,
Indiana bat, the river otter, the Iowa Pleistocene Snail and the western hognosed snake.
During winter migration bald

eagles visit open water in the Mississippi River caused by the plant's thermal discharges. They |

also use the area for summer nesting and a known nest is about eight miles north of the site.

The Indiana bat, river otter, Iowa Pleistocene Snail and western hognosed snake could occur in
the counties where the plant's transmission lines are located. But since the licensee does not
plan any refurbishment or construction as part of relicensing, the natural area where these
species would be found would not be disturbed.

This would also be true for the three threatened plant species; the eastern and western prairie
fringe orchid and the prairie bush clover. The staff's preliminary determination is that the
impact of operation of Quad Cities plant during the license renewal period on threatened and
endangered species would be small.

June 2004 A-67 NUREG-1 437, Supplement 16 |



Appendix A

The staff also considered cumulative impacts. These are impacts that are minor when
considered individually but significant when considered with other past, present or reasonably
foreseeable future actions regardless of what agency or person undertakes the other actions.

The staff considered cumulative impacts resulting from operation of the cooling system,
operation of the transmission lines, releases of radiological and radiation material, sociological
impacts, ground water use and quality impacts and threatened and endangered species
impacts.

These impacts were evaluated to the end of the 20-year license renewal term. The
geographical boundary of the analysis was dependent upon the resource. For instance, the
area analyzed for transmission lines was different than the area analyzed for the cooling water
system. The staff's preliminary determination is that cumulative impacts resulting from the
operation of the Quad Cities plant during the license renewal period would be small.

The team also looked at uranium fuel cycle and solid waste management and
decommissioning. All issues for uranium fuel cycle and solid waste management as well as
decommissioning are considered Category 1. For these issues, no new and significant
information was identified.

Our team evaluated the potential impacts associated with the Quad Cities plant not continuing
operation and replacing this generation with alternative power sources. In 2001, Quad Cities
Units 1 and 2 generated 13 billion kilowatt hours of electricity. The team looked at no action
alternative, new generation from coal-fired, gas-fired and nuclear, purchased power, alternative
technology such as wind, solar and hydropower and then a combination of alternatives.

For each of the alternatives, we looked at the same type of issues. For example, land use,
ecology, socioeconomics, these same issues that we looked at for the operation of the Quad
Cities during the license renewal term. And for two altematives, solar and wind, I'd like to
describe the scale of the alternatives that we considered because the scale is important in
understanding our conclusions.

First solar. Based upon the average solar energy available in Illinois and the current conversion
efficiencies of solar panels, these cells would produce about 100 kilowatt hours per square
meter per year. As such, 120 million square meters or about 46 square miles cells would be
required to replace the generation of the Quad Cities plant.

Regarding wind power, wind turbines have a capacity factor between 30 and 35 percent. As
such, at least 4,200 megawatts of wind power would have to be developed to replace Quad
Cities 1800 megawatts. To put this in context, in 2002 total wind power capacity in the United
States was 4,500 megawatts. In other words, the total wind power in the United States would
have to double to replace the generation from Quad Cities.
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Due to these scale issues and other siting requirements of reasonable alternatives, the team's
preliminary conclusion is that the environmental impacts of alternatives, at least in some impact
categories, is moderate or large.

So to review our approach. In their Generic Environmental Impact Statement, NRC examined
environmental Issues at all sites and found that the same conclusion could be made for 69
Category 1 issues. In our analysis we found no Information that was new and significant. And
we adopted the generic EIS conclusions. We also performed site specific analysis for Category
2 issues applicable to Quad Cities, as I've just discussed. Lastly, we found no new impacts that
were not discussed in the Generic Environmental Impact Statement. I

To summarize our findings, for 69 Category 1 issues presented in the generic EIS, we found no
information that was both new and significant. Therefore, we adopted the conclusions of the |

generic EIS. Our team analyzed the remaining issues in this supplemental EIS. And we found
that the environmental affects resulting from these issues were also a small significance with
one exception.

On one segment of the transmission lines, the induced currents were calculated to be six
milliamps. Since this slightly exceeds the NESC standard of five milliamps, we judge the I
impact to be of moderate significance. Since this line is not owned by the licensee, NRC has
notified the owner of our findings.

And I will take it back to Chip if there's any questions.

MR. CAMERON: Okay, we're going to go to Bruce before questions in a minute and also hear
from Bob Palla on accidents. But we're going to exercise a little bit of flexibility now to allow one
of our local government officials to present some remarks to us so he can make another
meeting. And Mr. Jim Bohnsack, who is the Chairman of the Rock Island County Board of
Supervisors.

Jim, do you want to come up and we'll ask Bruce to take a seat and you can come up here and
give us your comments. Thank you.

MR. BOHNSACK: Thanks, Chip. And I appreciate it and I apologize. It's difficult to meet but I I
really appreciate having an opportunity to speak. And my opportunity to speak is the same

D1-1 what I did the last time. And one of the problems we're having with Exelon is, and it's the major
company, thats refusing to pay any property taxes in the Quad City area and that comes to
about four million dollars a year. And they protested their taxes last year. They also did it again @
this year. And if we were to lose that that's $8 million that comes out of the coffers out of the
county and somebody has to make that up. |
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And all we're asking in Rock Island County is for the people to pay their fair share. People that
own homes do pay their fair shares. All companies have the right to protest their taxes and
they do and we have a settlement. But when you have a company like Exelon that comes in
and tells you that their property is worth nothing and when they're generating what we
understand is a million dollars a day out of that facility and their taxes are about $4 million, it's
pretty hard for us to believe that that facility is worth nothing.

Also they've come back and made an offer of $33 million of a ramping down, as they call it.
And they've done that to other ones. And now just last week they came and protested them
again. Now they're saying $22 million. So, when you look at a large company like that that I
think is very ruthless to talk about the value is zero. It's $33 million, it's $22 million. And so we
have concerns on really how to operate their facility. And I understand the local people doing
an excellent job. And we don't want them to leave, thats for sure. We want them to pay their
fair share.

OC01.21 If they don't pay that and we look at endangered species, you're going to see some very big
children that are going to be endangered in that area school system. They pay about $2 million
in that school system. And I believe it's very important that they pay their fair share of taxes.
And I'm just sure that the farmer's not going to be able to pay that kind of money for their
children. And they shouldn't if you have businesses that are very, very good at doing what
they're doing and making money. They ought to pay their fair share.

So I guess my biggest comments are that we do need your help from the environmental to
some how put the pressure on companies like Exelon that they pay their fair share of taxes and
then they should be able to continue to operate for 20 years. But if they operate for another 20
years and they pay no taxes, I'm telling you we are spending a considerable amount of money
trying to get it assessed, the value that we believe that it should get assessed at.

Preliminary says we've got them valued at $68 million and that it should be somewhere around
$120 million from a company that we've hired. And it's costing us thousands and thousands
and thousands of dollars to get that kind of information, which is taking money out of
everybody's coffers and making everybody else pay more money so we can provide the
services in Rock Island County that we should do.

I appreciate you letting me speak early. I apologize that meetings are getting pretty complex.
But thank you very much.

MR. CAMERON: Okay, thank you, Mr. Bohnsack. And his remarks will be reflected in the
record of today's proceeding.

We are going to go to others who want to speak after we get done with the information portion
of the session. And before we go to severe accident mitigation alternatives, why don't we see if
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there's any questions for Bruce on the findings in the draft Environmental Impact Statement. He
covered a lot of different - the team looked at a lot of different potential impacts Including
socioeconomic.

Any questions for Bruce at this point?

Yes, and let me get you on the transcript. And If you could just give us your name and
affiliation, if appropriate.

MS. PERRIGO: Hi, I'm Leslie Perrigo with IECAN. I was just wondering if you could repeat the
figure on the amount of wind power we would need to make up for the power plant?

MR. MCDOWELL: I can repeat all the figures. Wind capacity factors between 30 and 35
percent. As such, at least 4200 megawatts of wind power would have to be developed to
replace Quad Cities 1800.

Is that It?

MR. CAMERON: And Leslie, what's the full name of your group?

MS. PERRIGO: The Independent Environmental Conservation Act is the Network.

MR. CAMERON: And the acronym is pronounced?

MS. PERRIGO: IECAN.

MR. CAMERON: IECAN, okay. Thank you, Leslie. Other questions? Let's go right here and
then we'll go back to Neill. Please tell us your name.

MR. WHITT: Joshua Whitt, we represent the Rock Island Taxing Bodies. And we just had a
quick question. Where you have your conclusions and recommendations, we understand that
these are generic statements, but what does this mean for the entire process? I mean, does It
make it more likely? Less likely? What affect does it have on the process of relicensing the
facility?

MR MCDOWELL: Are you talking about the decline in the tax revenues?

MR. WHITT: No, I'm just talking about conclusions and recommendations. What affect does
that have on the likelihood of renewing the license?

MR. MCDOWELL: Any particular conclusion and recommendation?
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MR. CAMERON: I think what he wants, perhaps, and I'm sorry to interrupt you, Mr. Whitt, but
maybe it would be useful if someone described how the environmental review comes together
with the safety review and how that decision, all of that is weighed perhaps. Is that what you
need to know? All right. John Tappert.

MR. TAPPERT: Your question is is the conclusion and how is that factored into the decision?

MR. WHITT: Yes.

MR. TAPPERT: The reason we're doing these environmental reviews is because of the law
that Duke referred to, which is the National Environmental Policy Act. And the purpose of that
law was to make sure that agencies made informed decisions. What we're trying to do with this
review is reveal all the environmental impacts, to provide our senior decision makers all the
information available when they make their final decision.

The finding that we make preliminarily in this draft is that the impacts from license renewal are
not so adverse to preclude future energy policy makers renewing the license or using the
facility. So, iWs not dispositive. It doesn't determine whether it's going to be renewed or not.
But if we make that finding in the safety review, which Kimberley spoke about, also comes out
with no safety issues, it's highly likely that the Commission will renew the license.

MR. WHITT: Just out of curiosity, at what point is the safety analysis at right now and when will
that report be coming out?

MR. CAMERON: And can we go through the full schedule of when the safety analysis is done,
when the environmental review is done and when we expect a final decision on the license
renewal application?

MS. CORP: The Safety Evaluation Report will be issued with open items February 1 6th of next
year. Then it will go to the ACRS for their independent review and analysis. And then they will
give their recommendation to the Commission. And we will issue the final SER in July of next
year. And according to the schedule, since there were no petitions to intervene, the Director of
NRR has the capability to make the decision. So the recommendation will be given to the
Director of NRR. And that is set to be given to him in November.

MR. CAMERON: Okay, so iWs Office of Nuclear Reactor Regulation. So basically we have the
final environmental impact statement in the April, in the July time frame. We have the final
Safety Evaluation Report in the same time frame. And that is after the Advisory Committee on
Reactor Safeguards looks at i. So, pardon me?

MS.CORP: TheACRS-
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MR. CAMERON: Okay, the ACRS looks at It in April and then a final decision will be made in
the November time frame. Okay? All right. Thanks for asking that question because that's
good information to have on the record.

Is there any other questions about process, schedule? Oh, Neill has a question. And introduce
yourself to us, please.

MR. HOWEY: I'm Neill Howey from Illinois Emergency Management. I just had a curiosity
question, follow up to this young lady's question about wind turbines. Do we know what a
typical electrical output of one of those single wind turbine generators is?

MR. MCDOWELL: I think the assumption that we used was, I can get to you after the meeting.
I can show you the assumptions that we used in our analysis.

MR. CAMERON: Okay. And was there any Implication or concern behind the question, Neill,
that you want to follow up? I

MR. HOWEY: I just wondered how many-

MR. CAMERON: Okay, just wondered how many it would take to replace it.

MR. MCDOWELL: We have that in the document. I can-

MR. CAMERON: Okay. And if you find it before we're done we can put it on the record. I

MR. MCDOWELL: Sure. I

MR. CAMERON: Yes, and just tell us your name.

MR. MAHER: Bill Maher with Exelon Corporation. The answer to Neill's question is anywhere I
from 2,800 to 4,900 of the wind turbines, depending on whether the capacity is one megawatt
to one and-a-half megawatts.

MR. CAMERON: Okay. And Bruce, you can, if you have anything else on that later we'll put
that on the record.

MR. MCDOWELL Well, I remember that it was around one megawatt.

MR. CAMERON; Okay, other questions before we go to severe accident mitigation alternative? I
All right, thank you very much, Bruce.

Let's go to Bob Palla from the NRC on severe accidents.
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MR. PALLA: Hi, my name is Bob Palla and I'm with the Probabalistic Safety Assessment
Branch of the NRC. And I'm going to be discussing the environmental impacts of postulated
accidents. Section 5 of the GEIS is entitled, Environmental Impacts of Postulated Accidents.
The GEIS evaluates two classes of accidents; design-basis accidents and severe accidents.

Design-basis accidents are those accidents that both the licensee and the NRC staff evaluate
to ensure that plant can safely respond to a broad spectrum of postulated accidents without risk
to the public. The environmental impacts of design basis accidents are evaluated during the
initial licensing process and the ability of the plant to withstand these accidents has to be
demonstrated before the plant is granted a license.

Most importantly, a licensee's required to maintain an acceptable design and performance
capability throughout the life of the plant including any extended life operation. Since the
licensee has to demonstrate acceptable plant performance for the design-basis accidents
throughout the life of the plant, the Commission has determined that the environmental impact
of the designed basis accidents are of small significance.

Neither the licensee nor the NRC is aware of any new and significant information on the
capability of the Quad Cities plant to withstand design basis accidents. Therefore, the staff
concludes that there are no impacts related to design-basis accidents beyond those discussed
in the GEIS.

The second category of accidents evaluated in the GEIS are severe accidents. Severe
accidents are, by definition, more severe than design-basis accidents because they result in
substantial damage to the reactor core. The Commission found in the GEIS that the risk of a
severe accident in terms of atmospheric releases fall out onto open bodies of water, releases
the ground water and societal impacts are small for all plants. Nevertheless, the Commission
determined that alternatives to mitigate the consequences of severe accidents must be
considered for all plants that have not done so.

We refer to these alternatives as severe accident mitigation alternatives or SAMA, for short.
The SAMA evaluation is a site specific assessment and is a Category 2 issue as explained
earlier. The SAMA review for Quad Cities is summarized in Section 2 and described in detail in
Appendix G of the GEIS supplement.

The purpose of performing the SAMA evaluation is to ensure that plant changes with the
potential for improving severe accident safety performance are identified and evaluated. The
scope of potential plant improvements that were considered included hardware modifications,
procedure changes, training program improvements as well as other changes. Basically a full
spectrum of plant changes and other potential changes. The scope includes SAMA's that
would prevent core damage and SAMA's that improve containment performance given that a
core damage event would occur.
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The SAMA evaluation consists of a four step process. The first step is to characterize overall
plant risk and leading contributors to risk. This typically involves the extensive use of the plant
specific probabilistic risk assessment study, which is also known as the PRA. The PRA Is a
study that identifies the different combinations of system failures and human errors that would
be required for an accident to progress to either core damage or containment failure.

The second step in the evaluation is to identify potential improvements that could further reduce
risk. The information from the PRA such as a dominant accident sequences is used to help
identify plant improvements that would have the greatest impact in reducing risk.
Improvements identified in other NRC and industry studies as well as SAMA analysis for other
plants are also considered.

The third step in the evaluation is to quantify the risk reduction potential in the implementation
costs for each improvement. The risk reduction in the implementation cost for each SAMA are
typically estimated using a bounding analysis. The risk reduction is generally over estimated by
assuming that the plant improvement is completely effective in eliminating the accident
sequences it is intended to address.

The implementation costs are generally under estimated by neglecting certain cost factors such
as maintenance costs and surveillance costs associated with the Improvement. The risk
reduction and cost estimates are used In the final step to determine whether implementation of
any of the improvements can be justified.

In determining whether an improvement Is justified, the NRC staff looks at three factors. The
first is whether the improvement is cost beneficial. In other words, is the estimated benefit
greater than the estimated Implementation cost of the SAMA. The second factor is whether the
improvement provides a significant reduction in total risk. For example, does it eliminate a
sequence or a containment failure mode that contributes to a large fraction of plant risk.

The third factor is whether the risk reduction is associated with aging affects during the period
of extended operation, in which case, if it was, we would consider implementation as part of the
license renewal process.

The preliminary results of the Quad Cities SAMA evaluation are summarized on this slide. Two
hundred eighty candidate improvements were identified for Quad Cities based on review of the
plant specific PRA, relevant Industry and NRC studies on severe accidents and SAMA analysis
performed for other plants.

Exelon reduced this list to a set of 15 potential SAMA's based on a multi-step screening
process. Factors considered during the screening Included whether the SAMA is applicable to
Quad Cities. It may not be applicable If it was, for example, Identified for a different reactor
type. We also considered whether the SAMA would involve major plant modifications that
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would clearly exceed the maximum obtainable benefit or whether the SAMA would provide only
a minimal risk reduction based on the review of the PRA.

A more detailed assessment of the conceptual design and cost was then performed for each of
the 15 remaining SAMAs. This is described in detail in Appendix G of the GEIS supplement.
The cost benefit analysis shows that four of the 15 SAMA's are cost beneficial when evaluated
in accordance with NRC guidance for performing regulatory analysis. All four cost beneficial
SAMA's involved procedure improvements rather than hardware modifications.

As shown on this next slide, the cost beneficial SAMA's involve developing procedures to
operate equipment locally during the loss of 125 volt buss by using temporary connections to
the second unit. The second SAMA involves procedures to manually control feedwater given
the loss of 120-volt DC control power. The third SAMA involves developmental procedures to
terminate reactor depressurization prior to the lose of the steam driven injection pump so that
core cooling could be maintained.

And the fourth, SAMA involves procedural changes to control containment pressure during
containment venting in order to assure that adequate suction head for injection pumps is
maintained. None of these SAMA's are related to managing the affects of plant aging.
Therefore, none of the SAMA's are required to be implemented as part of license renewal.

So to summarize, the NRC's staff's preliminary conclusion is that additional plant improvements
to further mitigate severe accidents are not required at Quad Cities as part of license renewal.

I'll take any questions you may have.

MR. CAMERON: Okay, thank you, Bob. I suppose one question that people might have is if
the four cost beneficial SAMA's are not required for license renewal, what happens to those in
terms of the NRC process, licensee implementation?

MR. PALLA: Well, at this stage, these are preliminary conclusions. We would expect to have
some further dialogue with the licensee in these areas, and conceivably would transfer these
over to the safety side. These are not real issues for part of renewal. But we would pursue
these as operating plant issues under the current operating license.

MR. CAMERON: Because Kimberley pointed out that current operating framework, you would
plug these into that framework.

MR. PALLA: Yes, we would consider whether they were justified.

MR. CAMERON: All right. Questions for Bob on the SAMA evaluation? Anything on that?
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Okay, Bob, thank you very much.

I'm going to ask Duke to wrap up here in terms of conclusions and more importantly, perhaps,
how you submit comments on everything in the draft EIS including the SAMA evaluations.
Duke?

MR. WHEELER: Thank you, Chip. Our preliminary conclusions after all of that are first of all
that the impact of license renewal are small for all the areas with the exception that Bruce
pointed out. There's one part of the North Nelson Transmission line where the report that we
got from Exelon was that the calculated induced current was 6 milliamps compared to the
National Electric Safety Code specification of 5 milliamps. I

And what we did with that was informal correspondence. I did send a letter out to the corporate |

entity that owns, operates and maintains that transmission line and basically said, here's what
we found. In line with the intent of the National Environmental Policy Act, we are disclosing this
to you.

The impacts of alternatives to license renewal range anywhere from small to large, to I
summarize a good part of Bruce's presentation. And so our bottom line, preliminary
recommendation is that the adverse impacts of license of renewal for Quad Cities Units 1 and 2
are not so bad that preserving the option would be unreasonable.

And this just gives us a couple more of the key dates coming up for the environmental review.
We did issue the environmental impact statement back in November per the prescribed
schedule. For the comment period that we are in presently ends on January the 27th next year.
I make one comment on that. Any comments that I receive prior to that time will be addressed

in the final environmental Impact statement that's going out in July. But I'm not going to slam
the door shut on July the 27th as I leave the office. If comments come in later and it is still
practical for me to consider those comments and address them in the final EIS before we go
into our final manuscript and send it out to the print plant, then I will do that. And the final date
is noted on the slide for issuing the environmental impact statement is July of 2004.

This slide just identifies myself as your primary point of contact with our staff on this
environmental impact statement. And a few other ways that the document Is made available to
you, three libraries in the local area, the Cordova District Library and, welcome aboard, the
River Valley Library at Fort Byron and also the Davenport Public Library. I've been on the
phone with them and when we did mail out the environmental impact statement to our mailing I
list, they all did receive copies of the environmental impact statement. It's there for you to take
a look at.

In addition, if you have a computer at home and can get on line, there's information on this slide
which let's you know how you can go about accessing the environmental impact statement
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electronically. It's kind of a long drawn out link. If you have any problems with it, give me a
phone call and you and I will sit there at the keyboards, you at yours and me at my keyboard
and we'll go through it one keystroke at a time if that's what it takes for you to access this
through our external web site.

Other ways of providing comments. That you may certainly also send snail mail, if you will, to
the NRC staff. And I would ask that you use the address that's on this slide. The Chief of our
Rules and Directives Branch, one of the advantages of using that part of our staff is that
guarantees that your comments will go into the public record.

And if just by chance somebody happens to be in the area of Rockville, Maryland, during the
comment period, you're certainly welcome to stop by and make comments to me. I will jot them
down and they will go into the public record. And also we have established an e-mail address
for the expressed purpose of receiving comments on the Quad Cities license renewal
environmental review. And that e-mail address is at the bottom of the slide there. And I'm the
person that opens up that e-mail address every day. And if I'm not in, there's two other, two or
three other people who have access to it. And you may certainly do that. Anything that comes
in by way of e-mail will become part of the official record.

And there's kind of an underlying thought on ways that we will and will not accept public
comment. Bottom line is we want it in a form that we can make it a matter of public record,
which means at the open house out here, preceding this meeting. We would discourage you
from coming up to one of the staff with your comments unless you had a piece of paper to hand
to us. We want it to be something that can be made a matter of record. And words that just
disappear into the air don't fit that.

If you have any documents that you would like attached to the transcript that is being developed
for this meeting, give those documents to me and I will attach those documents to the transcript
as long as it is not completely impractical, if is not three ring binders full of stuff.

This concludes my prepared remarks and if there are any questions, I'd be happy to entertain
them. Otherwise, I'll turn it back over to Chip.

MR. CAMERON: And Duke, just to put another sort of a slant on what you said about
discouraging comments, you're not talking about discouraging people from talking to us about
issues. But if they want to get their comment on the record they should do it in here or in
writing.

MR. WHEELER: Absolutely. If it's a comment that's substantive, it's related to one of the
environmental disciplines that we examine. If you meet me outside in the hallway and just say,
hey, I know of four more bald eagle nests within eight or ten miles of the site, I would ask, at a
minimum, that you either write that down and hand it to me and I'll put it on the transcript or take
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my e-mail address, go back to a keyboard, send it in to me, give it to me in some form that I
can get it into the record. I

Now, if it's a comment about general process, well, how long does it take to get the
environmental impact statement out? How sacred is that July date? That I don't take as a
comment on the substance of the environmental review. And we can talk that over the
telephone or face to face without i having to be written. |

MR. CAMERON: Okay. And just one other question in terms of the comments that do come
into us, Duke, can people look at the web site and see what comments other people have I
submitted? Is that part of the public, you mentioned it's part of the public record. But Is it part
of the public record then so that people can look at them.

MR. WHEELER: Yes, after a fashion. Now, people cannot get into this e-mail address and go
look and see all the e-mails that's been received. However, I will print out that e-mail and I'll
send it over to our document control people. And, you know, with a specification that this be
scanned Into the public record. And then you get into another arena that a lot of people have
come to know and love with the NRC, the ADAMS, Agency Document Management Access
System. And that is publicly available. So after a period of time through a process, yes. If |
anybody here would like to see what I received at that e-mail address, you'll be able to do it.
What I would strongly suggest doing Is getting on the phone with me telling me of your Interest
and I'll help you through it.

MR. CAMERON: Thats great, Duke, to offer to do that. Thank you very much.

Are there any final questions before we go to hear from those of you who wanted to make.
comments? Any questions for Duke about schedule and as Mr. Whitt question emphasized,
the answer to that question is that the environmental review is one part of what the NRC looks
at in making its decision on the license renewal application. There's also the safety evaluation I
that Kimberley talked about. |

Questions? Okay, thank you very much, Duke. And we have three commenters. And there's
Leslie Perrigo from IECAN and then we're going to go to Joshua Whitt - Bohnsack? Okay,
great. So we're going to go to Leslie Perrigo first and then we're going to go to Mr. Timothy
Tulon from, he's the Site VP, Vice President, Site Vice President at the Quad Cities Nuclear
Power Station.

So, Leslie, would you like to come up here and talk to us please? Thank you. I

MS. PERRIGO: Hello. I'm Leslie Perrigo. My organization is IECAN, as I said, Independent
Environmental Conservation and Activist in that work. We work on energy reform and public
issues, sort of like a much smaller version of Public Citizens.
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There are a couple of concerns which I feel need to be addressed as they are legitimate
concerns that relate directly to the health, safety and general well being of the environment

0C02-11 surrounding the Quad Cities Nuclear Power Station. Regarding plant performance, failure to
comply with the NRC procedures and complete basic routine maintenance on schedule has
incurred preliminary wear and irreversible damage to vital reactor components increasing the
possibility of a mechanical failure and the likelihood of a major accident.

In June of 1996 a fine of $100,000 was proposed against the utility for failing to correct design
deficiencies for components in one of the plant's emergency core cooling systems.
Modifications to pipe supports and structural steel in the 1980's had resulted in additional loads
on steel beams. In some cases, exceeding those permitted in the original plant design. These
deficiencies were not corrected until 1996.

In June of 1997, a fine of $50,000 was proposed for deferring repairs to the interior and exterior
siting of the reactor building at Quad Cities Nuclear Power Station. Both interior and external
siting are needed for the reactor building to fulfill its designed purpose, which is containment.

In 1998, the NRC proposed fines in excess of $450,000 for failure to implement an adequate
program for monitoring maintenance, failure to develop adequate procedures and systems to
safely shut down the Quad Cities Nuclear Power Station and for performing pressure tests of
the interior reactor vessel in piping after the reactor had started up instead of before the reactor
start up in order to detect any leaks in the reactor vessel and piping, which is the NRC
regulation.

Between June of 1999 and September of 2002, the utility neglected to correct multiple switch
failures, which impacted the availability, reliability and capability of equipment used to respond
to initiating events and prevent undesirable consequences from a plant fire. In March of 2003,
the NRC staff identified a number of human performance issues, including damage to a control
drive pump due to improper setting of a lubricating device, failure to recognize the unit to shut
down cooling system was inoperable for several months and several instances of valves being
placed in the wrong position.

These are but a few of the events which have increased the amount of [undistressed] on the
0c02-21 reactor components and accelerated the aging process. The NRC has confirmed that age-

related degradation of boiling water reactors will damage or destroy vital internal components
well before the standard 40-year license expires. Yet the readiness of the industry to meet the
projected maintenance and repair challenges is unclear.

For some components as in 1994, methodologies were still in the conceptual phase of
development. The course route is one of many safety related components that may be
damaged or destroyed by age related degradation and boiling water reactors. A German utility

oc02-. operating a General Electric Mark 1 boiling water reactor of the same design as Quad Cities 1
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and 2 where extensive core shrouding was found estimated the cost of replacement at $65
million. Germany's oldest boiling water reactor was closed in 1995 after German nuclear
regulators rejected a plan to repair rather than replace the cracked core shroud. Extensive core
shroud cracking was discovered at Quad Cities Unit 1 in 1994. Reactor aging will require a
major continuous effort by the industry officials to anticipate emergent age related problems
and resolve them before they become a crisis. By dealing with the whole problem of age
related degradation now, Federal and State regulators can insure the safety and engineering
implications of multiple failures in boiling water reactors.

2-4 Lastly, the continued operation of any General Electric Mark 1 boiling water reactor relies upon
a nuclear waste storage and cooling pond that is elevated six to ten stories up in the reactor's
secondary containment building and does not appear to have any significant structure to reduce
the likelihood of penetration by deliberate attack. Only four of the 103 operating nuclear
reactors in the United States have design features intended to resist aircraft impact.

Mark 1 and 2 and Seivert Reactors have design features that intend to resist aircraft impacts up
to six times and Three Mile Island, Unit No. 1 was designed to resist aircraft Impact up to 90
times. No other US reactor was designed to withstand aircraft impact.

2-5 The identified structural vulnerability of Mark 1 radiated fuel storage and cooling pond
constitutes an unreviewed safety issue. Attack on a reactor could lead to rapid onset - with
open containment and a raging fire. An NRC study concluded that a generic estimate of 100
percent of the radioactive isotope - 137 in the field pool would be released in the event of a
spent fuel pool fire. A spent fuel pool contains, a full spent fuel pool contains 74 million curies
of- 137.

2-6 Defense of nuclear facilities should be seen as a key component to Homeland Security. As
such, spent fuel pools should be reequipped with low density racks and all other spent fuel
should be hardened and dispersed throughout the site to make it a less attractive target.

2-7 In conclusion, I would just like to point out that the useful life time of a nuclear power plant is 25
-8 years in actual practice. This comes directly from something we found on the NRC web site. It

is becoming abundantly clear that aging of reactor components poses serious economic and
safety risk at boiling water reactors. The General Electric Mark 1, In particular, has significant
inherent design flaws and lost containment integrity during nuclear accident.

2-9 Under the circumstances, it would be prudent to retire the Quad Cities Nuclear Power Station In
2012 and seek out safer more financial viable solutions for the community. Thank you.

MR. CAMERON: Thank you, Leslie. And, Leslie, do you want us to put a, we can attach the
written version If you want to the record.
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MS. PERRIGO: Yes.

MR. CAMERON: Okay. Good, thank you very much, Leslie, for those comments. Let's go to
Mr. Tulon to talk to use for a few minutes.

MR. TULON: Chip, thank you. I appreciate the opportunity to comment today. And I just want
to thank Leslie for her comments because it's important within our environment that we have a
very open commentary and debate on the issue.

But really what I want to comment on here in closing is the property tax issue because the
property tax issue is a very difficult issue for both sides. Taking a look at a little background on
the topic is the laws in the State of Illinois have changed. And they changed in 1997 to the year
2000.

And basically what happened is you changed the way the plant was assessed from going from
essentially cost minus depreciation to what's termed the fair market value. And so here's the
question, right? Is what is the fair market value of Quad Cities. We listened to Chairman
Bohnsack talk about this offer and this value. It's a very difficult question to come around with.

And we have publicly stated in the past, and I am publicly stating here again today is that we
intend to pay taxes and that the position of zero assessment for Quad Cities is really an
extreme position. So I would tell you is we remain committed to solving this issue going
forward. And we recognize the impact that this potentially has on local taxing bodies. And we
are optimistic that we can reach agreement that's going to minimize the impact of the tax issue
on Quad Cities.

Chip, I appreciate the opportunity to comment, thank you.

MR. CAMERON: All right. Thank you. Because we do have some time left, Duke had
mentioned the open house and the opportunity to talk to the NRC staff. I just wanted to
introduce some of the other NRC staff that are here from Headquarters and the Region in case
any of you want to have any conversations with them after we formally conclude the meeting.

And you know the people who spoke. From Headquarters we have Jenny Davis right here who
is on the Environmental Review Team, License Renewal. We have Laura Zaccari, who's from
our Office of General Counsel. Headquarters, Mr. Rich Emch back there. And Rich is a Health
Physicist. If you have health physics types of questions, please talk to him. And we're lucky to
have a strong contingent here from our Regional Office.

And I first want to introduce the Resident Inspectors for Quad Cities. And these are the people
who really are at the plant. They live in the community. They're looking to make sure the NRC
regulations are met. And we have Carla Stoedter. Carla is the Senior Resident. And we have
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Mike Kurth who Is with us right here. And also Laura Kozak, who used to be a resident here
and now she is the Lead Inspector In our Region 3 Office for license renewal. And we have
Mark Ring here who's a Branch Chief within the Reactor Projects Division. And Theresa Ray,
who's right over here from our Regional Office too.

And I didn't know whether, If Mark or any of you wanted to say anything about anything that you
heard today. I'm not trying to put you on the spot but I just wanted to give you the opportunity If
you wanted to say anything.

The staff is here and if you want to talk to them, please do so. And I just thank all of you for
coming out and I'm going to turn it over to John. Do you want to say, John Tappert, say a few
words to close the meeting out? I

MR. TAPPERT: Just to thank everyone for coming out today. And notwithstanding Duke's
caveats on the formal commenting process, if anyone wants to stay after the meeting and
discuss any issues, we'll be happy to do that. And thanks again.

MR. CAMERON: We're adjourned.
t

Transcript of the Evening Public Meeting on December 16, 2003, Moline, Illinois

MR. CAMERON: Good evening, everyone. And welcome to the NRC's public meeting tonight.
My name is Chip Cameron. I'm the Special Counsel for Public Liaison at the Nuclear
Regulatory Commission. And it's my pleasure to serve as your facilitator for the meeting I
tonight. And In that role I'll just try to make sure that all of you have a productive meeting. I

And the topic tonight Is the Draft Environmental Impact Statement that the NRC has prepared
to assist it in its evaluation of the license application that we got for renewal of the Quad Cities
operating license from the Exelon Company. Our format for the meeting is fairly simple. We're
going to give you some background information. We have a number of presentations tonight
on the NRC process and also on what the conclusions and findings and analysis are that are
contained in the Draft Environmental Impact Statement.

We also want to hear from any of you who want to make a more formal comment on the record
for us tonight on any of the issues in the Draft Environmental Impact Statement. And ground
rules, if you have any questions or whatever, just signal me. I'll bring you this cordless
microphone. Tell us who you are and your affiliation if appropriate. And we'll capture that on a
transcript. Mr. Ron LeGrand Is our stenographer tonight. That transcript of this meeting will be
available, publicly available for anybody who wants to see it.

And the agenda is going to start out with Mr. John Tappert, who is the Chief of the
Environmental Section in the Office of Nuclear Reactor Regulation back at NRC Headquarters
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in Rockville, Maryland. John's going to give you a formal welcome. And then we're going to
move to Kimberley Corp, who's here, who is also with the NRC at NRC Headquarters in our
Office of Nuclear Reactor Regulation. Kimberley is the backup Project Manager on the
evaluation of the Quad Cities license renewal application, on the safety evaluation. And you'll
be hearing there's an environmental evaluation. There's a safety evaluation to aid us in making
a decision on whether to grant the renewal. And Kimberley will tell us about the overall license
renewal process.

We're then going to focus in on the environmental review process. And we do have the project
manager for the environmental reviewvfor the Quad Cities license renewal and that's Mr. Duke
Wheeler. He's right here. Also, Office of Nuclear Reactor Regulation. Then we'll go on to you
to see if there are any questions about the license renewal process.

And then we're going to get into some substantive conclusions. We're going to have Mr. Bruce
McDowell, who's right over here. And Bruce is the team leader for the group of experts that the
NRC has helping us to prepare the Draft Environmental Impact Statement. Bruce is from
Lawrence Livermore National Lab in California. And he leads the team of experts from labs
around the country who have been looking at the environmental impact. He's going to tell you
what's in the Draft Environmental Impact Statement. He's going to do a summary of that for
you.

We have a short subject, so to speak, something called Severe Accident Mitigation
Alternatives. Thats part of the Environmental Impact Statement and Bob Palla from the NRC
staff, again Office of Nuclear Reactor Regulation, is going to lead us through that. And then
we'll go for questions. And then we'll go to those who might want to make a formal comment.
And if you decide to make a formal comment, just let me know. We've asked people to sign up
in advance but we don't have a big crowd, so if the moment seizes you during the meeting, just
let us know.

And thank you for being here tonight and we'll try to do our best to answer your questions. And
we definitely want to listen to your comments. And I'm going to ask John to start us up.

MR. TAPPERT: Thank you, Chip. And good evening and welcome. And for those of you back
from this aftemoon, welcome back. My name is John Tappert and on behalf of the Nuclear
Regulatory Commission I'd like to thank everyone for coming out tonight and participating in this
process. I hope that you'll find the information we will share with you tonight to be useful and
we look forward to receiving your comments tonight and in the future.

I'd like to start off by briefly going over the agenda and the purposes of tonight's meeting. First
of all, we're going to provide a brief overview of the entire license for renewal process. This
includes both a safety review as well as the environmental review, which will be the principle
focus of tonight's meeting. Then we're going to present the preliminary findings of our
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environmental review, which assesses the impacts associated with extending the operating
licenses, the Quad Cities Units 1 and 2, for an additional 20 years. Then we'll give you some
information about the schedule for the balance of our review and how you can submit
comments in the future. And then finally, really the most important part of tonight's meeting
where we receive any comments that you may have tonight.

But first let me provide some general context for the license renewal process. The Atomic
Energy Act gives the NRC the authority to issue operating licenses to commercial nuclear
power plants for a period of 40 years. For the Quad Cities units, those licenses will expire in
2012. And our regulations also make provisions for extending those operating licenses for an
additional 20 years. And Exelon has requested license renewal for both units.

As part of the NRC's review of that license renewal application, we do an environmental review
to look at the Impacts on the environment for 20 years of extended operation. And we held a
meeting here last April to seek your input early In our review and now we've retumed, as we
indicated at that earlier scoping meeting, to present the preliminary results in our Draft
Environmental Impact Statement. And again, the real reason we're here tonight is to receive
any comments that you may have on that draft.

And with that brief introduction, I'd like to ask Kimberley to give us more information on the
safety review.

MS. CORP: Thank you, John. As Chip said, my name is Kimberley Corp and I'm the NRC's
Backup Project Manager supporting the safety review of the Exelon's license renewal
application for both Quad Cities in Dresden. Before I get into the discussion of the license
renewal process, I'd like to take a minute to talk about the Nuclear Regulatory Commission in
terms of what we do and what our mission Is.

As John said earlier, the Atomic Energy Act of 1954 is the legislation that authorizes the NRC to
regulate the civilian use of nuclear materials. In carrying out that authority, the NRC's mission
Is threefold. One is to insure adequate protection of public health and safety, two is to protect
the environment, and three Is to provide for common defense and security.

The NRC accomplishes its mission through a combination of regulatory programs and
processes such as inspections, enforcement actions, assessment of licensee performance and
evaluation of operating experience of nuclear plants across the country. The NRC's license
renewal review is similar to the original licensing process in that it involves two parts.

The safety review, which includes a safety evaluation, plant inspections and independent review
by the ACRS or Advisory Committee on Reactor Safeguards, as well as an environmental
review, which Duke will discuss later. First you might ask what does the safety review
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consider? There are two types of safety issues, current operating issues which are dealt with
now and aging management issues that are dealt with in license renewal.

Under the current operating license, the NRC's regulatory oversight deals with current safety
issues. We do not wait for a plant to come in for license renewal before requiring them to
address any issue. Because the NRC has or is dealing with those issues such as security or
emergency planning, we do not re-evaluate them in license renewal.

The license renewal safety review focuses on aging management issues and the programs that
the licensee has already implemented or will implement to maintain the equipment safely. The
safety evaluation report is independently reviewed by the ACRS. The ACRS is a group of
nationally recognized technical experts in the nuclear safety area that serve as a consulting
body to the Commission itself. They review each license renewal application as well as the Stat
staff's Safety Evaluation Report and form their own conclusions and recommendations and
report them directly to the Commission.

The environmental review evaluates the impact of license renewal on a number of areas.
These areas include, among others, ecology, hydrology, cultural resources and socioeconomic
issues. As I said earlier, Duke will discuss the environmental review in greater detail next.

The next slide will discuss the license renewal process. You might ask, how does all this come
together? This slide really gives a big picture overview of the license renewal process. And as
you can see from this slide, the process involves two parallel paths; the safety review and the
environmental review.

The safety review involves the NRC staff review and assessment of the technical information
that's contained in the licensee's application. There's a team of about 30 NRC technical
reviewers and contractors back at the NRC Headquarters in D.C. who are conducting the safety
review right now. And the team is also supported by the technical experts at three different
national laboratories including Argonne, outside of Chicago, Brookhaven in Long Island New
York and Pacific Northwest in Washington State. So there's a lot of expertise in the team
conducting this review.

The staff safety review focuses on the effectiveness of the proposed aging management
programs for these plants systems, structures and components that are within the scope of
license renewal. The NRC staff reviews the effectiveness of these programs to insure that the
plant safety can be maintained throughout the license renewal term.

The safety review also focuses on the application's time limited aging analysis. Each original
design analysis that had assumed a 40-year life must be reevaluated to extend the 40-year
term to a sixty year life term for license renewal. This safety review process also involves
audits and on site inspections. These inspections have been conducted by a team of
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inspectors pulled together from both Headquarters as well as the NRC's Regional Office in
Chicago.

The results of their inspections were documented in separate inspection reports. And the
results of the staff's safety review as well as the results of inspections will be documented in the
Safety Evaluation Report. And a copy of that will be provided to the ACRS for independent
evaluation. Both the regional scoping and aging management review inspections have been
completed. And we are In the process of writing the Safety Evaluation Report right now.

The second part of the review process involves an environmental review with scoping activities
and developing a draft supplement to the GEIS, or Generic Environmental Impact Statement,
for license renewal of nuclear plants. And this has been published for comment. And I
eventually we'll be issuing a final supplement to the GEIS for license renewal of nuclear plants
which will address the comments that we receive here today at this meeting or in the future
from any written comments. |

So, as you can see from the slide, the final agency decision on whether to approve or deny the
application will require a number of things. A Safety Evaluation Report, which documents the
results of the safety review; the final supplement of the Generic Environmental Impact
Statement, which documents the results of the environmental review as well as inspection
reports that documents the results from the Regional inspections. All three of these reports will
be factored in as well as the independent review of the ACRS into the final agency decision.

And that concludes the license renewal process.

MR. WHEELER: Good evening. I'm Duke Wheeler and I'm the Environmental Project
Manager responsible for the environmental review that's being performed to support the license
renewal application for Exelon for license renewal of Quad Cities Units I and 2. I

The National Environmental Policy Act of 1969 requires a systematic approach in evaluating the
impacts of proposed major Federal actions. Consideration is to be given to environmental I
impacts of the proposed action and mitigation for any impacts believed to be significant. I
Aitematives to the proposed action including taking no action on the applicant's request are
also to be considered. Our environmental impact statement is a disclosure tool and it does
involve public participation. The NRC regulations require that an environmental impact
statement be prepared for license renewals.

Our decision standard, stated perhaps a bit more simply than what you read on this slide, is
basically, are environmental impacts of the proposed action great enough that maintaining the
license renewal option for Quad Cities Units 1 and 2 is unreasonable. And I'd like to point out
at this time that we, the NRC, do not decide whether or not Quad Cities will operate for an

June 2004 A-87 NUREG-1437, Supplement 16 |



Appendix A

additional 20 years. Other regulatory agencies and the licensee will actually make that
decision.

Now, this slide is just an expansion of that bottom that you saw on Kimberley's, I think it's Slide
5 that you have, the bottom line was the path for the environmental review. This is an
expansion of that. And basically where we stand in the process, the applicant did submit their
application back in January the 3rd of this year through the Federal Register and other
avenues. We publicized our intent to prepare an environmental impact statement.

One of the early phases of our process that's laid out by the National Environmental Policy Act
was referred to as the scoping process. And there is an opportunity there for public
participation. And basically the scoping process is, it's an activity whereby we receive
comments from interested members of the public that help us to scope out the bonds of the
environmental review for the various disciplines that we're going to be performing.

We also had a site audit. A team of environmental experts came out and visited the site in
March. And also we had a public meeting in April, as John mentioned a bit earlier, another
opportunity for public participation. And that was just a part of the scoping process.

After the site audit, if it's determined that we still don't have enough information for us to
prepare our environmental impact statement, then we will send a formal request for additional
information out to the licensee. We did that. They responded. We now have all the
information we need. And we then published a draft of our environmental impact statement.
And some of the alphabet soup here is GEIS. This is a Generic Environmental Impact
Statement that we published several years ago. And it addressed, it gave common conclusions
related to a lot of different environmental issues for license renewal of power plants across the
country.

As each plant comes in for license renewal, we will publish a plant specific supplement to that
Generic Environmental Impact Statement. And what I have published here in November is the
supplement for Quad Cities Units 1 and 2. That's Supplement 16. And this meeting here is an
opportunity for the public to provide us their comments on that Draft Environmental Impact
Statement.

Once we get comments in from the public, and we'll go back, and because it's a draft, we'l take
a look at it ourselves to see if there's any parts of it that need to be tweaked to be put into final
form. And then July of 2004 we're going to be on schedule to publish our final environmental
impact statement.
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And I'd like to conclude my comments at the moment at this portion of it, turn the meeting back
over to Chip. And then I'll be followed by our team leader, Bruce McDowell, who will get right
into the real substance of what our environmental findings are. Chip?

MR. CAMERON: Okay, thanks, Duke. And before we get into the substance, let's see if
there's any questions about the NRC process or about the NRC itself. Kimberley gave us a
little bit of information on what our responsibilities are. And if you can just give us your name
and affiliation, if appropriate.

MS. REGAN: Hi, my name is Molly Regan, and I'm with ICAN. And you made a comment,
Duke, that other agencies and Exelon would be the ones that would determine whether this
license is renewed or not.

MR. WHEELER: Right.

MS. REGAN: So does that mean that the NRC does not determine -

MR. WHEELER: Right, we do not. I

MS. REGAN: What agencies then -

MR. WHEELER: State regulators have a say in whether or not the plant will operate and under
what conditions.

MS. REGAN: But what other Federal agencies are involved in the final determination of issuing
a license? I

MR. CAMERON: I think that one thing we need to make clear here is that Duke didn't say that
other agencies were involved in the decision to renew the license but whether to continue
operating. In other words, the company needs an approval from the NRC in order to operate.
But it's the company's business decision about whether they actually will operate and the State
agencies who have an influence on whether the company will operate and at what rates. What
agency is that, Duke?

MR. WHEELER: I would have to defer to the licensee, excuse me. If you're asking which State
agency Is the one that determines whether or not they can or cannot operate?

MR. CAMERON: Well, when you were referring to the statement that Molly was asking about
and you said that other agencies and the licensee would be involved in whether the plant
actually would operate. -
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MR. WHEELER: My real message was although we issue the license to operate we are not the
ones who make the actual decision as to whether or not they really do operate. Its our license
that they must have in order to operate. But it's not our decision as to whether or not they
actually will operate. That decision is a very large part up to, among others, the licensee.

MR. CAMERON: Is that clear, Molly? Its a distinction perhaps between the safety aspects of
operation and the business economic aspects of operation. Do you want us to go further?

MS. REGAN: So is it the State where it's located? So its just Illinois that has a determination
in this? It's not any of - it wouldn't be like Iowa agencies would have anything to do with that?

MR. WHEELER: I would ask if there is a representative from Exelon here that can shed some
light on who you have to deal with in order to get all the permissions you need to operate the
plant. Can anybody -

MR. CAMERON: Fred, do you want to take a shot at this or?

MR. STORMER: Molly, to answer your question, I think the question that you're asking - I'm
Bill Stormer, Site Communicator from Exelon Nuclear. I want to clarify your question. I think
the question that you're asking, Molly, is who makes the decision whether to renew the license
or not, who gives us the final permission as Exelon to operate the plant. Is that the question
you're asking?

MR. CAMERON: You're going back to the NRC statement again.

MS. REGAN: Maybe I should read what I wrote down when Duke was speaking. Other
agencies and Exelon will determine whether or not Quad Cities 1 and 2 will have their license
renewed. And my question was what other agencies?

MR. CAMERON: Duke, and just to make sure that vwe know what you were saying, did you say
that other agencies would make the decision about whether the license was renewed or-

MR. WHEELER: No.

MR. CAMERON: - they would operate. Okay. First of all,-

MR. WHEELER: Right. The decision on whether or not to renew the license is an NRC
decision. Does that clarify anything?

MR. CAMERON: That's one thing.
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MR. WHEELER: Once the renewed license then is Issued, i's up to the utility and other
regulators to decide what they want to do with what that renewed license will allow.

MR. CAMERON: John, do you want to try to shed some light on this for us?

MR. TAPPERT: Yeah, I don't know if I can or not but the point we're trying to make with that,
the NRC is the sole regulatory authority for issuing the license, okay? So we're going to make
the determination some time late next year whether to extend their license for another 20 years
or not. The distinction that we're trying to make in the presentation is just because we extend
that license to 2032, they may or may not operate during that period of time. They have a
license to operate. You may have a license to drive. You may chose not to drive for any
number of reasons. You don't have a car. You don't have, you know. They may decide for
economic reasons it's not appropriate to continue to operate the facility but they have a license.

That's not to say that the NRC just Issues a license and then walks away. There's a continuing
and ongoing oversight process to make sure that If they do operate they will operate safely. I'm
not sure if that helps at all but that was the point we were trying to make there.

MR. CAMERON: Okay. Thanks, Molly, for at least allowing us to try to clarify what we were
talking about there.

How about other questions? Anything on process or the NRC before we go on to the findings?
And if something comes up during the meeting, a question, we'll deal with it then.

Duke, thank you and Kimberley and John.

And now we're going to go to Bruce McDowell who's going to talk about the findings in the Draft
Environmental Impact Statement.

MR. MCDOWELL: Good evening, I'm Bruce McDowell from the Lawrence Livermore
Laboratory and I am the team leader for the team of experts that prepared the Supplemental
Environmental Impact Statement for Quad Cities license renewal.

In the Generic Environmental Impact Statement for license renewal, the NRC identifies
92 environmental issues that are evaluated for license renewal. Sixty-nine of these issues are
considered generic or Category 1, which means that the impacts are the same for all reactors
or the same for all reactors with certain features such as plants that use water from large rivers.

For the other 23 issues, referred to as Category 2, the NRC found that the impacts were not the
same at all sites and therefore a site specific analysis was needed. Only certain issues
addressed in the Generic Environmental Impact Statement are applicable to the Quad Cities
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plant. For those generic issues that are applicable to Quad Cities, we assessed if there was
any new information related to the issue that might change the conclusion in the Generic
Environmental Impact Statement. If there is no new information then the conclusions of the
Generic Environmental Impact Statement are adopted.

If new information is identified and determined to be significant, then a site specific analysis
would be performed. For site specific issues related to Quad Cities, site specific analyses were
performed. Finally, during the scoping period, the public was invited to provide information on
potential new issues. And the team, during their review, looked to see if there were any new
issues that needed evaluation.

For each issue identified in the Generic Environmental Impact Statement, which I'm going to
call the GEIS, an impact level is assigned. These impact levels are consistent with the Counsel
on Environmental Quality. For a small impact the effect is not detectable or too small to de-
stabilize or noticeably alter any important attribute of the resource. For example, the plant may
cause loss of adult and juvenile fish at the intake structure. If the loss of fish is so small that it
cannot be detected in relation to the total population in the river, the impact would be small.

For a moderate impact the effect is sufficient to alter noticeably but not de-stabilize the
important attributes of the resource. Using the fish example again, if losses of intake cause the
population to decline and then stabilize at a lower level, the impact would be moderate. And
finally for an impact to be considered large, the effect must be clearly noticeable and sufficient
to de-stabilize important attributes of the resource. So if losses at the intake cause fish
population to decline to the point where it cannot be stabilized and continually declines, then the
impact would be large.

As Kim said earlier, there's a team with a broad expertise that wrote this supplemental
environmental impact statement. And these are some of the areas, these are the areas that we
addressed in our analysis. The staff has considered information from a broad range of sources
during the development of this supplemental EIS. We have considered the licensee's
evaluation of environmental impacts that was submitted with the license application.

We have conducted a site audit during which the staff visited the plant and interviewed staff
personnel. We talked to Federal, State and local officials as well as local service agencies. In
addition, we have also considered all the comments received from the public during the scoping
period. These comments are listed in Appendix A along with the NRC responses. The
information received from all these sources is the basis for the analysis and a preliminary
conclusions in the draft EIS that you have in front of you.

In Chapter 2 of the draft supplemental EIS, we discuss the plant and the environment around
the plant. In Chapter 4 we looked at the potential environmental impacts for an additional
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20 years of operation for the Quad Cities nuclear station. The team looked at issues related to
the cooling system, transmission lines, radiological impacts, socioeconomic impacts, ground
water use and quality and threatened and endangered species. Each of these issues are
discussed in detail in the draft supplemental EIS. I'll take just a few minutes to identify the
highlights of our review.

One of the issues we looked closely at Is the cooling system for the Quad Cites plant. This is the
layout of the cooling intake and discharge canals. Although there are a number of Category 1
issues related to the cooling system, and remember that we said the Category I issues are those
that have been determined to have the same significance for all plants. No new and significant
information was identified during scoping by the applicant or the staff during the review of the
issues.

The issues that the team looked at on a site specific basis include entrainment and I
impingement of fish and shellfish, heat shock and enhancement of microbiological organisms.
Potential impacts in these areas were determined to be small and additional mitigation is not
warranted.

Radiological impacts are a Category 1 issue. As you recall, this means that NRC has made a
generic determination that the impacts resulting from radiological releases during nuclear plant
operations are small. But because it is often a concern of the public I wanted to take a minute
to briefly discuss it. During the site visit we looked at the effluent release and monitoring
program documentation. We looked at how the gases and liquid effluents were treated and
released as well as how the solid waste were treated, packaged and shipped. This information
is found in Chapter 2 of the Draft Supplemental EIS.

We also looked at how the applicant determines and demonstrates that they are in compliance |
with regulations for a release of radiological effluence. The licensee monitors the near site and
on site locations for airborne releases and direct radiation. There are other monitoring stations
beyond the site boundary including locations where water, milk, fish and food products are
sampled. Releases from the plant and the resulting off site potential doses are not expected to
increase on a year to year basis during the 20-year license renewal period.

No new and significant information was identified during the staff's review. The public's input
during the scoping process or other evaluation or the evaluation of other available information.

The generic EIS determines that the impacts of the 69 Category 1 issues were small based
upon the information known at that time. As part of my team's review we looked at all
information collected during the scoping process to Identify any information that was both new
and significant with regard to any one of these 69 issues.
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We looked at the information developed by the licensee, information developed independently
by my team and information received during the public comment process. We determined that
none of the information was both new and significant. Therefore, the conclusions of the generic
EIS are adopted in this draft supplemental EIS.

The last issue from Chapter 4 I'd like to discuss is that of threatened and endangered species.
The only Federally listed aquatic species that currently occurs in the vicinity of the Quad Cities
plant is the Higgins eye pearly mussel. The essential habitat for this species is located about
one mile downstream from the site.

There are a number of terrestrial species listed as threatened or endangered that could occur in
the range of the Quad Cities site and transmission lines. These include the bald eagle, Indiana
bat, the river otter, the Iowa pleistocene snail and the western hognose snake. During winter
migration, bald eagles visit open water in the Mississippi River caused by the plants thermal
discharges. They also use the area for summer nesting and there is a known nest about eight
miles north of the site.

The Indiana bat, river otter, Iowa Pleistocene snail and western hognose snake could occur in
the counties where the plant and the transmission line are located. Since the licensee does not
plan any refurbishment or construction activities as part of relicensing, the natural area where
these species would be found would not be disturbed. This would also be true for the three
threatened plant species; the eastern and western prairie fringe orchid and the prairie bush
clover.

Therefore, the staff's preliminary determination is that the impact of the operation on the Quad
Cities plant during the license renewal period on threatened and endangered species would be
small.

The staff also considered cumulative impacts. These are impacts that are minor when
considered individually but significant when considered with other past, present or reasonably
foreseeable future actions regardless of what agency or person undertakes the other actions.
The staff considered cumulative impacts resulting from operation of the cooling system,
operation of transmission lines, releases of radiation and radiological materials, sociological
impacts, ground water use and quality impacts and threatened and endangered species
impacts.

These impacts were evaluated to the end of the 20-year license term, license renewal term.
The geographical boundary of the analysis was dependent upon the resource. For instance,
the area analyzed for transmission lines was of course different than the area analyzed with the
cooling water system. The staff's preliminary conclusion is that any cumulative impacts
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resulting from the operation of the Quad Cities plant during the license renewal period would be
small.

The team also looked at the uranium fuel cycle and solid waste management and
decommissioning. All issues for uranium fuel cycle and solid waste management as well as
decommissioning are considered Category 1. And for these issues, no new and significant
information was identified and we therefore adopted the conclusions of the Generic
Environmental Impact Statement.

Our team evaluated the potential environmental impact associated with the Quad Cities plant
not continuing operation and replacing this generation with alternative power sources. In 2001,
Quad Cities Units 1 and 2 generated 13 billion kilowatt hours of electricity. The team looked at
no action alternatives, - action altemative, new generation from coal-fired, gas-fired and new
nuclear, purchased power, alternative technologies such as wind, solar and hydro power and
then a combination of alternatives.

For each altemative we looked at the same types of issues. For example, water use, land use,
ecology and socioeconomics that we looked at for the operation of Quad Cities during the
license renewal term. For two altematives, solar and wind, I'd like to describe the scale of the
alternatives that we considered because scale is important in understanding our conclusions. I

First solar. Based on the average solar energy available in Illinois and the current conversion
efficiencies of photovoltaic panels, these cells would produce about 100 kilowatt hours per
square meter per year. As such, about 120 million square meters or about 46 square miles of
cells would be required to replace the generation from the Quad Cities plant.

Regarding wind power, wind turbines have capacity factors of between 30 and 35 percent. As
such, at least 4,200 megawatts of wind power would have to be developed to replace
Quad Cities' 1800 megawatts. To put this in context, in 2002, total wind power capacity in the
United States was 4,500 megawatts. In other words, the total wind power in the United States
would have to double to replace the generation of the Quad Cities.

Due to these scale issues and other siting requirements of reasonable alternatives, the team's
preliminary conclusion is that the environmental impacts of altematives, at least in some impact
categories, reach moderate or large significance.

So to review; in their Generic Environmental Impact Statement, NRC examined environmental
issues at all sites and found that the same conclusion could be made for 69 Category 1 issues.
In our analysis we found no information that was new and significant and we adopted the GEIS
conclusions. We also performed site specific analysis for Category 2 issues applicable to Quad
Cities. And lastly, we found no new impacts that were not discussed in the GEIS.
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To summarize our findings; for the 69 Category 1 issues presented in the GEIS, again we found
no information that was new and significant. Our team analyzed the remaining issues in the
supplemental EIS and we found the environmental effects resulting from these issues were also
a small significance with one exception. On one segment of the transmission line the induced
currents were calculated to be six miliamps. Since this slightly exceeds the national, the NESC
standard of 5 miliamps, we judge the impact to be a moderate significance. Since this line is
not owned by the licensee, NRC has notified the owner of its findings.

Lastly, we found that the environmental impacts of alternatives, at least in some impact
categories, reached moderate or low significance.

Now, I turn it back to Chip, see if there's any questions.

MR. CAMERON: Okay, thanks, Bruce. Bruce talked about the number of different categories
of environmental impacts that the NRC looked at, including altematives. Are there any
questions about some of the potential impacts, findings of the Draft Environmental Impact
Statement?

Yes, sir. And if you can just give us your name, please.

MR. BROWN: My name is Bennett Brown. I'd like to know more about how the directory
expense system of this plant in particular was considered in the plant's specific environmental
impact statement.

MR. MCDOWELL: The which?

MR. CAMERON: Can you just state that again for us?

MR. BROWN: The Quad Cities plants both are Mark 1 Reactors from General Electric. And
their containment system, that the primary containment, is a concrete shell designed to contain
the reactor under high pressure. The secondary containment is a one million gallon donut
shaped tank of water under ground. And in the 70's, after five years of operation, these
reactors were identified as having been designed incorrectly. The tank was recognized as
being under sized and a recommendation was made by the NRC that modifications needed to
be made to all of those 18 plants because there was a 90 percent likelihood that if called upon
in the event of an accident that that secondary containment system would fail, the 90 percent
likelihood that it would fail.

To address that problem the Mark 1 owners, the collaboration of companies that own Mark 1
reactors from General Electric, came up with a solution which was approved by the NRC as a
patch work fix to the design of these plants to bypass containment in the event of an accident
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by connecting the torus, the donut shape tank of water, to the stack so that if the pressure in
the cooling, the secondary cooling tank in the torus builds up above 30 PSI, the reactor
operates under several hundreds of PSI, I believe. If the pressure in that donut shaped tank
rises above 30 PSI, then a plug is blown and butterfly valve at the option of plant control
operators can be opened to the stack. And then the emissions are released to the atmosphere
directly bypassing the containment.

I'm wondering how that modification, my question then is how is that modification to the original
plant taken into consideration in your analysis of the risk of radioactive release to the public?

MR. CAMERON: Okay, and thank you, Bennett. And I think there's at least two parts to this
and we're going to go to Bob Palla. But the first part, Bob, is to comment on Bennett's
characterization of the issue. And I think the second part Is is that an issue that the NRC deals
with under the normal operating regulation framework or is it something that would be looked at
in terms of license renewal either in the safety evaluation or the environmental Impact
statement.

MR. PALLA: Yes, let me explain. And it's a fairly accurate characterization of what this system
is. It may be called a Torus Vent system. And it's true that the owners group at NRC's urging,
all of the Mark 1 plants with maybe some exceptions on - there may be an exception with an
isolation Mark 1 plants. But they implemented a venting system that would allow the Torus
pressure to be relieved in certain events. And by relieving the pressure, in essence you have a
controlled release and you avoid a catastrophic rupture of the containment, the primary
containment or the torus itself.

The types of sequences that this vent was intended to address are beyond design basis.
These involve multiple failures of the containment heat removal system. And the scenario that
typically forms a basis for this plant improvement is a scenario in which the containment heat
removal is completely lost and for an extended period of time. And I'm talking on the order of a
day. It could be 24, 36 hours.

The reactor scrams. There's no heat removal from the torus where the heat would normally be
drawn from and put the heat exchangers in release. So over time the water in the torus would
heat up, boil, create a bunch of steam and then gradually over pressurize the containment
unless it was vented. And all this time the core is still being kept cool. Water's being injected to
the core. But it's being steamed into the containment and the pressure's increasing. So this
vent system was installed to allow the containment to be vented without a loss of the
containment function.

And if you lost the containment and if you lost the torus, you could drain the water out of the
torus and lose, this is the water you want to have so you can inject it to the core. So, this is,
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again, it's beyond design basis accident. It's picked up typically in a probabilistic risk
assessment study, you would look at that class of accidents.

Before the vent was installed, these accidents would go out to about 24 hours or so, leave the
containment failure. The core is cooled at that time but then, as a result of the containment
failure, you'd lose injection to the core and then you'd have a core melt. So, you know, at about
a day, you know, a little after a day.

With this vent system installed, again, you're going to have to lose containment heat removal
for over a day before you get into the situation. But with the vent, you'd vent the containment
and conceivably would just keep injecting until eventually you would recover containment to
your removal and you would not melt the core. You would just vent the containment. Its a
clean release, so to speak. Core melt hasn't occurred yet.

MR. CAMERON: And this venting system, is this something that's dealt within the license
renewal aging analysis, I guess is the next question or the environment impact statement.

MR. PALLA: It's not really an issue for, it's not an aging related issue. Irs a facet of the design
now that has been implemented, taking into account risk considerations and severe accident
analysis. So, it's in essence a system that would prevent an accident from going to core
damage as a result of containment failure. That's why that system was put in place.

MR. CAMERON: Okay, so, Bennett, I think that the answer to the question is, from what I
understand -

MR. PALLA: That was a short answer.

MR. CAMERON: - it won't be dealt with in the License Renewal Aging Program or the
Environmental Impact Statement. And perhaps, Bob,-

MR. PALLA: Let me just suggest how is it - it's not part of anything done in any of the
environmental review other than if you've looked at just the severe accident mitigation
alternative write up in Chapter 5, or back in the Appendix G, we look at the risk profile for the
plan. And the risk profile would include - it has a, every plan has a risk profile, which is in
essence a number of unique ways that you can end up with core damage and releases to the
environment. And each one of those is assigned a frequency of occurrence and a source term,
the quantities of fission products that would be released.

And there is a class of accidents that involve this loss of containment heat removal that would
be identified. There would be a certain frequency assigned and a source term would be
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assigned to that that would correspond to the release as it would occur. So there is a source
term and a frequency assigned. And this is one of the components of the risk profile.

Thats the starting point for the SAMA analysis. We look at that risk profile and then say, is
there some way we can identify a further way to reduce the risk?

MR. CAMERON: You're going to talk about not this particular problem, necessarily, or issue
but you're going to talk about the SAMA program in the next presentation. And Bennett, let me
ask you if you have a follow up.

MR. BROWN: I had several questions, I guess, that arise as a result of this. But before
proceeding I'd like to ask a procedural question. Are my questions In this section recorded in
the comment section that will be appended to the SEIS?

MR. CAMERON: This ls;this is on the record. And the transcript will show this. Often during
the question and answer period someone will ask a question that implies a comment about
something that we should look at. When that does happen, we treat that as a comment. We
look at that issue. So, in other words, it doesn't have to be made formally characterized as a
comment.

Is that the question you're asking?

MR. WHEELER: I think, Bennett, possibly before you came in, It was pointed out this meeting
is being transcribed. We have a transcriber that's getting all this down. And I'll get a copy of
the transcripts. And first of all, I'll put those transcripts in the public record. But then in
preparing the final Environmental Impact Statement that will be issued in July, all of these
comments will appear in Appendix A of that final.

To the extent that it is practical, I will just block feed right out of the transcript into the
Environmental Impact Statement. If it gets so long of a project that the document becomes
unwieldy, then I reserve the right to summarize at least somewhat. But the substantial
substance of what is being said here will go into the final Environmental Impact Statement at
Appendix A.

MR. CAMERON: Whether I's offered during the formal comment part of the meeting or was
offered during the question and answer, right?

MR. WHEELER: Oh, absolutely, yes. Or any one of other ways that I'll get into a little later.

MR. CAMERON: I think that's what the concern is.
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Do you want to ask - okay, go ahead, Bennett.

MR. BROWN: I'm grateful for your time here and I don't want to take too much of it but it's an
issue thats important to me and I think it's a critical question concerning this particular reactor.
So if you'll bear with me and dwell on the question for a moment. I'm grateful for your help over
the last several months in understanding the process related to this particular plant.

I have several questions that were raised by your explanation. One is that, you mentioned that
it's a gradual build up of heat. And as I understand the calculations, an 800 megawatt plant, if it
fails to scram for any reason, if there were any failure to stop the reaction, and I'm not talking
about a super critical event. I'm simply talking about for one reason or another the plant needs
to scram, for instance, the grid were to fail and the plant has nowhere to deliver that power and
therefore needs to shut down the power so that the heat that is being generated will not boil the
cooling water. So the plant needs to scram.

If that scram were to fail, how many seconds will it take before the heat storage available in the
torus, in this million gallon tank, is exhausted before the million gallons of water boils? And as a
physicist iWs a back of the envelope calculation. A million gallons of water is, you know, four
times that gets you liters, which is kilograms. You multiply it by a thousand to get grams and
you multiply it by four to get joules. And I think it's five minutes.

So I think in the event of a failure to scram, five minutes from that point, once blow down
begins, once the process of blowing pressurized reactor steam into the torus begins, it would be
five minutes before that torus boils. At that point pressures would rise very rapidly. I'm sure
you'd agree and it would be a matter of seconds before the direct torus vent system, the system
that directly vents the torus to the atmosphere would need to be deployed. So I wanted to
clarify your characterization of gradual.

MR. CAMERON: Okay, let me, before you do that, Bob, I know that for at least some of us in
the room that we are using technical terms like scram and things like that that people probably,
some people, some of us don't understand exactly what that means. And, Bob, this is an
important issue and to answer the question. And maybe if we do have one more follow up from
you, Bennett, you can, you know, bring us back up to, you know, 50,000 feet sort of and tell us
what the implications are of what you're saying so that everybody understands that. Bob?

MR. PALLA: Now, the type of accident that you're referring to, we call it an anticipated transient
without scram. And that could occur to varying degrees. It could be a complete loss or it could
be a partial loss of shut down. So if you completely lost the shut down function, you would be
dumping a large quantity of heat into a pool that can only take so much. So it would be a
matter of - I'm not sure that it would be five minutes or whether it would be, you know, an
hour. But it would be a relatively short term event.
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Now, let me go back to, I guess, just to put this kind of an accident in the right kind of box, this
is, again, an accident that involves the failure of multiple safety systems, systems that were put
there deliberately to prevent that kind of an accident. And that was rule that mandated certain
things be done to address that kind of event because it would be a challenge to the
containment integrity. And it would be a challenge to the integrity with or without this torus vent.
The torus vent is not large enough to, in and of itself, relieve the pressure and have everything
just maintained at an adequately low pressure. Even if the torus vent actuates, you're still going |
to over pressurize the containment In this scenario. And so I don't think it really affects the, I
ultimately. It'll have some influence but it won't have a radical impact on what happens In that
event. If it's a complete loss of shut down, you're going to basically pump the containment up
with steam and not be able to control the pressure in the containment with or without that vent.
You'd have to have a vent that it would probably be about three foot in diameter to deal with the
K heat levels that I think you'd have in that accident.

MR. CAMERON: Thanks, Bob. And let me ask John to try to put all of this and Bennett's
questions and concerns in a context.

MR. TAPPERT: Yes, I just want to bring it back to what your original question was, was the
vent considered in the environmental review and things of that nature. And the answer is, yes.
I mean, Bob's next presentation up here is going to be about severe accident mitigation I
charges. And he looks at these beyond design basis. These very rare but potentially high
consequence events. So that as in the Chapter 5 analysis, in the review. And in the Generic
Environmental Impact Statement, we also looked at severe accidents. I

So, obviously Bob can go into bone crushing detail in all these scenarios. He'd be happy to do
that with you after the meeting, if you'd like. But the short answer is these scenarios were, in
fact, considered and Bob's next presentation's going to cover some of that.

MR. CAMERON: Okay. So, after Bob's presentation, If you have more questions on this, let's
go to those at that point, okay?

MR. BROWN: Thank you. I

MR. CAMERON: All right. Yes, madam, and could you just tell us your name, please?

MS. MONAHAN: Dorothy Monahan. I just had a question about how you determine fatigue
value of the properties over the 20-year period. I know personally that 20 years can be very
debilitating.

MR. CAMERON: Okay. I think that's an aging issue for perhaps Kimberley. And Kimberley, is
the question clear to you?
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MS. CORP: Right, she's asking about the fatigue analysis. And they reevaluate all of those
figures and the staff does an independent calculations of their own from the data that is from
the plant. They use actual plant data to - they use Reg Guide 1.99 sets out the guidelines for
their fatigue analysis. And the results of that will be in the Safety Evaluation Report, which will
be, the draft will be published in March of next year. So, currently that's under review right now.

MR. CAMERON: So, if someone wanted to see more details on how we do the fatigue
analysis, they could look, first of all, at this regulatory guide that we have-

MS. CORP: Right.

MR. CAMERON: - 1.99.

MS. CORP: Yes, that is correct. But it'll be specifically in Chapter 4 of the SER when its
published, the Time and Aging Analysis.

MR. CAMERON: Does that give you somewhat of an answer? I mean, we have documents
and analysis that deal with it. But does that answer your question or can we provide some
more?

MS. MONAHAN: Yes.

MR. CAMERON: All right. And we'll make sure that we talk to you after the meeting, too, to
make sure that we have given you as much information on that as possible.

Anything else on the Draft Environmental Impact Statement at this point?

Okay. We're going to go to Bob - well, Bennett, do you have a question that's not going to be
addressed in this presentation? In other words, you have another question on the
Environmental Impact Statement?

MR. BROWN: Not having heard your presentation yet, I have no way of being able to say that
obviously. But I wanted to ask a brief straightforward question so that you could be sure to
include this information in your presentation. In considering alternatives and comparing the
option to continue the license of this plant versus other power sources, I just want to know
where the consideration of this design flow is taken into consideration. So when you look at, for
instance, building a new nuclear power plant that would not have this flaw, which is, I
understand, it would be easy enough to build a new one that would not have this flaw from
these early nuclear power plants. Just if you would, please, point out how the risk factor of an
accident and the exposure levels to the public are reduced in that model versus the existing
models.
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MR. PALLA: You're probably have to come back to me with a more, you know - I probably
won't hit that enough to satisfy you.

MR. CAMERON: Just let me ask a question of the staff before we go on there. In terms of
Bruce's discussion, the discussion in the Draft Environmental Impact Statement on looking at
alternative sources, I think at least we can answer the question of when you look at alternatives,
for example, another nuclear plant, did you consider doing that analysis any specific design
issues related to the nuclear plant or did you only, Bruce, look at - what did you look at when
you look at an alternative for another nuclear plant?

MR. MCDOWELL: The alternatives, what our task was is to evaluate the environmental
impacts of altematives. We analyzed the environmental impacts of the operation of Quad |
Cities. We looked at the environmental impacts of the new nuclear plant, a coal-fired plant, a
gas-fired plant and all the different range of alternative technologies. And we came to a
conclusion on the environmental impacts of each one of those.

For probably part of the reasons that Bob Is going to tell you about, the accident that you're |
considering I think is dealt with to the NRC satisfaction in the safety space and we didn't
consider that specific thing you're thinking about to be an impact area. It was, it's a flaw that
I think Bob can talk more about how it's being addressed.

So, I just leave that up to him. l

MR. PALLA: Yes, I'll try to hit on that but we can talk some more if I don't.

Okay, you want to go to the next slide there?

My name is Bob Palla. I'm with the Probabilistic Safety Assessment Branch of NRC. And I'll be
discussing the environmental impacts of postulated accidents. These impacts are described in
Section 5 of the Generic Environmental Impact Statement or GEIS. The GEIS evaluates two
classes of accidents; design basis accidents and severe accidents. The design basis accidents
are those accidents that both the licensee and the NRC staff evaluate to ensure that the plant
can safely respond to a broad spectrum of postulated accidents without risk to the public.

The environmental impacts of design basis accidents are evaluated during the initial licensing I
process and the ability of the plant to withstand these accidents has to be demonstrated before
the plant's granted a license. Most importantly, a licensee's required to maintain an acceptable
design and performance capability throughout the life of the plant, including any extended life
operation.
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Since the licensee has to demonstrate acceptable plant performance for the design basis
accidents throughout the life of the plant, the Commission has determined that the
environmental impact of design basis accidents are of small significance. Neither the licensee
nor the NRC is aware of any new and significant information on the capability of the Quad Cities
plant to withstand design basis accidents. Therefore, the staff concludes there are no impacts
related to design basis accidents beyond those discussed in the GEIS.

The second category of accidents evaluated in the GEIS are severe accidents. Severe
accidents are, by definition, more severe than design basis accidents because they could result
in substantial damage to the reactor core. The Commission found in the GEIS that the risk of
severe accident in terms of atmospheric releases fall out onto bodies, open bodies of water and
releases the ground water and societal impacts. These are all small for all plants.

Nevertheless, the Commission determined that alternatives to mitigate severe accidents must
be considered for all plants that have not done so. We refer to these alternatives as severe
accident mitigational alternatives or SAMA's, for short. The SAMA evaluation is a site specific
assessment and is a Category 2 issue as explained earlier. The SAMA review for Quad Cities
is summarized in Section 5.2 and described in detail in Appendix G of the GEIS supplement.

Now, the purpose of performing the SAMA evaluation is to insure that plant changes with the
potential for improving severe accident safety performance are identified and evaluated. The
scope of plant improvements that were considered include hardware modifications. And along
that line of things like filter vents, which would be a similar type of vent for this hardened torus
vent that we're talking about. But it would include an added filter. Large vents, larger sized
vents that could accommodate anticipated transients without scram. These are the kinds of
things, the hardware mods that we looked at.

Also looked at procedure changes, training program improvements as well as additional
changes. Basically a full spectrum of potential changes. And the scope includes SAMA's that
would prevent core damage as well as SAMA's that improve containment performance given
that core damage event were to occur.

The SAMA evaluation process consists of a four step process. The first step is to characterize
the overall plant risk and the leading contributors to risk. This typically involves the extensive
use of the plant specific probabilistic risk assessment study or PRA. The PRA is a study that
identifies different combinations of system failures and human errors that would be required for
an accident to progress to either core damage or containment failure.

The second step in the process is to identify potential improvements that could further reduce
risk. The information from the PRA, such as dominant accident sequences, is used to help
identify plant improvements that would have the greatest impact in reducing risk.
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Improvements identified in other NRC and industry studies, as well as SAMA analysis for other
plants are also considered. I

The third step in the evaluation is to quantify the risk reduction potential in the implementation
costs for each improvement. The risk reduction and the implementation cost for each SAMA
are typically estimated using a bounding analysis. The risk reduction's generally overestimated
by assuming that the plant Improvement is completely effective In eliminating the accident I
sequences It is Intended to address. And the implementation costs are generally
underestimated by neglecting certain cost factors such as maintenance costs and surveillance I
costs that would be associated with the improvement. I

The risk reduction in the cost estimates are used in the final step to determine whether I
implementation of any of the improvements can be justified. In determining whether an
improvement is justified, the NRC staff looks at three factors. The first is whether the
improvement is cost beneficial. In other words, is the estimated benefit greater than the |
estimated Implementation cost of the SAMA. The second factor is whether the improvement I
provides a significant reduction in total risk. For example, does It eliminate a sequence or a
containment failure mode that contributes to a large fraction of plant risk. And the third factor is
whether the risk reduction is associated with aging affects during the period of extended I
operation. In which case, if it was, we would consider implementation of the improvement as
part of the license renewal process. I

Preliminary results of the Quad Cities' SAMA evaluation are summarized on this slide. Two |
hundred eighty candidate improvements were identified for Quad Cities based on review of the I
plant specific PRA, relevant industry and NRC studies on severe accidents and SAMA analysis |

performed for other plants. Exelon reduced this set to a set of 15 potential SAMA's based on a
multi-step screening process.

Factors considered during this screening included whether the SAMA is not applicable to Quad |
Cities due to design differences, would it involve major plant modifications that would clearly I
exceed the maximum obtainable benefit or would provide only a minimal risk reduction based
on review of the PRA. A more detailed assessment of the conceptual design and costs was
then performed for each of the 15 remaining SAMA's. This is described in detail in Appendix G
of the GEIS supplement.

The cost benefit analysis shows that four of the 15 SAMA's are cost beneficial when evaluated
in accordance with NRC guidance for performing regulatory analysis. All four cost beneficial
SAMA's involve procedural improvements rather than hardware modifications.

As shown on the next slide, the cost beneficial SAMA's involve developing procedures to
operate equipment locally following loss of 120 volt bus by using temporary connections to the I
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second unit. The second procedure involves, that would be developed involves procedures to
manually control feedwater given the loss of a 120 volt DC control bus. 120 volt DC losses are
important in the risk profile in this plant. That's why these improvements come to the top.

The third procedural enhancement involves developing procedures to terminate reactor
depressurization prior to loss of the steam driven reactor injection pump so that core cooling
can be maintained. And the fourth improvement involves developing procedures to control
containment pressure during venting in order to assure adequate suction head for the pumps
that are used for core injection.

So of these four, for all of the four, none of these four SAMA's are related to aging or managing
the effects of plant aging. And therefore, none of them are required to be implemented as part
of license renewal.

So, to summarize, the NRC staff's preliminary conclusion is that additional plant improvements
to further mitigate severe accidents are not required at Quad Cities as part of license renewal.
It's necessary for me to point out, however, that even though they're not required as part of
license renewal, the staff intends to pursue these improvements further with Exelon under the
current operating license.

So, I can take any additional questions.

MR. CAMERON: Okay, thanks, Bob. Bennett, with that perspective, do you want to ask some
more questions about the particular design feature that you're talking about?

MR. BROWN: I think I understand how you, to what extent you included the directory expenses
to-

MR. PALLA: There were some specific enhancements targeted in that area. These, when one
looks at the cost estimates for doing hardware fixes like that, they're hugely expensive. When
you look at the probability of the accidents that you're dealing with, and lers take these ATWS
events, for example. Their frequency's quite low. Uke ten to the minus eighth. In Appendix G
there's a listing of dominant contributors and this one isn't labeled as well as it might have been.
But in Table G1 on Page G3, Appendix G, manual shut down, initiating events/accident class is
the heading and there's an entry Manual Shut Down. I believe this is a failure to manually shut
down the reactor. It's something like basically ten to the minus seven events per year.

You have to account for the frequency in accessing what is the, you know, how much benefit
are we going to derive from spending a certain amount of money. So, you've got a combination
of an event that could, in fact, have a large consequence associated but it's probabalistically
weighted. And then the costs are compared to that. And these are very expensive mods.
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These are multi million dollar fixes. So that is one of the mods that would be screened out in
the early phases of this process. I

MR. CAMERON: Bob, I hate to, I hesitate to ask but is there any way that when you talk about
a frequency of ten to the minus seven, can you give the people an idea of what that means?

MR. PALLA: One in ten million years.

MR. CAMERON: Okay, thank you. I

Any other questions on this SAMA's or on Bruce's presentation on the other types of I
environmental impacts at this point?

Okay, well, Duke is going to give us a few words on how you submit comments. And then we're
going to on to you for some more formal comments. Duke? I

MR. WHEELER: Thank you. First of all, to summarize what our preliminary conclusions are in
this Draft Environmental Impact Statement, first of all, the environmental Impacts of license
renewal is considered to be small for all impact areas with the one exception of the North
Nelson Line that Bruce had pointed out where the induced current was 6 miliamps compared to |
the National Electric Safety Codes specification of 5 miliamps. I

The impacts of alternatives to license renewal range anywhere from small to large and we end
up with our preliminary recommendation is that the environmental impacts of license renewal
for Quad Cities 1 and 2 are not so great that preserving the option of license renewal is |

unreasonable. |

This slide just has a couple of key milestones in our schedule here that are related to the
environmental review portion of our schedule. I did publish the Draft Environmental Impact
Statement on November the 4th. We are now pretty much in the middle of our public comment
period, which will expire on January the 27th of next year.

And by the way, one comment that I'd like to say is that I'm not going to slam the door shut the
close of business on January the 27th. Anything that I do receive by that date I will include in
the final environmental impact statement and the comment will be addressed in the final. If I do
receive a comment after January the 27th, then I will try to address it.

But we get to a point where it becomes impractical because for me to publish by July, there's a
certain time when I have to get the manuscript over to publication. And backing up from there,
there's preparation of the manuscript. Getting it staffed through all the people that need to
review it and concur in it. And after January the 27th, I'll just give it my best shot but can't make
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any promises. And yet the last item on the slide there is that we do have a schedule that does
provide for issuance of the final environmental impact statement in July.

This slide just identifies myself as your primary point of contact with the NRC staff for matters
related to the environmental impact statement and our environmental review. The slide also
indicates where in the local community copies of our Environmental Impact Statement can be
found. The Cordova District Library, the River Valley District Library and then also the
Davenport Public Library. And after we mailed this out, I did get on the phone with all three
libraries and did verify that they had received their copies of it so it's there if you want to take a
look at it.

The last item on this slide also indicates how if you want to get on the Internet, you can access
our Environmental Impact Statement. And that link that's on the slide is a pretty long one but it
works. I tried it. It works just fine. However, if you have any difficulties with it or for some
reason just are frustrated at the keyboard, give me a call and we will go through it one small
step at a time until you get what you're looking for.

Other ways that we can receive comments, you can certainly send a letter into the NRC staff
thatil end up on my desk by so called snail mail. I would ask that you address that letter though
to the Chief of our Rules and Directives Branch. And what that does is that guarantees that
your letter will be put in the public record. Whether or not it goes to Rules and Directives or
directly to me, I will nevertheless make sure that all comments that come in do get put in the
public record.

It's a long shot but if by chance anybody happens to be in the Washington D.C. or the
Rockville, Maryland area where our Headquarters is located, you can certainly stop by and visit
with us personally. And I will receive your comments. Whether I write them down or you write
them down, though, the comments, before you leave, will end up being put on paper, again, so
that I can get them into the public record. Or you can send in comments to the NRC staff at the
e-mail address that is at the bottom of the slide. This address was created for the expressed
purpose of providing the public another avenue of communicating with the NRC staff on this
environmental review.

Now, its an e-mail address. It is not a bulletin board. So if somebody who makes a comment
wants to see what other comments have been made by other people, you wouldn't be able to
get that information directly off of, you know, by coming into us at that e-mail address. There
are ways, though, that you can find out what other people have said. And that is we do have a
document management system that I will feed all of this into which can be accessed through
our web site and all the information can be found through that system. If you want to know
what's been said either by e-mail or other letters that have come in. And, of course, the
transcripts of this meeting will also be on that web site. If you're not real familiar with our
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system and are planning to play with It for the first time, my strong recommendation is that you
just call me first. It might save a lot of frustration.

That concludes my prepared remarks and if there are no questions, I'll turn it back over to Chip.

MR. CAMERON: Okay, thanks, Duke. And that part of the meeting where we ask any of you
who want to make a more formal comment on the Draft Environmental Impact Statement to
come up and talk to us.

And Molly, did you want to make a comment, Molly Regan? You weren't sure at the beginning.
I was just checking In with you.

MS. REGAN: No, I'm fine.

MS. CAMERON: Okay. Lets go to Bennett, Bennett Brown to come up and talk to us. Or you
can do it from your seat. Okay, thank you, Bennett.

Anybody else have a comment at this point? Are there any final questions about schedule or
commenting or anything like that that people need answers to? I

Okay, I just want to emphasize that we're ending early but the NRC staff, and we're going to go
to Bennett in a second here, is the NRC staff will be here after the meeting to talk about any of |

these subjects informally. And we talked about environmental review, we talked about the
safety evaluation. I just wanted to mention, just introduce some people on the inspection side
of the NRC staff. And, of course, we do have resident, resident Inspectors at every plant. And I
wanted to introduce our residents at Quad Cities. Senior Resident Karla Stoedter and I'll
probably never get that right, and Mike Kurth and they're our residents.

And we do in every region or at least In this region we do have a lead inspector for all the plants
in the Region for license renewal and that's Laura Kozak, who's right here. And do we also
have our Branch Chief from the Region 3 Office, Mark Ring, who is right here. And we have
other NRC staff with us from Headquarters. So if you have some questions, we have the
people here to answer them.

And let me go to see if Bennett has another question or comment for us. Bennett? I

MR. BROWN: I do have a couple other comments. I just wanted to give other people the
opportunity to speak first since I had spoken during the presentation. I

My comments fall into two categories and I'm really speaking under two different hats. The first
is simply as a physicist interested in energy and safe reliable energy production. I studied
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physics at MIT. I had the opportunity to work briefly in a reactor. I'm by no means afraid of
nuclear reactors but I think it's extremely important that they be operated safely and that safe
designs, that we restrict ourselves to safe designs.

The design of the Quad Cities plant concerns me, not the design, the Quad Cities plant at this
point concerns me really on two different grounds. The first one I've spoken to. It's a design
issue. And I think it's simply an outdated design. I think there were mistakes made when the
design was implemented. I think that the best attempt made possible has been made to correct
those design problems so that the plant can live out its 40-year license period.

0C03-1i And I don't feel as a physicist that its appropriate to renew the license for a plant that bypasses
such a fundamental component of its containment and safety systems. To give you an
example, it was just this last April there was a scram. I found it shocking that you thought not
many people in here don't know what a scram is. How many of you know what a scram is?
Come on. Okay, okay, so significant. Forgive me for the antics. And it's appropriate.
Everybody should be on board with the conversation.

Last April there was a scram at one of the two Quad Cities reactors. Scrams are hard on the
plant's valves. The assert pressure transients. They're rapid changes in temperature and
pressure throughout the reactor that's hard on materials just like it's hard if you heat up a piece
of cookware and then stick it in the sink, it's likely to shatter under the sudden changes in
temperature.

0C03-21 Now, the plant is designed to be able to withstand a scram. But it still ages the plant and there
are a number of scrams that have occurred at this plant over the years. The most recent one
that I'm aware of, though I imagine it's probably not the most recent one considering the
frequency with which they occur, was in April.

And in that incident a valve that connects the reactor core to the torus, that I was speaking of
earlier, was open and stuck open. I'm not privy to the reasons that that valve was open or the
reason that it was stuck open. It's a couple of systems to close it, both failed and a manual
attempt to close the valve, as I understand, also failed. So the reactor was scrammed because
steam was venting into the torus and that torus water was heating up.

At the time that the reactor was scrammed, the torus water had already heated up from what I
presume is its normal temperature of ground temperature, which would be in the 50 Fahrenheit
or 20 degree Celsius and it had already heated up to 95 degrees Celsius. Now, boiling of water
occurs at 100 degrees Celsius.

The torus is designed to be able to not boil, to not have to vent to the atmosphere as long as
the scram is initiated at a temperature that's 110 degrees or less. So it was already at 95 and
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rising and they scrammed and they were successful in scramming. A scram, if everything goes
correctly, takes just a few seconds. So no release occurred and it was business as usual and
the plant returned to full power after the NRC returned to control the plant to Exelon the
following day.

I believe all my details there are correct but I don't work at the plant. I see a couple of you |

shaking your head. Please - I

MR. RING: There's probably several people that can talk to this. My name is Mark Ring and
I'm the Regional Branch Chief and I think you got your Celsius and Fahrenheit values a little bit
mixed up. I'd have to ask Carl or Mike probably but I think it started in the 70's somewhere,
went to about 90 degrees or so. Actions were being taken and I think the high point was maybe
around 110, 120, something like that.

MR. BROWN: Fahrenheit?

MR. RING: Right.

MR. BROWN: So the scram was Initiated 95 degrees Fahrenheit and water -oh, this is the
NRC log of the event. Okay, so the scram was initiated at 95 Fahrenheit. Water boils at 212 I
Fahrenheit and the plant is designed to be able to contain the problem as long as the scram is
initiated at 110 Fahrenheit or less. And the water peaked at 118 Fahrenheit and there was no
problem. Now I have the details correct.

I'm not going to speak anymore about the incident. I don't think it was a particularly unusual
incident. I only raise it because I think that this is a serious problem with this reactor. Here we
had one valve that failed, stuck open. And we were within 15 degrees Fahrenheit of the limit at
which had we gone above that we would had to have vent the torus to the atmosphere, as I
understand it.

13-3 I think Ws unnecessary to continue operating a reactor beyond the year 2012 given that it has a
fundamental design flaw. So that's the first of my objections to this particular reactor. And I
would like to see the torus vent system addressed in the SEIS. I

The second concern that I have is actually more alarming to me. As I say, I'm not an alarmist
p3-4 about nuclear power. I worked for many years with radioactive tracers in a biology lab. And l

this plant is aged. It's part of a fleet of boiling water reactors that have shown unexpected
stresses due to radiation. After the first surprise event at which cracking of a core shroud was
observed, I believe that that was in Ohio. Does anybody know, they can fill in the blank for me
there? I think it was Davis Bessie but I just don't want to be citing things. I'm not speaking off
of notes on this event. I
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So a boiling water reactor was observed on inspections that weren't particularly routine to look
for this so it was a surprise that there were cracks in the core shroud, the shroud that contains
the core. And it was identified that they were of serious concern and a survey was undertaken
by the NRC of other boiling water reactors in the country.

The cracking was found to be widespread in the core shrouds and was a result of radiation
Qco3-1 exposure of the metals to the radiation from the core. This particular plant, the core shroud on

one of the reactor cores exhibited severe cracking. The NRC classifies the cracking in this
study as none, slight, moderate and severe. And at the Quad Cities plant the core shroud
cracking was severe, in some cases with fissures up to a half of an inch in the core shroud wall
and they hadn't yet penetrated through the wall but if they did, that would be a disastrous event

The core shroud is not the only component of the core that is subjected to this radiation and its
Qco3-4 subjected to the type of aging that I'm speaking of. The components that concern me the most

are the plates which keep the rods, both the control rods and fuel assembly rods in place so
that if sudden insertion of a control rod is necessary, as it is every time a plant scrams, if those
plates are worked or have crept or have buckled, all of these are consequences of radiation
exposure of metals, then it's completely plausible that the control rods will be unable to insert as
expected during a scram. If a plant fails to scram, the reaction continues and the heat has to
go somewhere. That would be the torus, which brings me back to the design flaw of this
particular plant.

Oc03-7 So, to summarize, I think there are two problems with the Quad Cities plants. Number one,
oc0o3- they utilize an old flawed design that should be retired. And number two, they are subject to

aging. That aging will be 40 years by the time of this license expiration. And the NRC study
fairly clearly showed that reactors that were greater than 20 years old exhibited an unexpected
spike in their aging characteristics.

To back up, when they look at the plant and looked at whether there was none, slight, moderate
or severe cracking in the core shroud and presumably in other internal components of the core
that were not so easily examined without full removal of all the fuel assemblies, they found the
plants that were younger of 20 years mostly exhibited no aging of this type and plants that were
more than 20 years old almost all of them exhibited cracking of this type.

0C03-91 So I think to operate this for 40 years is iffy and I think to extend the license for 20 years is
unnecessary. So that's the first category of my assignments and it's the first hat I'm wearing as
a physicist.

The second comment that I would like to make to the NRC and to be included in the SEIS
concerns specifically alternatives considered in the impact statement. And I'd like to address
specifically Section 8.2. So, in Section 8.2.3 you consider new nuclear power generation. And I

QC03-10
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think it should be mentioned that there's a specific site being considered that Exelon has
applied for an advance site permit for the construction of a new nuclear reactor in Illinois. And
as you consider alternatives to this aged plant, I think it's relevant to mention that there is an
alternative site already being assessed and considered by the NRC.

The second category of alternative I'd like to address is Section 8.2.5.2 and for those of you
that have the appendix here, the SEIS draft, that's Pages 8-49 to 8-50. And that's about wind
energy. And it's in this regard that I speak not as a physicist necessarily but as a board
member and treasurer of the IWORLD Renewable Energy Association. I have been monitoring
wind speeds In Iowa for a number of years. I live about 50 miles west of here, slightly north.
And I'm part of an NSF funded study that looks at wind correlation.

)3-11 And I find a section on considering wind energy as a replacement for the Quad Cities plants
incomplete and in some cases misleading. So specifically what I would like to see you include
in that assessment, you cite four reasons that wind is not an alternative to consider for nuclear
power. And I'd like to address each one of those in turn, If you will give me the time needed to
address that. I won't speak for long and I will be concise.

MR. CAMERON: Go ahead.

MR. BROWN: Thank you. The four arguments against wind that are advanced in the SEIS, in
the plant specific environmental impact statement, the first one Is that the power required to
replace the Quad Cities plant is marginally present in Illinois. Specifically, this was the one
point mentioned in today's presentations. Specifically that 4,200 megawatts would be needed l
to replace the plant capacity at Quad Cities.

And to be clear, with wind you have to distinguish between what Is name plate on the turbine,
you know, at the base of the tower, a one megawatt turbine, that's not what that turbine
produces all the time because wind blows at varying rates. So that's the name plate capacity.
And as was stated in your presentation, it would require 4,200 megawatts of name plate I
capacity of turbines to replace this nuclear power plant. That would, in effect, only be about I
1,000 megawatts of consistent power production on average through the year. I

So, 4,200 megawatts; that's a lot of power. Illinois only has 3,000 megawatts of Class 4 Wind
Sites it says in the SEIS. That's probably not part of your field of knowledge since I see that
most of you are within the nuclear realm. The Patel Class, the Department of Energy has
classified U.S. land by how windy It is. The higher the number, the more the wind. A Patel
Class 4 right now is developable. Wind farms are being built in the United States in Class 4
sites. Illinois has only 3,000 megawatts of Class 4 capacity. I
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That's not enough. There are an additional 6,000 megawatts of Class 3 sites but those aren't
as windy and therefore averaged over the year the cost per kilowatt hour is a little higher if you
were to develop that wind. And utilities aren't interested in developing that wind for a good
reason. They can put the turbine elsewhere to get more bang for their buck.

QCo3-1P What's misleading is to use Illinois numbers. This plant, after all, is on the border of Iowa and
Illinois. Illinois has a pathetic wind resource. I don't mean that to any detriment of Illinois but
it's not a windy state despite Chicago's moniker.

Iowa is a windy state. In fact, Iowa has enough Class 4 and better sites to replace the Quad
Cities, both of the Quad Cities plants 20 times over. Furthermore, north of Iowa, in the
Dakotas, we could easily power the entire Midwest on turbines. The only issue would be how
do you get the power to the population centers? The areas that are easily developed in the
Dakotas are not on transmission lines so part of the cost of developing those turbines would
have to include transmission.

So the first point here that sufficient power is marginal I think is incorrect. There is more than
enough wind power in the vicinity to replace the Quad Cities.

Second, the NRC document mentions that it is enormously, and this is a quote, enormously
expensive to develop these wind resources. I had the opportunity on Friday to attend the
Midwest Regional Wind Collaborative. It was a meeting of about 15 people that included utility
commissioners from Montana, the Dakotas, Minnesota. It also included legislators from as far
south as Kansas. And the purpose of this meeting was to develop a regional plan for
developing our wind energy resources and delivering them to market.

The subjects were broad ranging from how to develop it to how to monitor tradeable permits
and so on. At that meeting were many utilities. I spoke with a person from Bason [?] Electric, a
fairly large rural electric cooperative within what was formally the Map Region. It's a portion of
the grid. And this fellow confided in me that a price that they were able to bring wind energy to
market. So I will share with you what he gave to me as a public figure, which is that they are
currently producing wind at two cents to two and-a-half cents per kilowatt hour.

That figure is flat for 20 years. So for the next 20 years they will be able to produce, and their
total production is in the hundred megawatt range of wind. So it's sizeable. Two to two and-a-
half cents of kilowatt hour Is small when you consider that that includes capitalization of the
turbine, it includes the transmission and roads necessary. It includes the interest on the
capitalization. It includes the operation and maintenance. And it includes the fuel, which of
course is free.
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So, two to two and-a-half cents is definitely cost competitive with even a gas turbine, let alone a
new nuclear power plant particularly if you omit the Price Anderson Act under which the nuclear
industry has collectively said that nuclear power would not be economically feasible to develop
if the nuclear industry had to carry liability for any accidents that were to occur.

3-13 So, I think to say that it is enormously expensive to develop is only correct in a silly expense. It
is expensive. Power's expensive. It takes a lot of money to build a new nuclear power plant. It
takes a lot of money to operate a nuclear power plant and it takes a lot of money to develop
wind. But to compare it to other fuel sources I think is simply false. It's not economically
expensive to develop in comparison with other fuels. It Is economically viable. I

The third point that the NRC document brings up is that the land use of turbines would be
significant. And I bring this up because It Is, after all, an environmental impact statement. Wind
may be cheaper. It may not have the risk of accidents. We may not have to deal with the
tailings from uranium mining or the terrorist problems with a power plant nor the storage

)3-14 problems with the waste. But wind turbines will take up land. A two megawatt turbine takes up |

about a quarter of an acre of land that you can farm right up to the turbine.

If you were to replace the Quad Cities plants, they would take about a square mile. It's not a
significant consumption of land and it is an environmentally responsible consumption of land. It
is a good neighbor to the farmers. In fact, farmers are clamoring to have wind turbines on their
farms. I don't see a line of farmers here clamoring to have caskets on their farms. So, I think
that the NRC needs to develop that section quite a bit more. I

3-15 And finally the fourth point that SEIS brings up is that wind, I forget the wording, that wind can
only provide intermittent power. That the Quad Cities plants provide a base load power that
simply cannot be replaced by wind. This statement is inconsistent with a variety of conclusions I
that utilities both within the United States and Internationally have reached.

To be specific about wind, I feel like there needs to be some education on this point so I'm
going to belabor it a little bit. There are three ways In which the wind fluctuates. You get the
gust. That's less than one second transience. Then you get the fluctuations that are from a
second to ten minutes. And then there are fluctuations that are longer than that, the very short |

and medium term fluctuations.

3.16 Studies have been commissioned by the independent system operators that maintain the grid.
And the conclusion is that the use of wind does not represent any change necessary to the grid |
of the United States as long as penetration is up to 25 percent. We could replace 25 percent of
our electricity generation with wind and not have to change the grid at all. If we were to go
beyond 25 percent penetration, we would have to address the fact that wind gusts.

June 2004 A-1 15 NUREG-1437, Supplement 16 |



Appendix A

The fluctuations in the wind, today it flows, tomorrow it doesn't, that's at one turbine. If you're
talking about replacing two plants that are each hundreds of megawatts, you're talking about
many, many turbines at different locations, some of them grouped in a farm so that when a gust
hits one turbine it's not at another and averaged over that wind farm, it's a steady output power.
And averaged over days, one farm, one wind farm is not particularly windy, another wind farm
is. So the output power on a day to day basis even is fairly constant. It is a feasible base
flowed production of energy.

One issue, however, is that i's not windy in August. It is windy in January. August is when we
need power. Its when people turn on their air conditioners. And as such you have to design
the wind production so that you build enough wind turbines so that even in low August wind
power generation months you're generating enough power to service August demands. But
that's simply a cost issue and when you do out the numbers, as I said, it is economically viable.

OC03-1? So, in conclusion, wind energy, I believe, is a very viable replacement for the Quad Cities
plants. In neighboring Iowa, it could be done very easily. In the Dakotas it would require some
transmission. The Lady Foundation has done some research on what transmission would be
necessary to bring Dakota power to Chicago. It comes out to about two cents a kilowatt hour
averaged over the lifetime of those transmission lines. Its not significant even to use Dakota
power with new transmission. So thank you for your attention.

MR. CAMERON: Thank you, Bennett, for those specific suggestions and comments. Does
anybody else have a comment or question before we adjourn for the night? Yes.

MS. PERRIGO: I'm Leslie Perrigo, again. I'm from ICAN and I'm actually, I'm also on the
Board of IRENEW and as a follow up to one of Bennetts point about transmission lines and
where the power comes from, we have contacted the Iowa Utility Board and they could not
speak for the Illinois Quad Cities. But the Iowa Quad Cities only receives 23.6 percent of our
power of total net generation from nuclear sources. Of those nuclear sources, they come from
two separate power plants. One is in Nebraska and the other one is the Quad Cities plant.

MR. CAMERON: Thank you, Leslie.

Bennett, can you just make this short? I mean, your comments are very thought provoking and
appreciated.

MR. BROWN: Thank you. I realize that I've taken more than my share of the air time if you
=Co3-10 divide the hours by the people in here. But the primary comment in the SEIS statement was

that it would represent a doubling of U.S. wind capacity if we were to replace the Quad Cities
plants with wind. That's true but its, again, it's a irrelevant statistic. In fact, the Senate, as I'm
sure you're well aware, considered a law that were required us to bump up to ten percent of our
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generation from renewables, primarily wind, by 2010. This plant expires in 2012 with its existing |
license. So already the Senate was considering mandating going from 0 something percent of
our capacity up to 10 percent, which would be like a twentyfold doubling before the plant is even
up for its new license period.

MR. CAMERON: All right, thank you.

John, do you want to close us out?

MR. TAPPERT: Just want to thank everyone for coming out tonight and sharing your thoughts
with us. And just to remind everyone, if you have some comments that you would like to share
with us in the future, our comment period does extend till January 27th. So, you have our e-
mail addresses and our phone numbers. So, please send those to us. I

And thanks for coming out again tonight and have a good evening.
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I understand that this Isthe last day for iqput re th Cordova Nuclear flcility. 1 have been
o -1 concerned about it for a good number of years, particularly when Rocks of birds were

found dead nar iL We are fighting terrorists without, but living with the potential for
QC04-2 terror witi

About 15 year ago I asked a speaker for the plant what the plan was for when It was
closed down. He said be did't know, was not an engineer, but supposed that it could be
cemented over. I didn't find this particularly reassuring because of the condition of many
of our roads

QcoU Is thm new tecenology for permanently sealing it of? I understand it was not
QC04 constauted properly for chmmey emisions and that cocting this problem would be

teirbl C~ensive.

QC45 How about rationing energy use instead? We ar a very wasteful society. Somebow Its ok
to kill and have ouryo3rng people killed in order to keep energy aailble. I don't find
this acceptable.

Plea advise
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Received: fom igate.nn:.gov
by nrcgwianrc.gov; Thu. 01 Jan 2004 OS.45:14 0500
Received: fNm= grebe.mal.paseardhinkic (grcbaemil.pas.earthIinknet [207217.120.46])
by =patway ESMTP id iOIDcPU30122S2
for <QuadCitiesESbnrc.gov>; Thu, I Jan 2004 08:40:15 .050 (EST)
Received: foDm dn-ap-017neonmapOI71.dialsprintnet (163.190.104.1711 helo=hooiepc)
bySrcbkmaiLpasiearthinkxnt with amtp (Exim 3.33 #1)
id IAc3gSS4004kB.O0
for QvadCiticsEIS@nzc.gov; Thu. 01 Jan 2004 0S:45:12 -08OO
MesAgcB-1 402701c3dD6S794985a0Sab68be3%homnepc>
From: 'Kan Naged mirnhidonmifa dadmkmet>
To: .c EadCiticsF =c.gov>
Sdbject Say NO to Rcncwal Extension of Cordova Plant
Datk: Thu, I Jan 200407.45:09 .0600
MRIE-Vrsion: 1.0
Content-Type: mutipthemathr,
boundar--NextPaxt. r 000 0024_01C3D03B.2E03El80
X-Piortr. 3
X-MSMail-Prioto Normnal
X-Mailer. Microsoft Outlook Express 6.00.2800.1158
X-MitneOIE: Produced By Microsoft MimcOLE V6.0D2800.I 16S

I am writing to express my dismay and horror at the thought of any1etenslon tohe use oflte Cordova
Nuclear power phamgi lam a cften with a family lyIng Om shadows of t plant Personally. I which alt

C05-1 nuclear plants had neve been bult! Ty ae a constant threat to our environment and hi fact to aur
QC05-2 aes. The waste aspect alone =used by nuclear plants is enough mason for me to object vehemently lothen. hI addition, we now tce lhe added threat of tewrorsts using a nuclear plant for heir evil purposes!
0C053 Renewable energy Is where all of our resources and development should be placed. I ae felt Oit way
QC05-4 for many, many ears.

QC05-5 ADo alis aside vern I must stress iat eany extension of this planfs operations beyond W originalintended use Is utterly unthinkablel Surety. ila would be asking for disasterl This plant has NOT
0105-6 operated without problems or violations, therefore why would you seek to continue
0005-7 operations of Quad Cites Units 1 and 2 beyond theIr usaful life span of 25 years. There Is ahaays an
0C05-8 unknown factor of wear and lear on these reactors; this can not be seen or accurately measured, but will

over time hIeasingly put lt lIfe aound them at hlterlslc. Ako, Oit plant and most ohes were
designed and built Wig before 3111; and therefore they have interent rlsks to terrorst attacks, which we
never planned for.

0005-9
Please do not endanger me and my fadly, and ou nvironment by allowing tie Cordova plart I
continue operaing beyond t Woriinal usetul Ofe-spanlli
This ktruly a matterof Wle and death. do not let It be a matterdormwnoyhi some caponrie pocketsl

Yours truly,
Karene Arp Nagel
2617 Lialre SL
Davenport Iowa 52603
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by smtpout-3102.bay.wcbtv.net (WebTVPostfix+sws) with ESMTP id OFB8EBE3B
for <QuadCitiesElS6nrc.gov>; Tue, 16 Doc 2003 03:36:30 -0800 (PST)
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Gmtgso.26Feb98) id DAA09780. Tuc, 16 Doc 2003 03:36:29 -0800 (PST)
X-WebTV-Signature: I
ETAtAbQ/sDphVwr300fypoaPtdUmJjOowIVAMwYqplWXT9iCf3wilk9lZQ8UWI
From: patjcffery(webtv.nt (Pat Jeffery)
Date. Tue. 16 Dec 2003 05:36:29 -0600 (CST)
To: QuadCitiesElSmnrc.gov
Subject Personal Plea
Message-ID: <677-3FDEEE3D-3380@storefu1I-3135.bay.webtv.net>
Content-Disposition: Inline
Content-Type: Text/Phain; CharsetUS-ASCH
Content-Transfer-Encoding 7Bit
MWME-Version: 1.0 (WebTV)

The QuadCities need to have the generator at Cordova repaired, better
yet, replaced. It is no longer safe to use. Please find other more

QC06-1 suitable fuel alternatives. Don't keep this plant open for another
QC06-2 twenty years. I speak for my whole family, and all my neighbors. They,

like my busband and me are older and handicapped. We can't get to the
QC06-3 meetings. etc.. so rMe chosen this mnethod of contacting you with our

plea to get rid of the nuclear generator plant in our midst.
Sincerely.
Diane P Jeffery and Elnus M Jeffewy
1116 40 Street
Moline IL 61265
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United States Department of the Inteior
OM~ck OFnIIE 5 MEA1Y

COWM ohf &kMC1W may 1dardemma-
CW=KMac~aa2U

.bmum sko
HI~fa&%WltP=WYhanUIW 90490

/iibO

CD.r- 15lNOMT&UMft

Janury 16,2004

ER031959

Chie Rules Review and Directives Branth
-U;S.-Nucla orlul on iss- 2c *
Mall Stop T6-DS9 I%9O
Washingto DC 20555W0001 . ,? IT 1

The US. Department of the Interior (Department) has reviewed the Geneic Envirogentail? ,l
Impact Statement (EIS) for License Rcncwal of Nuclear Plants, NUREG-1437, Dra C ;
Supplement 16 (dated November2003), regarding Exdlon Generation Company, ILC, Quad
Cities Nuclear Power Station, Units I and 2, Rock Island County, Illinois.

The proposed license renewal does not involve any major construction, refurbishment, or
QC07-1 physical ateration of the project arac ThGencric EIS and Draft Supplement 16 adequately

address the concerns of the Dpartment regarding 6ish and wildlife resources, as well as species
protected by the Endangered Species Act. We concur with the preliminary conclusions of the U.
S. Nuclear Regulatory Commission faffwith respecL.PtheJnupacts qfcontinued operations on
these esources and peies. We havc no comment dn te , qfcer'resouree discussions
presented In the document.

We appreciate the opportunity to provide these coumments.

-- - ._ ___ Sinceely, __.

its.

,'s..

I-,-
4 :, ... -
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Exelon.
NuclearEelon Genewrtia

4300 WnfIeld Road
WarrtererkIL 4055S

vmwvexeonwofpowm

/0/VIO s
10 CFR 51

RS-04-010

Januazy 26, 2004

Chief Rules and Directives Branch
Division of Administrative Services
Office of Administration
Mallstop T-6D 59
U. S. Nuclear Regulatory Commission
Washington. DC 20555-0001

FIl

IO 0

Quad Cities Nuclear Power Statlon. Units I and 2
Facility Operating License Nos. DPR-29 and DPR-30
NRC Docket Nos. 50-254 and 50-265

Subject Comments Concerning Draft Plant-Specific Supplement 16 to the
Generic Environmental Impact Statement Regarding License
Renewal for Quad Cities Nuclear Power Station

Reference: Letter from Louis L Wheeler (USNRC) to John Skolds (Exelon Generation
Company, LLC). 'Request for Comments on the Draft Plant-Specific
Supplement 16 to the Generic Environmental Impact Statement Regarding
License Renewal for Quad CiUes Nuclear Power Statin,' dated November
4,2003

This letter is being submitted In response to the NRC's request for comments concerning
the draft plant-specific Supplement 16 to NUREG-1437, 'Generic Environmental Impact
Statement for Uicense Renewal of Nuclear Plants.' regarding the renewal of operating
licenses for Quad Cities Nuclear Power Station, Units I and 2, for an additional 20 years
of operation.

Exelon Generation Company, LUC appreciates the opportunity to comment on draft
Supplement 16 to NUREG-1437. We agree that the adverse environmental impacts of
license renewal for Quad Cities Units I and 2 are not so great that preserving the option
of license renewal for energy-planning decision-makers would be unreasonable.

Specific comments on draft Supplement 16 to NUREG-1437 are provided In Attachment
1 and comments pertaining to Severe Accident Management Analysis (SAMA) are
provided in Attachment 2.

Ae-4eg.J2 ,7 . 0'-f

���l 0,�A<-1913
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January 26, 2004
U. S. Nuclear Regulatory Commission
Page 2

If you have any questions, please contact Al Futvlo at 610-765-5936.

Respectfully,

Patrick R. Simpson
Manager- Licensing

Attachments:
Attachment 1: Comments on Draft Supplement 16 to NUREG-1437
Attachment 2: Comments on SAMA

cc: Regional Administrator- NRC Region Ill
NRC Senior Resident Inspector- Quad Cities Nuclear Power Station
IllinoIs Emergency Management Agency - Division of Nuclear Safety
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Attacranent I

Specif Comments an Drat Supplement 1 to NUREG-1437
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Comments on SAMA
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Comments on SAMIA

Exelonhs Severe Accident Management Analysis (SAMA) was an extensive exercise that
was done to determine if proposed plant changes are required to support license
renewal for the Quad Cities station. Exelon concluded that none are needed to suppoit
license renewal and the Nuclear Regulatory Commission (NRC) has agreed (Quad
Cities Draft Environmental Impact Statement (tC DEIS) pg 5-9)

Because the current Exelon evaluitlon of SAMA Improvements Is performed only to
support license renewal, this analysis was done In a conservative manner. Addiional
analysis Is required to ensure that aN aspects, both positive and negative, are captured
prior to any actual changes In plant equipment, procedures, or training. This is
consistent with the NRC DEIS review that condudes Turther evaluation of these SAMAs
by iEielon is warranted (QC DEIS pg G-30).

Exelon wishes to note the foflowing ponts that were listed In the NRC review
a. The cost ranges provided by Exelon are consistent with those provided by

other lcensees for similar applications (QC DEiS pg G018).
b. The severe accident analysis typically assumes that the proposed change

completely eliminates the associated risk (e.9g Phase 11 SAMA #6 rIsk
calculation). In reality, no mbdification made can ever be perfect Such
bounding calculations overestimate the benefit and are conservative (QC
DEIS pg G013).

c. The cost-benefit analysis performed by Exelon did not take Into account
any replacement power or on-going maintenance costs that may be Incurred
for any plant modifications. TaWng these into account would reduce any risk-
cost benefit (QC DEIS pg G-10 through 15).

d. Both Exelon and NRC agree that significant conservatIsms exist In the
0C08-30 current fire PRA. These conservatisrns overstate the actual risk from fire at

Quad Cities (QC DEIS pg 0.24). The NRC staff reviewers, however,
disagreed with a risk multiplier of 5 used by Exeton to account for
uncertainties In external events analysis, mostly for fire. The NRC suggested
a value of 10. It should be ponted out that the existing 1999 fire PRA study
was performed nd to provide detailed estimates of fire risk to be used in
routine plant analysis, but was limited to the IPEEE purpose of discovery of
major fire vulnerabilitles. Furthermore, tho NRC has prided no basis forthe
determination of their suggested value of 10. If additional consideration by
Exelon were performed, At would Include a more realistic review of fire
Impacts. This more realistic review Is expected to verif that the factor of 5
used by Exelon is accurate.

WiMh respect to the specfic recommnendations by the NRC:
QC08-31 a. For SAMAs #1 & 02 regardeng coorlig for the Safe Shutdown Makeup

Pump (SSMP) roon and alternate drywell spray, the NRC has already
QC08-32 concluded only marginal risk-cost benefit exists (QC DEIS. page G-25).

b. For SAMAs #8 & #8. local electrical breaker operation would require
human actions to close breakers onto energized, high voltage buses. Such
actions create an Industrial safety concern for the personnel performing such
actions, Testing the capability to perform such actions would Impose actual
hazards on personnel during the testing, while the likelihood of ever having to
perform the actions during an accident are quite remote (loss of all 125 V DC
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power Is calculated to occur roughly once per 1 million years as documented
In the Quad Cities 2002 PRA).

OCO-33 C. For SAMAs #10 and #14. the changes suggested I the QC DEIS would
require deviations from NRC-approved emergency procedure guidelines.
Each would be Impacted by the change suggested by the Staff as well as
causing a signiticant deviation from fte approved Boiling Water Owners
Group (BWROG) strategy.

2
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Chief, Rules andDirectives Branch C8gfe. 64J3/; i
Division of Administrative Services 1 3 rn
Office of Administration ( 7
Mail Stop T-613 59 -0 . _
U.S. Nuclear Regulatory Commission m
Washington, D.C. 20555-0001 -W o

Dear Sir or Madam,

The Illinois Emergency Management Agency (iEMA) appreciates the
opportunity to comment on Supplement 16 to NUREG-1 437, the draft
environmental impact statement concerning the application for Plant Life
Extension (PLEX) at the Quad Cities (QC) site. We have two separate but related
issues concerning the application. One directly concerns Supplement 16, the other
is more safety analysis related. But because the two are related we will include
both in these comments. The two issues are collective occupational radiation
exposure, and the condition of steam dryers in both reactors.

Occupational radiation exposure is covered in section 4.63 of the generic
environmental impact statement (GEIS), NUREG-1437. In this section, NRC
evaluates the impact on occupational exposure during the renewal term. They
examined baseline trends in cumulative occupational exposure, and the projected
increments to occupational dose due to plant aging. The projections were
compared with dose levels then being experienced to estimate accumulated dose
and spontaneous cancer risk. Table 4.10 indicates that average individual dose
rates between 1973-1989 decreased from a -850 mrem to -360 mrem at boiling
water reactors. This indicates a significant and desirable downward trend. These
levels are also well below the 5 rem/year IOCFR20 individual dose limit. The
GElS states that as plants age, there will be a slight increase in radioactive
inventories, resulting in slight increases in occupational doses.

NUREG-1437 concluded that over a renewal period, the greatest increment
to higher doses was assumed to be a ten-year In Service Inspection outage. The
dose increment related to aging was forecast to be an increase of 25%, or a BWR
increase from 439 person/rem to 535 persontrem. The range of cancer deaths
caused by industry wide collective exposure is 0-17. So the conclusion in the
GElS is that the exposure risk after license renewal is not expected to be
significantly different from that during the initial license term, so occupational
exposure was made it a category 1 issue.

In draft Supplement 16 for QC, the staff agreed with the GEIS and
concluded that there were no impacts related to occupational exposure beyond the
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GEIS, the overall impact on occupational exposure is SMALL, and additional
plant-spec ric mitigation measures are not likely to be stfficiently beneficial to be
warranted (Supplement 16, Section 43). The conclusion was that the maximum
doses during the renewal term is within the range of doses experienced during
normal operation and maintenance outages, and would be well within regulatory
limits.

In a review of the collective occupational doses at QC from 1999-2002,
IEMA determined that the collective doses by year were: 169 person-rem/year in
1999, 847 person-remyear in 2000,126 person-rem/year in 2001, and 1,722
person-remlyear in 2002. Two of the four years are quite good; two are quite
bad. It is difficult to forecast a trend. We assume plant radiation protection
personnel follow rigorous ALARA procedures, and individual doses remain well
within regulatory limits.

0C09-1 We understand that collective doses are related to the background radiation
levels resulting from the source term from activated corrosion products in the
reactor and related systems, and the number of outages at a plant each year.
IEMA hopes That 800 and 1,700 person-rem/year level collective doses are not
indicative of the doses to be expected during the renewal term. Part of our
concern is that the QC plants are in the bottom quartile of nuclear plants in regard
to source term. Therefore, we question the NRC conclusion that no mitigative
measures are needed in the renewal term. Many of those accumulating these
exposures are Illinois citizens.

Therefore, IEMA would like to see as a condition to PLEX application
approval, a requirement for the licensee to proactively monitor and control the
source term over the renewal period. Decontamination and preventive methods
are available to keep source terms under control.

It can be argued that there were an extraordinary number of maintenance
outages in those years when the levels were high. Granted, the cause of much of
the high exposures in 2002 is due to outages related to steam dryer failures. One

0C09-2 plant had back-to-back failures. The plant's UFSARs assume structurally sound
steam dryers In their current licensing basis. The QC steam dryers have not
remained structurally sound. In addition, the root cause analyses and corrective
actions done as a result of the first failure did not prevent the second failure.

OC09-3 Extended power upgrades are speculated to be the root cause of the dryer
failures. That may or may not turn out to be the case. Regardless, we assume
those increased power levels will extend into the renewal period. We noted from
inspection reports that during the scoping inspections done at QC, the steam dryers
were not considered reactor internal components for PLEX purposes, although the

2
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FSAR does list them as a reactor internal component. Additionally, they were
excluded from age related degradation management programs prior to and during
the renewal period. The reason given was because they were non-safety related,
and failure is an operational concern, but not a safety concern. We are not so sure.

QC09-4 The conclusions of operability evaluations concerning the steam dryer
failures made some assumptions. Among them was that any dryer parts that broke
off would stay in the area of the separatorldryer, or be caried down the main
steam line, where they would not affect any safety-related functions. It was
determined as a result of the second dryer failure, some dryer material did not
remain in the dryer area, but did travel through a recirculation loop and into the
reactor vessel as a loose parL We anticipate that further engineering safety
evaluations will conclude that the loose part(s) will cause no harm in the vessel.
Regardless, thus far, steam dryer structural integrity is a present issue and contains
large uncertainties over a twenty-year renewal term. Therefore, IEMA
recommends that the status of the steam dryers at Quad Cities be re-evaluated as to
their non-safety related status under PL2EX, and be considered a reactor component
subject to an aging management program.

0C09-5 In conclusion, our observations are that recent steam dryer problems at QC
have caused forced outages. Only time will tell if the root cause of the dryer
failures is a result of an extended power upgrade program. Regardless, the
program will extend into the renewal term. It is not clear what effect the upgraded
power level program might have on future plant component failures, but the
increased number of outages needed to deal with them so far has dramatically
increased the collective occupational exposure at the station. This was not
anticipated in assumptions that went into the GElS. Therefore, IEMA would like
to see the steam dryers re-classified as a reactor component subject to an age-
related degradation program under FLEX, and the licensee be required to commit
to a proactive source term management program through the renewal term.

Again, IEMA appreciates the opportunity to submit these comments for
oC09o6 consideration. We consider plant life extension to be a practical program in the

nation's energy policy, and believe radiation and reactor safety can be maintained
over a renewal term if adequate measures are taken to manage age related
degradation. Please call me at (217) 785-9875 if these comments raise questions
we can respond to.

Sincerely,

Neill Howey
Senior Policy Analyst

3
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Bureau of Nuclear Facility Safety
Illinois Emergency Management Agency
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Via c-mail (QuadatlcsEiSi nrugov)
And United States Mall

Chief, Rules and Directives Branch
Division of Administrative Services
Of fic of Administration
Mailstop T-69D 59
U.S. Nuckcar Regulatory Commission
Washington. DC 20555-0001

Re: Comments on Draft Supplement 16 to the Generic Environmenta1 Impact Statement
for the Qusad Cities Nuclear Power Station Units I and2 License Renaeval Application

DIarSirorMadam:

Thse comments are submitted by the Environmental Law and Policy Center (ELPC)
on Draft Supplement 16 to the Generic Environmental Impact Statement for the Quad Cities

OC10-1 Nuclear Power Station license renewal application ('Draft SuppIemcnt"). The NRCs analysis in
the Draft Supplement fails to comply with the requirements of the National Environmental
Policy Act CNEPA") in at least two ways. First, there is no analysis in the Draft Supplement of

OC10-2 whether or not there is a need for the power created by Quad Cities. Second, the NRC has not
complied with its legal duty to objectively cvaluate energy efficiency, renewable energy
resources, and other clean energy resources as viable alternatives to the renewal of the Quad
Cities operating license.

L NEPA Requires That the NRC Thoroughly Analyze the Need for Power

The envirorunental analysis of the Quad Cities license renewal application is being
canied out pursuant to regulations that constrain the scope of the analysis in a manner that
violates NEPA. In particular l0 C.P.R. S1.95(c) provides that the NRC need not consider 'the

OC10-3 need for powee' In determining whether or not to grant a license renewal for Quad Cities. The
need for power, howevr, is at the heart oF the purpose and need statement which. in turn serves
as the baseline by which the reasonableness of various alternatives are to be measured. Without
this essential factor, therm is no way for the NRC to use the EIS process to accurately weigh

35 SLsT WACKtk Duv1. SUtyl 1300 CHICAGO. ILLNOIS 60601-2110
IHONI (312) 673-6S00 EAX 1312) 795-3730

wwWXtpC.otg elpCoeipc.org
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alternatives against one another or to conclude whether it is appropriate to allow Quad Cities to
continue operating for an additional 20 years. Whie the NRC suggests that the need for power
can be considered by the datc government at some later date, It clearly violates NEPA to
abdicate the analysis of the 'need for power' issue to non-federal decisionmiakers long after the
EIS pocess has been concluded

IL The NRC Has Falled to Rigorously Explore and Objectively Evalute All
Reasonable Alternatives

OCIO-4 The Draft Supplement falls to "rigorously explore and objectively evaluate all reasonable
atenatives" to renewing the Quad Cities license, as required by NEPA. 40 CR. 1502=14(a).
In particular, the Draft Supplement erroneously rejects energy efficiency and renewable energy
resources as not feasible from an economic, technological, andfor environmental standpoint The
analysis of these atrnatives in the Draft Supplement is unsupported or it relies on flawed and
outdated information. As explained below, energy efficiency, renewable energy sources, and
clean distributed generation, In combination with "clean coa resources, present a lower-cost,
safer, and environmentally preferable approach to meeting energy needs tan renewing the
license for the aging Quad Cities nuclear power plant.

A. Energy Effcidency Alternatives arm Available, Cost Effective, and
Environmentally Preferable

The Draft Supplement concludes, with no factual support, that it would not be
economically feasible for energy efficiency efforts to reptace the power generation that would be
lost If the Quad Cities license rcnewal was denied. (Draft Supplement Section 82.5.11. p. t-54).

OC10-5 The Draft Supplement cites a 1992 study suggesting that energy efficency Improvements cost 4
cents for every kilowatt-hour saved. The Draft Supplement then rejects this cost estimate
arguing that: (I) if energy efficiency were really that cost-effective It would have already
occurred, and C2) replacing the energy produced by Quad Cities would require suc a large-scale

renrgy efficiency effort that the cost of energy efficiency would increase well beyond 4 cents.
The Draft Supplement, however, provides no support for these contentions and does not even
attempt to estimate the cost of using energy efficiency to replace the power produced by Quad
Cities.

QCIO-6 In contrast to the rsupporred analysis provided in the Draft Supplement, recent studies
demonstrate that energy efficiency Is an even more viable and cost effective alternative. For
example, the 2001 Repowvefri the Midiovt study,' which is one of the most comprehensive
elean energy development analyses conducted on the Midwest's energy sector, demonstrated that
energy efficiency efforts can significantly reduce the demand for power at a cost of 235 cents per
kilowatt hour or less - lower than the cost of generation, transmission, and distribution of
electricity from power plants. Implementing modern new cost-effective energy efficiency
technologies like commerdal and residential lighting, heating, ventilation and cooling, Industrial
motors, refrigerators, and other appliances, wIl flatten our electricity demand over the next two
decades. Using the methodology of the US. Deparutent of Energy's 1997 Five National LabsW

I EndviluCi Law ad Polkcy caft. ui mi.ixomr g rthe idaws:e T ean Earg Derdopiera Pifar
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Study (which is an analysis by a woddng group with members from five national energy
laborntories)? Repouvnng the Midweat concluded that

* Energy efficiency efforts can reduce electricity demand by 16% in 2010 and 28% in 2020 v.
a projected base case scenario.

* Energy efficiency effomts can save 50,761 GWh of electricity annually by 2020 in Illinois
alone.

* Energy efficiency efforts would be highly cost-effective, requiring an average investnent of
only 2.5 cents pr kilowatt-hour.

* Energy efficiency efforts would reduce net electricity costs in Illinois by Sl billion by 2020.

* nese energy efficiency initiatives use ofif the shdr technologies and equipment that is
widely availabl today.

Other. analyses have come to similar conclusions regarding the viability of energy
efficiency. For example. the lean Energy Blueprint concluded that energy efficiency efforts
throughout the US. could save 915 billion kilowatt-hours by 2010 and 2,512 billion kilowatt-

OC10-7 hours or electricity by 2020? Additionally, the economic beneits of greater efficiency should
not be ignored. A follow-up analysis of the economic impact of the recommendations in
RepOidng the Mi Wm concluded that with investments in energy efficiency, 43,00 new jobs
would be created and S4.7 billion in additional economic Output would be created by 20204.
carly, energy elficiency is a technologically and economically feasible alternative to the

reneewal of the Quad Odes operating license.

aOC1-0 Perhaps realtzing that energy efficiency alternatives cannot be rejected on their merits,
the DrmI Supplement also asserts that energy efticency is not vible bcause utility deregulation
has removed the incentiye for Exelon to in vest in energy effidency. Ener efficiency, bowever,

oC1io-g is a cheaper (and less environmentally destructive) alternative to new power generation. Exelon
and its subsidiary Commonwealth Edison should consider investments in energy efficiency to
meet Illinois' power needs. But cven if they prefer not to do so, that does not obviate the NRC's
legal obligation under NEPA to do so. The point made in the Draft Supplement is legally flawed
- an otherwise reasonable alterative cannot be rcjected under NEPA simply because an
applicant may nut want to or cannot carry it out. q 42 CJ7R. 1502.14(c) (agency cannot reject
an alternative simply because it is outside the agencys jurisdiction); MucMshoo Indian Jn7i v.
UV Forest Sern 177 F.3d 8A 814 (9 Cir. 1999) (sarv4 Instea4 the NRC has the legal
authority to tell Exelon that there is a beter, cheaper, and environmentally preferable alternative
to license renewal. The facl tbat energy efdiciency efforts are more lkely to materialize as a
result of state or federal govemment initiatives (such as an energy efficiency investment fund or

'U.&Depa eof , LVL Carbon Redoas PorenarfalaoqEawsjTedmokSlesb y2010oand
&yd(199l7
3 St Oc Cknmiera A. Ow V It aS IerprA Nadrrarftw rj PS>alkyr7ToAawdhe Fwe (Om
2001t)at I.
'Environenm Law and Porky Oada. et aL.Job JoThe Eannouk Inracs afRepouvrin, dowe(20O).
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an energy-efficient building code) in no way provides a basis for rejecting the economically,
technologically, and environmentally feasible alternative of energy efficiency.

B. Wind Power Is a Viable and Growing Source or Cean Renevable Pover

The Drnft Supplement's analysis of the feasibility of wind power is also flawed. The
Draft Supplement notes that the wind resource in Illinois is sufficient to replace the power
currently generated by Quad Cities, but then rejects this alternative for two reasons. First,
harnessing this wind power would be a massive undertaking involving nearly a doubling of
current wind generation in the U.S. Second, such extensive development of wind power would
result in significant land impacts for the construction of turbines and transmission lines.

OCIO-10 The Draft Supplement eroneously rejects wind power, which Is a viable alternative.
Firs, the Draft Supplement improperly limits its analysis to wind resources in Illinois. As
documented In Rtpowemag the Mkdwe, six of the 10 states with the highest wind power
potential in the U.S. are In the Midwest. With some Improvements to the transmission grid, wind
farms in neighboring states such as Iowa could be a viable source of energy for Illinois. Just as
the Quad Cities nuclear power plant supplies 25% of its energy to Iowa, wind farms in Iowa can

QCia-ii supply energy to Illinois. Second, technological advancements are increasing the amount of
power created by wind turbines. The largest commercially available wind turbine is 1.65MW
(not I5MW as stated in the Draft Supplement), and will likely increase to 2.1MW in 2005, and

OCI 0-12 may increase to 3MW to 5MW in the near future? In addition, wind turbines have an availability
factor of 98%. higher than most oatier power sources.*

QCIO-13 Third the cost of wind power has fallen dramatically since the I980s, with an average
generation cost of three to six cents per kdlownatthour,7 so that it is now competitive with most
otherenergy sources. In addition, because wind is free fuel, wind power generation bears no risk
of fluctuating fuel prices. These technological advancements and economic advantages have led
to a substantial Increase in the amount of wind power installed - from 2001 through 2003 a total
of 3.795 megawatts of wind energy was installed nationwide, raising the total wind energy in the
US. to 6,374 megawatts. Within Illinois, the first utility-scale wind project has recently begun
operations and approximately 1,700 MW of additional wind projects are in various stages of
development. Across the border in Iowa, there are 420 MW of wind generation installed with an
additional 34S MW in development. In light of these facts, the NRC's concerns regarding the
need for substantial growth in the wind industry in order for wind to be a viable alternative are
misplaced, especially given that the current operating license for Quad Cities does not expire
until 2012.

OCIO-14 The Draft Supplement also overestimates the impact that an expansion of wind power
would have. Nearly 95% of the land devoted to a wind power site remains available for other

OC1O-15 uses such as agriculture. Most new wind facilities would also be located near existing

Ait Reews. WMdEW eFen ForbercPowrA REPP Ls.ne BrfW(Nov. 2003). at 22.
American Vind Energy Association. 7l7e Most Frequently As d QOtest About Wand Enegy (2O).p p 5.

Rtepoaweri the Midwest, at p. 26.
I Amrican Wind Energy Associatio .F Wind Power Outlook 2003 O03); American Wind Energy Association.
Wind Energy Fast Facts (an. 2004).

£
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Qc, o-16 transmission lines. Therefore, the land impacts of new wind power would not be significant. In
addition, wind generation uses no coolant water, has no emissions and does not degrade land.

QCI0-17 There arevcryfew avian collisions with modern wind turbines9

C. The Draft Supplement Misstates the Impacts of Solar Power

The conclusion in the Draft Supplement that Illinois would need a 46-squae-mile area of
photovoltaic (PV") cells to replace the power produced by Quad Cities provides a distorted
view of the impacts that solar power would have. In particular, the Draft Supplement's
suggestion that solar power would have a substantial impact to natural resources and land sue

aC10-18 ignore the fact that solar power is distributed power. Most solar power units are located on
rooftops of buildings. meaning that solar power would not cause land disturbance. In addition,

OC1 G-19 it is Important to note that solar PV technology has advanced to the point where PVs arm a good
source of power, especially in remote areas and to hep meet peak power demand. The average
solar PV cell has a conversion rate of 12% to 17%, not the 10% assumed in the Draft
Supplement.

D. Distributed Generation Is a Clean Alternative for Providing Baselond Power

OCIO-20 The Draft Supplement does not adequately address the opportunities for meeting
baseload power needs through efficient on-site natural gas-fired generation, such as Combined
Heat and Power (CHP"). district energy systems. and fuel celL Such natural gas distributed
generation emits substantially less air pollution than coal-fired power plants, and does not pose
the high-level waste and safety hazards inherent to nuclear power, and therefore could serve as a
cleaner and safer baseload supplement to energy efficiency and renewable energy alternatives.
Rcpowvcrmg the Maltves estimates that illinois alone has the potential for 2,162 MW of efficient
distributed gas-fired generation by 2010. and 5.000 MW by 2020.10

* * *

OC10-21 For the above reasons, the NRC should complete a rigorous and objective analysis of the
need for power and reasonable alternatives such as energy efficiency, renewable energy
resources, clean distributed generation, and 'clean coal" resources before deciding whether or
not to rlicense the aging Quad Cities nuclear power plant.

Thank you for the opportunity to comment on the Draft Supplernent EIS for the Quad
Cities license renewal application.

Sincerely.

Shannon Fisk
Staff Auorney
Environmental LAw and Policy Center

'National Wind CoordinatinS Commite Avian/Wind TWbine Imactioe A Shot Summary oIRtsearcb Resuts
and Remaining Qutions (Dec. 20X).
'o Repoirein she Midnss, at p. 33.
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Jamuay27,2004

ChiefRues and Dicives Brch
Division ofAdminishratve Services
Office of Admnitzion
Malstop T-6D 59
US. NdearRegulatoryCommission
Wahnn,D.C. 20S55-0001

Re: Quad CidNulearPowerStation, Uf I and2
FacmlitygpltinsIeNos.DPR-29 ad DPR-30
NRCDocketNos. S0-254 mid S0-265

Comments OncemigDraftPlantSpecdfic Supplement 16to thg
enrc Rev am tl Impact Statement Regarding 2iicense

Renewal For Quad Cities NuclearPower Station

Ite from Louis L eler(USNRC) to lohn Skolds (Ereon Generation
Company, MC), Request for Comments on the Dft Plant-Specific Supplement 16
to the Genaeic Enviromental Impact Statement Regrding 2icensc ncwal for Quad
Cites Nuclear Powe Station," datedNovcmbr 4, 2003

Ilis Jcttris being tubmitted in response to the NRCs request for comments conceingtbe
.draftplant-specfic Supplement 16 to UM G-1437, Generic Envonmental mpact
Statement forliceseRznewl ofNuclear Plants regardng&e renewal of operating
Lcenscs for Quad Cities cearPower Station, Units I and 2, for an additional 20 years of
operation. MidAm can Ener Copmy a ciates the opportunityto co=ent on draft
Supplement 6toNUREG-1437. Wcagreeft~ht adverse envir=etal Impacts of
Li e w forQudCities Uits I ad2 arc notso gret tp vg e opi of
lEn rnewal for enerplag dec onaks would be nr nabl

MdAmican's response to the comments ofMr. Bennctt Brown, regard wind power as a
possible nbstitute for Quad Cities Units 1 ndI 2, isprovided in Attachment 1. M. BroWs

- - ijments were offered at teNRC't public comment bearing hdd on Debeniher16,2003. -
Eis comments begin anpae 77, line 6, ofth official transcrptofthoseproceedings.

Sincerely.

O&, wb R iz
Attac U \s
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ATrACHMENT 1

Comments in Response to the Statement of Mr. Bennett Brown

Regarding Wind Power

Al the Hearing of December 16.2003
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Attachment 1

Comments of MidAmericnan EncMer Company

By Thomas l Budler, Wind Project Manager

Below are the comments of MidAmerican Energy Company In response to Mr. Bennett
Brown's characterization or wind power beginning on page 77, line 6 or the official
transcript of proceedings of the Nuclear Regulatory Commission, on December 16, 2003,
concerning Exelon Generation Company's application for license renewal for Quad
Cities Nuclear Power Station AQCNPS'. MidAmerican possesses a 25% ownership
share in QCNPS. MidAmerican is also cuTrently developing a 310 MW wind generation
project in Iowa, and is a participant in existing wind generation projects as well.

OC11-1 As n overall comment, MidAmerican would note that it is not opposed to wind-
generated power as evidenced by our past and present participation in wind generation
projects However, MidAmetican ees wind-powered generation as a complement to,
and not a viable substitute for, base load nuclear generation already in existence.

In his comments, Mr. Brown attempts to refute the four arguments against utilizing wind
power that were advanced in the Plant Specific Environmental Impact Statement
(SES"). In summary, the four points Mr. Brown states he is refuting are as follows: (1)
That the potential for wind power development, in Illinois, to replace QCNPS, is only
"marginally present;" (2) That it is "enormously expensive" to develop wind resources;
(3) That the land required for development of wind resources is Vignificant," and (4)
That wind-powered generation can provide only "intermittent power." MidAmerican
addresses Mr. Brown's comments on each of these points, below.

I. Availabilitv orsuficient Wind Resources. The wind power capacity that would
be necessary to replace the QCNPS Is not available in Illinois. Mr. Brown
recognizes that in his testimony, at pages 78-79 of the above-mentioned

OC11-2 transcript, where he also touts Iowa as the location for substitute capacity. The
SEIS noted that a capacity of 4,200 megawatts would be necessary to replace the
capacity of QCNPS. In fact, the necessary capacity would probably be even
greatcr. MidAmerican's experience has shown that MAPP, the NERC reliability
council with which MidAmerican's wind generation is accredited, actually credits
wind capacity at approximatcly 17% of rated nameplate. This means that to
replace the generating capacity of the QCNPS some 10,729 megawatts of wind
generation would actually have to be Installed.

OC11-3 Mr. Brown also notes, at page 77 of the transcript, that 4,200 megawatts of wind
generation would be about 1,00 megawatts of consistent power production
throughout the year. In fact, during MidAmerican's research for development of
its Iowa Wind Power Project, the Company discovered historical wind resource
records showing that for approximately 10% of the available operating time there
would be insufficient wind to produce any wind generation at all. Moreover,
these historical records show that for approximately 37% of available operating
time the wind generating facilities would be generating at less than 25% of
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nameplate capacity. Therefore, for nearly 50% of the available operating time, a
wind facility in Iowa would likely be operating at less tanm 25% of its rated
capacity.

2. COSTS fo wind Pr. Mr. Brown notes that the NRC documents mention it is
enormously expensive to develop wind resourcms (Transcript, pp. 79 - 81) Mr.
Brown attempts to refute this statement with second-hand information from an
electric co-op representative who states that the co-op's wind generation

QC11-4 production cost is 20 to 2.5 cents/kUh. MidAmcecan's knowledge of the wind
industry would suggest that approximately 5.0 cents/kWh is the more commonly
accepted production cost figure for wind generation. That cost can be reduced
through use of government subsidies (e.g., the federal Production Tax Credit and
C0acredits), however, it is important to note that the federal Production Tax
Credit expired on December 31, 2003, and has not yet been renewed by Congress.
Mme federal Production Tax Credit is currently valued at 1.8 cent/kWh and the
value of CO2 credits is currently estimated at 0.4 cents/kWh, though there is still
not a mature market for trading CO2 credits.

0C11-5 In contrast, MidAmerican's existing coal units generate at an average cost of 2.1
cents/kWh, existing nuclear units generate at a cost of 2.7 cents/kWh, and
combined cycle units generate at approximately 6.0 cents/kWh. However, it
should be noted that all of these units are counted as reliable and dispatchable' for
capacity during system peak. It should be noted that wind generation Is neither
reliable nor dispatchable in any given specific time of need for capacity or
generation.

QC11-6 Mr. Brown asserts that it is inappropriate to compare the cost of wind generation
with generation based on other fuels MidAmerican would agree that wind
generation cannot be compared to other dispatchable generation since wind is not
dispatchable based on system load. Wind generation is only dispatchable when
the wind resource is available. However, with the above-noted subsidies, and to

. the extent that wind is available, MidAmericans wind facilities will displace alI
other generating units in the dispatch order. This utilization makes wind
generation a very important part of MidAmerican's overall generation portfolio.

OC11-7 In his cost discussion, Mr. Brown also ignores the significant cost of transmission
system impacts. (Mr. Brown appears to assert that his 2.0 to 25 cents/kWh does
include outlet transmission costs, but then apparently ignores the costs of
transmission system impacts.) As a member of MAPP, MidAmerican is required
to meet MAPPs reliability criteria. A reqirement of MAPP is that the
transmission system must be suficient such that the generation is able to deliver
rated output for certain system conditions. As discussed in number 1, above, this
means the transmission system would have to be upgraded sufficiently to address
all impacts for the additional 10,729 megawatts of nameplate wind generation.

'Divatbler used herein noans the ability lo adt Sration orutpt to mto toad ad e=nics
requimcnf
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This could be a very significant cost when taken in consideration with a wind
project location and existing transmission system constraints.

QCiI-8 3. LandReouirementsforWind Generation. Mr. Brown also comments (Transcript,
pp. £1.82) on the NRC document noting the land use for a wind facility would be
significant. Mr. Brown states that a two megawatt turbine required only a quarter
of an acre of actual land use and that farms are still able to utilize much or their
land. This In fact Is fairly consistent with what MidAmerican has seen with its
wind project development. What Mr. Brown fails to account for is the necessary
spacing for capture or the wind resource. Wind turbines must be sufficiently
spaced apart to maximize capture of the available wind energy. If the turbines are
too close together one turbine can Impact the efficiency of another turbine. Based
on MidAmerican's experience the appropriate spacing ofwind turbines equates to
approximately 72 acres per megawatt. This would mean the project footprint for
10.729 megawatts would entail over 772.000 acres. This is a more significant
number than that cited by Mr. Brown.

4. Internittent Power. Mr. Brown notes (Transcript, pp. 82484) that the SEIS
discusses the intermittent nature of wind. The lack of wind energy dispatchability

QC11o9 is discussed in number one, above. Mr. Brown also discusses the short- and
mediumterm fluctuations in wind generation, noting that a penetration of 25% is
viable with nochange to the transmission grid. MidAmerican plans to install 310
MW of wind generation in the next three years, in Iowa. As of May 2003, this
310 MW represents approximately 7% of MidAmerican's nameplate generation.
Transmission system Impact studies note nineteen separate upgrades necessary to
accommodate this generation. There would likdy need to be significant changes
and related investments In the transmission grid to accommodate an additional
18% penetration. To say that no changes would be required in the transmission
grid and that Iowa could very easily accommodate a 25% penetration or wind
energy is clearly not corctL

In his own discussion, Mr. Brown is not dear whether the 25% penetration he
notes Is nameplate capacity or actual generation. He does go on to discuss the
need to increase generation capacity during peak periods. This is also the same
discussion noted in number 1, above. As such, existing MAPP requirements
would necessitate the building of 10,729 megawatts of wind generation to cover
this peak capacity need.

Respectfully submitted by Thomas l. Budler
Wind Project Manager
MidAmerican Energy Company
4299 Northwest Urbandale Drive
Urbandale, Iowa 50322
Phone: (515) 252-6500
Email: tibudier@midamerican.com
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Attention: Duke Wheeler!

OC12-1 Although the final decision may not be made until June of this year. the license renewal of the
QCNPS is an issue of grave signifigance to every resident of the Quad Cities and surrounding
area. The plant at Cordova is one of twenty-one nuclear power plants along the Mississippi River
watershed, and one ofthe oldest Boiling Water Reactors in the nation. The inherrent design flaws
of this model pose a seroius threat to not only members of the Quad Cites, but all those down
stream from us. Typical discharge points for gaseous and liquid releases to air, water and soil
from nuclear power plants include planned releases from the reactoes routine operation and
unplanned releases from leaks and accidents. The design of the Torus containment system
employed by GE Makc I Boiling Water Reactors increases the risk of releases to the environment
by venting any high pressure buildup of radioactive steam generated during an accident directly

QC12-2 to the atmosphere through the 300 foot stack, UNfiltered.

OC12-3 A report published by the NRC in 1993 confinned that age-related degradation will damage or

destroy many vital safety-related components inside the reactor vessel before the 40 year license
expires. We cannot afford to put the Quad Cities and our neighbors downstream at risk. It is time
to seek serious solutions to solve our energy needs. Iowa and Illinois have a monumentous
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opportunity to at an example for the rest of the country and help our grat nation claim its
energy independence. Investing in renewable energy today could create thousands of new jobs
and stimulate the local economy. Efficiency is a viable alternative that could actually elirniniate

0012-4 the need for over 127 power plants by 2010. And it does not take mass amounts of money, create
toxic waste, or pollute the environment for thousands of years.

Also of concern to me is the draft supplemenes blatant misrepresentation of alternative
technologies. The investigators obviously made little effort to seriously work out the details of
illeged technologies which they illegedly deemed unfeasible, too costly or needing too much
apace. Solar and geothermal alternatives are generally incorporated into existing structures, and
wind turbines can share the field with crops, with farmers harvesting up to within I foot of the
turbine tower. As a board member ofthe Iowa Renewable Energy Association, I know whereof I
speaL I believe you have heard the same from Bennett Brown as well. So please, before you
discount the benefits of renewable alternatives AND efficiency, I implore you to undergo an
independent study of viable alternatives for the Quad Cities.

Respectfully,

QC12-5 kslie Perigo, Davenport, IA
563.445.0369

PS- The folkowng text Is a copy of my suwmmtion from the afteoon session at the Mark In December,
which I had td members of the NRC I would get ID them. I was told that these were moe security
Issues, yet the security of the plant and its aging cornponents has direct bearing on the surrounding
environment, and Its neighbors downstream. Please encourage your counterparts to take these Issues
seriously i that they affect us hi the Quad Cities. and the M1ississippi Rer watershed Immediately. Thanks.

Leslie Perrigo for IECAN

There are a coupIe of Issues which I feel need to be addressed as they are
legitimate concerns that relate directly to the health safety and general well
being of the environment surrounding the Quad Cities Nuclear Power Station.

Regarding plant perormance; failure to comply with NRC procedures and
complete basic routine maintenance on schedule has Incurred preliminary
wear and Irreversible damage to vital reactor components. Increasing the
possibility of mechanical failure and the likelihood of a major accident.

In June of 1996 a fie of $lOO.OOO was proposed against the utiliy for failing to
correct desIgn deficiencies for components In one of the plant s emergency
core cooling ssterms. Modifications to pipe supports and structural steel In the
1980's had resulted In additional lods on the steel beams- In some cases
exceeding those permitted In the original plant design. These deficiencies were
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not corrected until 1996.

In June of 1997 a fine of $50,000 was proposed for deferring repairs to the interior
and exterior siding of the reactor building at QCNPS. Both interior and exterior
siding are needed for the reactor building to fill its design function of containment.

in 1998 the NRC proposed fines in excess of $450,000 for failure to implement an
adequate program for monitoring maintenance; failure to develop adequate
procedures and systems to safely shut down the QCNPS. and for performing a
pressure test of the Unit 2 reactor vessel and piping AFTER the reactor had
started up INSTEAD of BEFORE the reactor startup In order to detect any leaks In
the reactor vessel and piping.

Between June of 1999 and September of 2002 the uttilty neglected to correct
multiple switch failures which Impacted the avalability. reliabillty and (2min)
capablity of equipment used to respond to Initiating events and prevent
undesirable consequences from a plant fire.

In March 2003 the NRC staff Identified a number of human performance issues.
including damage to a control drive pump due to Improper setting of a
lubricating device. failure to recognize that the Unit 2 shut down cooling system
was inoperable for several MONTHS and several Instances of valves placed in
the wrong position.

These are but a few of the events which have Increased the amount of undue
stress on reactor components and accelerated the aging process. The NRC has
confirmed that age-related degradation In BWR will damage or destroy vital
Internal components well BEFORE the standard 40 year license expires. yet the
readiness of the Industry to meet projected maintenance and repair challenges
is unclear. For some components, methodologies are still in the conceptual
phase of development (12 of 29 in 1994).

The core shroud Is one (3min) of many safety-related components that may be
damaged or destroyed by age-related degradation In BWRs. A German utility
operating a GE Mark 1 BVWR ilke QC 1 2) where extensive core shroud cracking
was found estimated the cost of replacement at $65 million. Germany s oldest
BWR was closed In 1995 after wary German nuclear regulators rejected a plan
to repair rather than replace the reactor-s cracked core shroud. Extensive core
shroud cracking was discovered at QC Unit 1 In 1994.

Reactor aging will require a major continuous effort by Industry officials to
anticipate emerging age-related problems and resolve them before they
become a crIsis. By dealing with the whole problem of age-related degradation
NOW. federal and state regulators con ensure future safety and engineeering
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Implications of multiple component failures In BWRs.

Lastly, the continued operation of any General Electric Mark I BWR relies upon a
nuclear waste cooling and storage pond that Is elevated 6-10 stories up In the
reactorCs secondary contaLrnment building, and does not appear to have any
significant structure to reduce the likelihood of penetration by deliberate attack.
Only 4 of the 103 operating reactors have design features Intended to resist
aircraft Impact Umerdck 1 &2 and Seabrook reactors- 6 ton, Three Mile Island
Unit 1- 90 ton. No ether US reactor was designed to withstand caircraft hexact.
5.1.1 35.39

The Identified structural vulnerabily of the Mark 1 irradiated fuel storage and
cooling ponds constitutes an unreviewed safety issue. Attack on a reactor could
lead to rapid onset core melt with open containment and a raging fire. An NRC
study concluded that a generic estimate of 100% of the radioactive isotope
Cesium-1 37 would be released hi the event of a spent fuel pool fire. A full spent
fuel pool contaX 74 million curries of Cesium-137.

Defense of US nuclear facilities should be seen as a key component to
Homeland Security. As such spent fuel pools should be re-equipped with low
density racks. and all other spent fuel should be hardened and dispersed
throughout the site to make It a less attractive target.

In conclusion. I would just like to point out that the useful lifetime of a nuclear
power plant is 25 years hI actual practice. It is becoming abundantly clear that
aging of reactor components poses serious economic and safety risks at BWRs.
The GE Mark 1 in particular has significant Inherent design flaws and locks
containment Integrity during a nuclear accident. Under the circumstances. It
would be prudent to retire the QCNPS in 201 2 and seek out safer, more
finoncially viable options for the community. Thank you.
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Petition to the Nucleor Regulalory Commisslon In Opposition
of the license Renewal at the Quad Citles Nuclear Power Station

Presented by the Independent Enironmental Conservation & Activism Network

We, the undersigned, strongly oppose the license renewal of Ihe Quad Cites Nuclear
Power Station. and urge the Nuclear Reguldlory Commission to (SAFSTOR)

decommission the plant. following the expiration of lNs original operating license.

At the meeting held Apil 8th at the Mark of the Quad cites In Mollne, U. .Im of the Nuclear
Regulatory Comrrdsion INRCJ eaplidned that the initial Ecensing pedod of 40 years was based

QC13-1 more on economric fatos than safety or technical speciticailons. This plant hI particuar has a
dtch hsory of poor routine maintenance; testing violations, equipment flalke. security weakness.
Inoperable safely systems. and human performance errors. lb light of these events. Its neither
safe nor cost effective for the community. to continue to operate these reactors beyond their
ognallifespon.

Background

The Quad City Nuclear Power Station IQCNPS) was completed and ready for operation In 1972 .*

one of ssatons ownrd and operaxed by Commonelth EdIson Company. The two-unit
station occupies 784 acres an the east bank of the MissIppi Rver. wth a net electrical output
of 789 megawatts per unit.

In 2001. Unicorn, the parent company of Commonwealth Edison. merged with PECO Energy and
formed a parent entity- E1elon Corporation. The owneshiip and operaffon of Commonwealth
Edison's 10 operating nuclear power plants and 3 retired nuclear plants was then transferred to
Exelom

Later that year. bebon submitted a request to the NRC for changes to the operaing licenses
and Technical Specilicatlons for Dresden Nuclear Power Station (DNPS) and QCNPS. to allow
operation at uprated power levels. The NRC approved this request. The Safety Evaluation
accomponying the approval amendrment required that Exelon confirm to the NRC that
necessary modircatons to the main steamn and torus-atloched piping systems were completed
prior to the Implementation of the power uprate.

The power uprate at Quad Cities I and 2wl Increase the power of each reactor by 17.. to
about 912 egwt ol elecicy per unit. Modifications were completed pror to
Irmplementation of the uprate tor QCPS Unit 2 durtng the rehueling outage that ended on March
S. 20a2 The piping system moducatlons for GCNPS Unit t were completed during the refueling
outages In fall of 2002.

Currently the Quad Citles area gets 236% ot Its total commercial power from nuclear energy.
Although much of H comes from the QCNPS. some Is subcontracted from a simiar plant In
Nebraska.

SIgntllicanl Events

September S, 1N7
On May 1 1987. Commonwealth Edison Company (CECO). the edsence of a gap In the Quad
Cities neutron sotber ponel has been confirmed by underwater neutron radlogophy
conducted by Nusurtec. Inc. The racks that store the spent fuel are made with boran and
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cabon so that they absorb neutrons created as the spent fud continues to decy. here were
gaps between panels of the rocks. which were reaoted by rodation damage to the storage
rack& and presumably would have worsened had they not been noticed. Hod the gcps gotten
larger, they could hoe ollowed enough neutrons to pass from one spent fuel rod to another.
The fuel pond would hove gone ciflfcdl- meaning that the chain reaction used to ball water

Qs13-2 de the reactor woud hove boaed the water In the cooing pord. The concern Is that
separation of the neutronobsoing material used In high density fuel storage rocks might
compromise safety.

August16. 19s
Ruptured discs burst. releasing steam Into tho HPCI room. buming and sightly contaminating.
live workers. The ruptured discs burst within one second after the turbine was stated. Fie doors
between the Unit I and Unit 2 HPCI rooms were blown off thek hinges Into the Unit 2 HPCI room.
Upon investigating the event, the icensee determined that water had accumulated In the
tubine casing because the dran system level switches for the Unit 1 HPCI system hod foiled. In
Apri 1992 the licensee pedormed a relabilty-centered rnainTenance study which
recmmended the level switches be Included In the prevenive maintenance progra but the
recommendation hod not been acted on at the time of the event. Foalure to complete the
recommended maintenance eventually Inpocted the outer disc as designed and caused it to
burst as wel. The exlaust Ine pressure sensos dd not detect a high pressure and should have
Inmmediotely Isolated the steam supply upon sens a high exhaust pressure before the rupture
discs burst. The stearm blured live work our of whom were partcipatig In the HPCI pump
surveilonce test. The fifth, and most severey Inred worker was a heath physics technician in
the room on routine rounds, who was not awue of the danger posed by the surveiflance test.
The test procedure contained no speclfic guIdance an room occupancy. The HPCI and RCIC
rupture discs at Quad Cities Station hod been In service for 2D years and were not port of any
scheduled Inspecion or preventive maintenance program.

Juy25. 1994
The NRC issued a generic letter to all holders of operating licenses or construction permits for
boiling water reactors (BWRs) except for Big Rock Point. which does not have a core shroud.
Intergronulr stress corrosion cracking pIGSCC) of BWR Internal components hod been Identilled
as a technical Issuo concern by both the NRC staff and the industry. Inspection findings
caused the NRC stadl and Industry to re-evaluate the significance of ths Issue, due to the extent
of 360 degree cracking. and the location at a tower elevation where extensive cracking hod
been found at Dresden UnIt 3 and Quad Cities Unit I on Jul 19.1994. In addition to the core
shroud. NRC has an overall concern with cracking of BWR internals and encourages licensees to
work closely with the BWR Owners Group IBWROG) on coordination of Inspections evalualIons
and repai oplions for internas cracking.

May 10,19t9
An alet was declared for the Quad Cities Units I and 2. due to high winds and a possible
tornodo In the area. Unit t was completing a refueling outage and Unit 2 was operating at 100%
power. About 25% of tho outer yr of sheet metdl was blown from the east side of the reactor
buildng. The sheet metal ruptured an N2 IOne that feeds nitrogen from the tank torn to the
containment for the contairnent purge and damaged cabling rom the Station Blackout
diesels. 27 Area sirens lost power. data from the meteorology tower was Interrupted. the oli
storage buidhng was destroyed, spiling about 15 gallons of uncontaminated oll and the roof of
he mnixed waste buiding was damaged.

June 14. 199
The NRC proposed a $100.000 fine against Commonwealth Edison ofter the ulty faied to
promptly correct design deiiciencies In structural steel beams and supports for components In
one of the plant's emergency core cooing systems. The utilits architect-engineer determined
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that modiscolions to Pipe supports and structixol steel In the 1980ls hod not been evaluated to
determine theIr effect an seismic design criteria. The modiications resulted hI additional loods on
the steel beons and supports which, In some cases. exceeded those pernitted l the original
plant design. These deficiencies were not crsrected until Febuary 1996 at Quad Cities and until
March 1996 for Dresden Unit 2.Commonweatth Edison personrel were aware of the design
deficiency for over five years vithout effective resolution.

June26. 1997
The NRC proposed a S5OMD tmne against Commrnonwealth Edison for detertng repahs to the
interior end exterior siding of the reactor bulding ot the Quad Cities Nuclear Power Station. Both
the Interior and exterior siding ore needed for the reactor building to til its design function of
containing radioactive releases In the unlikely event of a reactor accldenL.The siding also
incudes blow our panels that ore designed to releve pressure Inside the reactor building
should there be a steam release that could potentially damage the buding's structure. In
notifying the utility ot the proposed tine. NRC Regional AdmrlslratorA. Bill Beach sold. ihese
violations ore sigrificant because your staff Wted to translate the design Into surveillance tests to
ensure the structure remained operobte.

September1997
The owner of the Quad Cies nuclear plant in hllilsoinformed the NRC that a ire could cut off
the power to A of the emergency pumps and cause sedous reactor core damage. Fowing
the disastrous lire ot the Browns Ferry nuclear plant In March 1975. the NRC required all owners to
modify their plants to ensure that a Ite could not Interupt the power to both the primary
emergency pumps and their backps. More than 22 years later. the Quad Cities plant was t
vulnerable. It took the plants owners nearly a year to reroute power cables and revise
emergency procedures to remedy the problems.

March 4, 199
The Nuder Regulatory Commission staff has proposed a S550= tKw against Commonwealth
Edson Company for 18 violtions inrog the filure to isplement an adequate program tor
monitoring the effectiveness of maintenance done on plant systems and equxnent at the
Quad Oties plant. In two Instances. the utity took no action after U become cdear that the type
of preventive maintenance being performed on systems and equipment was not effective In
preventing a functional failure. It was only alter NRC inspectors IdenTified the extensiveness of
the deficlences. that aggressive, substantive actions were Implemented.

March 13, 1998
The NRC proposed a $330,000 tine against Commonwealth Edison far performing a pressure test
of the Unit 2 reactor vessel and piping an June 22 of last year after the reactor had storted up.
rather than prior to startup. Utlh test Ts required by the NRC to be performed before the reactor
startup to detect any lakage from the reactor vessel and associated piping. The plant staff also
failed to adequately perform requIemd monitoring of the reactor vessel and piping as part of the
test. Simiar rnonltorng violations were Identified for earlier tests at both of the Quad Cties units.

September 15, 1998
The NRC proposed an $88=000 tine against Commonwealth Edison Company for filling to
develop adequate procedures and systems to sofely shut down the Quad Cities Nuclear Power
Statlon under certain fire conditions NRC Acting Reglonal Administrator James Caldwell said,
These violations represent a very signifticont safety concern because they Involve inadequacies
In Commonwealth Edison's ablity to shut down the Quad Cities facilty tolovAng a postulated
fire 'oth reactors remained shut down until May of this year for inprovements to plant safety
systems and procedures for use in the event of a fire. In addition to the Inadequacies In the
shutdown procedures. the NRC staff also cited Cornmonwealth Edison for Initially changing Its
procedures to rely on an additional diesel generatorwithout doing the necessary safety reviews.
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Februory24 191t
Duig the sitch over the kcerse Inadvertently failed to dose the A RHR minimum flow valve
as required by the procedure. Sometime later operators noted a decreasing reactorwater level.
On the basis of post event revlews. fl appeaos that t minu lw valve In the A loop was
left open because the nuclear station operator toaled to ensure that the task were performed In
the sequence sped lled In the operating procedues. 7he operating crew did not recognze that
there was any problem unti approxmnotely 10 minutes had passed and the water level hod
decreased about 13 Inches because of a msinterpretation of causes of the level decrease. After
detecting the decrease. the operating crew was stow to reaocl which allowed the level to
decrease another 2DInches before the operators Isolated shutdown coon. which terminated
the drairdown. Operations sa practices Including poor commawicaflons. poor activity briefings
for high-risk acivlies. lack ot effective pre-shilt briefings inadequate supervision of important
control room activitIs. inadequate monitoring of control room panek and stow event response
may have contdbuted to the event.

May , 2001
NRC force-on-orce tests of security preparedress at nuclear power plants remmed whih pita
hondfi of simulated Intruders against a pkbnft physical delenses and squadrons of armed
security persormeL In 199s these tests had revealed sgnfcnt security weaknesses h about 47
percent of the plants testedlThe NRC quietly discontinued the testing, but the ensuing pub ic
outrage forced the agency to re4nsitute the tests. Since th tests have been resumed, about 47
percent of the plants continue to hove significant security ffaws revealed, In 200 force-on,4rce
tests at the Watedord plant In Luislana and the Quad Cities plant In Il1inois demonstrated serious
security problems that waranted extensive repas and upgrades. The owner of the Waterford
spert me thag $2 mil5ion bxing Its hadequate security system.

December 11. 2001
Whle performing calculations associated with the power uprote project. Quod Cas Nuclear
Power Station determined that the Stanby Liquid Contrd ISL systm relef valves on Unit I
and Urt 2 may Inte'rmittenlly O ding lhe most kniting transientsn The specfic scencrb
evaluated Is a Main Steam Line Isolation ot rated power with failure of the normal, bocup, and
alternate rod insertion scrom fSctions. T tssue also applies to the current rated power level
during two-purrp SLC operation. WhI3 tho refief volve was Diled, the system flow rate would not
meet the required equivalent flow rate into the vesseL Therefore. this condition was not in drect
compliance with 10 CFR 50.62

September 30. 2K
The licensee tailed to follow procedurl requremnents regardirng the Initiation of condition reports
and determining the extent of condition following the discovery of a large amount of grease hI
the 1A core spray roam coaler motor. As a result. the 11censee did not provide a basis for
continued operability of potentially Impacted plant motors for eppnornalely 40 days.

Ineffective corrective actions resulted In repetitive fahues of the 2A residual heat removal
rrnamololtemrate switch between June I m and Septernber 2002 and a Non-Cited Violation of

10 CFR 50. The folure to correct the multple normal/oltemote switch failures was more than
mnoxr because the switch falures Impacted the availability. reiability. and capability of
equipment used to respond to InitiatIng events and prevent undesirable consequences Srom a
plant fre.

March 21.2003

A letter from the NRC to Exelon Nuclear addresses plant safety performance dung the previous

I NUREG-1437. Supplement 16 A-1 54 June 2004



Appendix A

r ..

year and states that the NRC staff Ohs Identified a substantive cross-cutting Issue hI the area of
human performance Iholving a number of findings.' Same of the examples hIclude the
damage to o control drive pump due to Improper setting of a lubicoling device, a alure to
recoge Ihot the UnR 2 shut down cooling system wos koperoblefaor sverol months and
Instances of valves placed In the wrong position.

Aptl 16,2003
An emergency alert was declared due too stuck open lpower operotedi relief valve. The
problem occurred when the large tank of emergency cooling water- known as the torus- was
rapidly heating above the maximum 110-degree i the torus was designed to hondle. The
temperature hIcreose was due to steam leaking through on open valve h the reactor. Efforas to
shut the valve were unsuccessful which led to the emergency.

The torus was originally designed to absorb the heat energy produced In an occident to prevent
the primary contairnent building trom explodkn as the reactor ot Chemobyl did hI 1986. After
Maik I reactrs had been operating for five years. measurements Indicated that the torus water
would heat up too quicidy and reach ballng temperatures. If this happened. the resulting
pressure wauld cwse the torus to explode and release radioactivIty from the core into the
envkunment. nh 1986. the URC's top safety oafctia testified that, If called upon to contain an
accident, the tonrs had a 90% lkellhood ol fallure. To prevent such an explosion. two holes were
drIlled hito the tows. and ducts were Installed kam the torus to the power planes 300-toot
emisstons stock.
This tdlrect torus venting systenf put on end to the hope that an accident could be contained.
but would ot leost hI many scenados. prevent the containment buidings trom e Nq~ld.

The power plant was shutdown before radioactive goses were released Into the atmosphere.
and the plant wll be able to return to normal operations. The event will however have
hiplications for the future of the Quad cities plant. Each SCRAM Is hard on a nuclear power
plants safety equipment because ot the rsdden changes hI temperature and because the
force of kiserting the control rods Into the core exerts a puse of hNh pressure on valves. tubes.

QC13-3 and gaskets. Each SCRAM ages the components of a nuclear power plant. The w hI the torus
design. and the dangerous solution Intended to get the plants through their 40yeor icense. call
Into question whether the licenses for fowed nuclear plants should be renewed.

May20,2003
The plant was shut down due to reactor coolant boundary leakage. The Unit One Reactor
Coolant System was determined to have Pressure Boundory Leakage. The Unit was hi the
process of shutti down for a maIntenance outage. and sub critical at the time. The leakage
was found durIng a irywell Inspection as port of the shutdown.

June 2003
The NRC began a special inspection at the Quad Cties Nuclear PowerStation to review
damage to o pump which led lo the shutdown of the Unit I reactor on January 9, 2003. When a
brace holding thelet punp hi position broke, cousing portons of the purp to separate. reactor
operators promptly began to shut down the reactor to hivestigate the problem. Reactor cooan
was maintained without the need for backup or emergency cooing systems.

0C13-4 We belIeve that these Incidents constitute legitimate concerns that relate directly to the health.
saety and general weD belng of the surrouncDng population. These events charcterize a
blatant disregard for the NRC's awn poldes, cnd the people and emnvronent which they are
Intended to psotect and present unwarranted dsks to public hedlth, safety and general welD
being.
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QC13-5 *Energy eficdencyls the quickest. cheopest. easiest way to achieve energy Independence.
Adopting the household appliance efficlency standards agreed to by both te Clinton ond Bush

- Iser* admInistrations would eliminate the need for 127 power plants by 2020.
QC13-6 eFolk" to comply with NRC procedures aid complete basic routine maintenance on schedule

has Incunred prekmiary wear and treversible damage to vital reactor components increasing
the possiblity of mechanical taire and the likelihood of a major accident.

QC13-7 *Since containment buldngs were not designed to withstand attaoct by atrcft. there Is on
Inherent possbiy thot a terrodst attack on a spent fuel pool could contaminate the surrourding
envionment and do treversible harm to the Mississippi REver watershed.

0C13-8 *Becouse there Is no known way to dispose of rodboactive waste- the byproduct of nuclear
facilities, and the Yucca Mountain Repository Is not a suitable choice due to flawed science and
the potential exposure of mdons of people who ve, work and ploy within mere miles of the
proposed transport route, t would be prudent to reduce the amount of waste BEING
GENERAED unil a viable solution Is discovered.

OC13-9 *ere are numerous alternatives to nuclear power which ar renewable: do not pollute like
cod or diesel and do not produce thousands of tons of radioactive waste which we have no
feastbe means to dispose of. These cean, abundant technologies have a red potential to
create newpob markets. boost the economy and improve the envimnment.

oc13-10 Furthermore, ts unacceptable to expect rotepayers and Ilminols residents, through thektaxes, to
continue to suppod a decrepit power plant that does not benefit l bIestoon due to Ihe many
Inevitable repoars which accompany the extension of en operating llcense.

As t stands Exelon has submitted an appeal for a reduction of the stations taxable value, which
would have a devostathg efed upon the local taxing districts and deprive the county of over
S400D00. The college wil iose over a quarter million. resulting In substantial layoffs and the
coresponding reduction o social services. The school dcistrict w lose more than $2 millon
nearly 29 percent of Its entire budgeted revenues.

Conclusion

The useful lifetime of a nuclear power plant Is approxImately 25 years. In actual practice.
OC13-11 Matedrba hovea fiednberolcycles ofsti they conborbeforeetheybegin to ro and

ft. Due to rodiation induced wilhin their originoly nonradioactive components. reactors and
other major nuclear facilities may become dangerous to operate- or even approach- tong
BEFORE te showsIgns of physical deterioration

OC13-12 The Quad Cities units ore members of an aging fleet of Boing Water Reactors JBWRJ.
engineered long before tnwrorsm was even a consideration i addition to the physical and
chemical processes. which accelerate aging degradation of the systems structures ad
components- such as corrosion embrditement. fabrication defects. vibration, water hammer
and wear- there Is also the concern ol sudchxd vulnerabft. None of tho 103 nuclearpower
plants operating h the Uited States were designed to wilhstand suiddo attacixs frm thea ,
such as we tragically experienced on September 1. 2001.

QC13-13 Cuxreniy.nuclearwasto. orspent tueLtisikeptinhigh-densypooh sixtotenstoriesup in the
reactors secondry contonment budg. The poob shcr o common wall wvh an extedor wai
d the bulidl« and do not appear to have any stuihczlf reikforcemerntlo pravent the ikelhood
of penetration by dellberate ottaclL Attack on a reactor could lead to rapid onset core melt
with an open contoanment. occompanied by a raging tire. Due to high radiation ftelds across
the site. access to the site by personnel would be precluded.

A tul spent fuel pool contains 74 millon cunies of the rafoadive Isotope Ceslum-137. An NRC
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study concluded that a genedc estimate of the release of Cesfum Isotopes during a spent luel
pool fire b 100%. Ceslrm-1137 accounts for most ot the offd-sle radiation attributed to Chemoby1
and has a hdl4fe of 30 yeas Cesum-I37 would be released Into the atmosphere In small
porticles, and deposited on the ground and other surfaces. These paricles would then emit
Intense gamma rodiaion. leading to whole4xdy radiation doses to exposed persons. Ceium-
137 would aso contaminate water and lood souces

OC13-14 Even vffh the hthest NRC rating or upgrades, nuclear pants ore not Invincible. They con
approach near-meltdown conditions through mechanical failure alone, wilhout any security
breach from outside. The Pioject on Government Oversight found that nuclear plants In general
sill remain ll equipped. under-staffed, and under-trained. Public assurances by the NRC do [tile
to dispel thIs 1Impression.

Nuclear power plants present many complicatons and rsks to our health. environment and
QC13-15 econory. vwhch are unique o thts form of energ. Although emissions from nuclear plants are

stgrficantly bwer than emissions ro forss tfuels. carbon Is emltted t every dep ao the nucear
0C13-16 tuel chain. The overall Inherent danes of radiation for outweigh the benefits of nucleor power.

QCI3-17 'The Quad Cities Nuclear Power Station has ou1ived Its purpose. We. the people. demand
responsible energysolutios Opftons whch c anhcreose elicency. meet our needs. create

0C13-18 newlobs, and simulate the local economy. A license renewal for the QCNPS offers Utle more
than higher utility bills. further environmental degradation and greater potential for a nuclear
disaster.

QC13-19 We urge you to deny Ecelon's request for en extension of their operating Icense for Quad Cites
Units I and 2. and give us the opportunity to develop alternative energy sources that are
renewable. do not polute Eke coad or diesel, and do not generate dangerous toxic waste which
we have no heasibe means to dispose of.

Sincerety.

Signature Painted Name Address
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Petition to the Nuclear Regulatory Commission In Opposition
of the License Renewal of the Quad Cities NuclearPower Station
Presented by th Independent Environm ental Conservation A Activism Network

We, the undersigned, strongly oppose the license renewal of the Quad Cities NuclearPower
Station, and urge the Nuclear Regulatory Commission to (SAFSTOR) decommision the plant,

following the expiration of lb original operating license.

At the meeting hild April fth at the Mark ofthe Quad Cities In Moline, T. Kim of the Nuclear
Regulatocy Commission (NRC) explained that the initial licensing period of 40 years was based more on
economie factors than safetyortechnical specifi ions. This plant ia particularbhasaricl histy of
poor routie m ienane testlngviolaiions. equipment failure, scury wea , inoperable safety
systems, and hnan perfonnance eror In lightofthese events, it isneither sae norcst effective for
the community, to continue toopeate these acl mbye d thek original lifespa.

Background

The Quad City Nuclear Power Station (QCNPS) was completed and rady for operation In 1972, one of
six. stions owned and operated by Commonwealth Edison Company. The two-unit station occupies 734
acres on tDh cast bank of the Mississippi River, with a net electrical output of 789 megawatts per unit.

In 2001, Unicorn, the parent company of Commonwealth Edison, merged with PECO Energy and formed
a parent entifity Exelon Caporation. The ownership and operation of Commonwealth EdIso's 10o
operating nuclear power plants and 3 retired nuclear plants was then transferred to Exeloa.

Later that yeaw, Exelon submitted a rquest to the NRC for changes to the operating licenses and
Technical Specifications for Dresden Nuclear Power Station (DNPS) and QCNPS, to allow operation at
uprated power lvels The NRC approved this request 'ho Safety Evaluation accompanying the
approval amendment required that Excelon confirm to thcNRC that necessazy modifications to the rain
steam and torus-attached piping systems were completed prior to the implementation ofthcpower uprate.

Th power uprate at Quad Cities I and 2 will increase the power ofeach reactor by 17.S to about 912
megawatts of electricity per unit Modification we completed prior to implemenation of the upmrat
for QCPS Unit 2 during the refleling outgo tAt ended on March 5, 2002. The piping system
modifications for QCNPS Unit I were completed during the refueling outages in fall of'2002.

Ckarm trhe Q d CIl ama gets 2.6% qofs tio commaoerpwerJon ndwearrener
AUrough much qf lr comerfrol the QCNPAS sne h subn arons slpuliarplan b Nebrask

We beliee that these are legitImate concern relating dlrectly tithe health, safety and general well
being of the surrounding population. These events characterize a blatant disregard for the NRC's
o policies, and the people and environment which they are Intended to protect; and present
unwarranted risks to public health, safety and general well being.

* Energy efficiency lathe quickest, cheapest, easiest way to achieve energy independence.
Adopting the household appliance elliciency standards agreed to by both the Clinton and Bush
(senior) administrations would eliminate the need for 127 power plants by 2020.

* Failure to comply with NRC procedures and complete basic routine maintenance an schedule
has incurred preliminary wear and Irreversible damage to vital reactor components, increasing
the possibility ofmechanical failure and the lihood of' major accident
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* Since containment buildings were not designed to withstand attacks by airrafl, there Is an
inherent possibility that aterrovist attack on a spent fuel pool could contaminate the
surrounding environment and do hevrsbe iham tb the Mississippi River watershed.

* Because there is no known way to dispose of radioactive wiste. the byproduct of nuclear
faciities, and the Yucca Mountain Repository is not a suitable choice due to flawed science and
the potential cxposu of millions of people who live, work and play within mere miles of the
proposed transport wutc it would be prudent to reduce the amount of waste BEING
GENERATED imtil a viable solution is discovered.

* There are numerous alternatives to nuclear power which are renewable; do not pollute like coal
or diesel, and do not produce thousands oftons of radioactive waste which we have no fesble
means to dispose of. These clean abundant technologies have a real potential to create newjob
markets, boost the economy and improve the environment

Furthermore, It Is unacceptable to aepect ratepayen and llinois residents, through their taxes, lo
continue to support a decrepit power plant that does not benefit Its Investors due to the many
inevitable repairs which accompany the extension of an operating license.

As it stands, Exelon has submitted an appeal forar eduction ofthe stations taxable value, which would
have a devastating effect upon the local taxing districts, and deprivc the county otfver S400,000. The
college will lose over a quarter million, resulting in substantial layoffs and the corresponding reduction
of social services. The school district will lose more than S2 nillion- nearly 29 percent ofits entire
budgeted revenues.

Conclusion

The useful lifetime of a nuclear power plant is approximately 25 years, In actual practice. Materials have
alfxed numberefcycies ofstrain they can bearbefore the begin to crac nd fail. Due to radiation
induced within their originaly nonradioactive components, reactors and other mjor nuclear facilities
may become dangerous to operate- oreven capproach- long BEFORE they aiow signs of physical
deterioration.

The Quad Cities units are members of an aging fleet f Boiling Water Reactors (BWR), engineered long
before terrorism was even aconsideration. In addition to the physical and chemical processes. which
accelerate aging degradation ofthe systems, structures and components- such as corrosion,
enbrittiement, fabrication defects, vibration, water hammer and wear- there is also the concern or
structural vulnerability. None ofthe 103 nuclear power plants operating in the United States were
designed to withstand suicide attcks from the air, such as we tragically experienced on September 11,
2001.

Even with the highestNRC rating or upgrades, nuclear plants are not invincible. They can appsrach
nar-meltdown conditions through mechanical failure alone, without any security breach from outside.
The Project on Government Oversight found that nuclear plants in general stll remain Ill equipped,
under-staffed, and undhrlralned. Public assurances by the NRC do little to dispel this impression.

Nuclear powerplants present tnany complications and risks to our health, environment and economy,
which are unique to this form of energy. Although emissions from nuclear plants are significntylower
than emissions from fossil fuels, carbon Is emitted at every step of the nuclear fuel chain. The overall
Inherent dangers of radiation far outweigh the benefits of nuclear power.

The Quad Cities Nuclear Power Station has outlived Its purpose. We, the people, demand responsible
energy solutions. Options, which can Increase efficiency, meet our needs, create nwcwjobs, and stimulate
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the local ecwonoy. A license renewal for the QCNPS offers little nore than highr utiity bill fourther
environmental degradation and greater potential for a nuclear disaster.

Weurepyou odenyExelon's equest foran extension oftheropetn liense forQuadChies Uns I
and2, and ie s the opportnty t0 develop alerntive engy sours that rerenewablek, do not
pollute coal or diesel, and do nod enerte dangerous toxi waste which we have no feasible means to
dispose br.

Sincerely,

.,afi lka lt A dr
If/bowAa . IA 0 I)CL VC

^Ab I&Jkl 37 ~/ S S , ,

1 1307 Cacrro\k St 7 ct
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The Quad Cites Nuclear Power Station has outived has puposc. We, die people, dronan
vsponsiblener soluton Options, whilchcan ncnascc cdy, ct our cds, crcatcw
jobs, and htfrmlatcl6c lcal conoy. A license rawwal for thc QCNPS drcrs lil more than
bi~ghutIiliy bills, inther cvirmuntal dgradation and eatcr potential for auca disastcr.

We urgc you to deny Madms request fr actension etsrf t qiepating licese for Quad Cins
Units 1 and 2, and give us ti cppotyto devflp Itrnativeamargy sourtes that are
amcvwblc, do not pollute like coal or diese, and do not generate dangerus toxic waste whi we
have no feasible means to dispocseC

I

II

s wuwlsrePdntd Namc

rc~ , l . -, * -, .3

MJ f DOlITM - ,

-s e-l ~ 9P z; g InJ.
C.. Wv000

Address

.. IVt &A .ei Se. t4 IXAMK;;,,-

P?.§- &f^E IS iVF -M CC r

.- _ - -

June 2004 A-161 NUREG-1437, Supplement 16 I



Appendix A

. .

around mclckar plants In the ol of 2001. Curl, nodcat waste, o spent fud, is kcpt in high
densi pools six to tn storicsup in th rcts swomdac a buildiu& The pools
share a common wao with n exterior wall ofthe buildinW and do not appear to bave any
structural reinforcement to prevent the tleihood ofpenetration by deliberate saak.
Anakntateolla~dto rapid- rcmivhnpa=mca=pd
byaraging fire. Due to igh adiat filds aco e site, a to the site by pesonl would

A fihl spent fuel pool contains 74 m; currics radioactive Isotope Castum3?. An RC
std ctocluded th a Smcric cstizaft ofdie release of Cesium Isotopes during a spent fuecl pa
fire h l0IO% Ceslun-137 accounts for most of the off-site radiaion attriuted to Chcrobyl and
bass a Irlf-lih of 30 years. Csium-137 would be released Into dh atmosplwe In small paill,
and deposi on the grod ad ohr surfceL These particls would thca emink Intse auma
radiatio Icading to hol-body radation doses to cxposcd parsons Csmm-137 would also
contammae Water and food s ources.

Eva witf th est NRC rating or upradcs, nucl plants are nt invincible. Th r can

bad fis outsid be Pto Govenmt Ovcrsig found that nuccar plans in a
sbilrmzbffl cquWiffcdandtmrahmed. Pulic assurances bytheNRC do lItle
to dspel fti mpression

Nuckarpowclantsepr manycraplat andristoour hcl e ontm d a
economy, whi a ique to this form of cnrc . Althoughthe do rall emissions from nudcar
plans are significanty lov= than odur forms of energy, such as coal, carbon Is emitted at
every step of the nuclear u chai.

The Quad Cities NuclearPower Station has oudived is purpose. We, the people, dmand
responsibl energy sohltion. Opions, wh ca nmect ournds, cemate newjobs, and stiu
the local economy. A liBcse renewal fir te QCNPS ofiler lle moe than bigher uty bill
fbru environmental dcgadation and gcatar potential fora nuclear disastW.

We mue you to d=W Bcdus request for an cxtension oftcir oan liese for Quad Chies
Units I and 2, and give us the opportumityto dvelp alative enrgy sourcc that are
rnewabl donot pohalte lk dis and cCoa, and donut g=a danger; radioactive waste
which wehave no feasible cans to dispose ot

Sincereby.

Snrinted Name Address

;~l k e 1 131 -John Sf. It3 kwo.'
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msnV. Hotmail'
reb a1tm Pnte* Satiday. 3-twy 34,2004 I.24 PM!

Fining Tem Sk~de t <onesOnKl r nuo

Sentt Wbkwdat, Sgtlembw 102003 SW PM
TO: ile Pento <wnbbraknhcnavm
subject RP wgeot. pleasisgn o

You have my permissin to hdude my name on your petlon -Tees Sleckert - Muscaone. [A

- Orgha Message-
FromzLe ftPedIgo
To:, elouthounalmn; u epnnmdaaw; mwn zea*jaaoro
Cc. toCadwnc n;The clanetavexom;
rwbfbwmang; ewoodyah wo-a; GMn14rna.om ; nwa OhoaOm ;
mnb@Cwamwn.o I t YAhOoM-N ; AteerAbbgM Lyooffi; ;JhM22203aoLc;
jenIMojmao.earn mch-ceUMoow.; sp lehead:me -;
bk-age290htooaw; kea-xe1Cddcan; ndSmllSDUIlLcom; nbsneteOr;

X auni=a-o; moose5255G@yAhMoot;YtVMpw-wg; SuLTb yyOSedaVn ;
laughhmbuM; s $8J@Im.=; fhfoeRdeeam; Wfoertlma3=$hxxnat -

SdaaerkS4Saocm; t =dmtwsWnithim; _ ;

Sent: Tuesday. September 09, 2003 7:47 PM
Subject: urgent please sIgn onl

Thi& Is O Awtd vedso d aw pedRcn to mU Othe Cdon tMud= Power Ptan Ati end d ftgbft
ad sca rw nhb 012 Plea. plea. pla sign en, and pamst aruaw b yowfdend tawyml~uua you
hm vfto mabe latIned di hedo fwthtik We am aso Ito" a pemng paty for an upcng
saby. Iw ywoudd Mm to get kwobed Cd me at 563445.0. Keep up tht good wor beauW peopid

Leafs

%wdxbftl a m na g"pQotwughlwW edif andange the wcaf Indee it s the oiv
Mn that everhsW
Mart meae

m _rAepeaet EB toanert Caevat&ktisuNebtwk woksta t a enefo ars
as a waWag cganfton Mr Ima and the Qud Cn Learn mom aboAe tued

Get IMNd ioaf tioragal SIgM up for HOtWI >Ea Storage.

.Jgetmsg7cmmbox=FO OOOI&a=9e-c9S4ablc2b756fb3S2e6d995S7c79&dmsrMSGI0601/24U2004
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Hello Leslie-

Please sign NEMS an to yow NRC Petfton Letter. fyou seed an actu person, bere's how to
write WL

David KA, Director,
Nuclear Energy Information Senric, Evanston, IL

Stay well, keep on doing,

-Dave Kraft, NEIS-
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msnfs Hotmail
wh oLcm

Fr I aymm C: = -qfs"mi'sp =rA2
Se*nX: Rkb, Smber 12= 203 09 FM
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Subjed: sln-M

Pntcd Satzlay, Unmz24, 204 10:19 PM

H tesl - W It wd ?ep please add to Pelbn tode Quadec

Door ,sm onto
1atbWaaO d ftrS

A Ped note- I WMtw bh MLCnAw Mob - not * fto DaviL d toft g# e Uran taepWI MW Stuted
bulkfg Rat w we movd away to IndbusAwmwind of dousd

JgesctmsscmomFOOOOOOOOMI&a9ec954ablc2b756fb352c6d995s7c79&msg=MSUlo6o1/24/2no4
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LIWUM Hotmail Today IMall CalendarI | IAcSs
urtelark6 omall.wn Free Newleters II
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S0 1
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- hdUde WISE

EEPII

World Infoamation Serviee an Energy, WSE
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New an the WISE Web Sites The Smiling Sun Web Shop

World Infoumation Service on Energy - WISE hmsterdam
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1040 LC Amsterdam
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Tr +31-20-4126368
Sr 431-20-6892179

Zs wbeanster~anflteail
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Dcsigp Your Oum

Diamond
Ring

From
thel IBrandIn
Diamond Bridal
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4.lx 1 XIcuo

lz��
Get the btest updates from MSN
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Please protect the tississippi River Watershed for future
generations, and geiv our states the opportunity to develop

more viable energy solutions for our communities.
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Please protect tiho Mississippi River Watershed for future
generattons# and give our states the opportunity to developmore viable enerm solutions for our communities.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

7 7WESTLMNDAR RECESISED
At) cHICAGO. IL 0-3590

FEB 05 2004 2 CD 19 if 9 20

RWLYTMeATvwrll' FE1.n

Chif Rules Review and Directives Branch
US. Nuclear Regulatory Commission
Mail Stop T6-D59 6go Qtj.
WashingtonD.C 20555-0001

Re: Generic Environmcntal Impact Statement for License Renewal of Nuclear Plant,
Supplcment 16: Quad Cties Nuclear Power Station, Units I and 2, Draft Report,
NUREG-1437 (CEQ N 030513)

Dear Sir or Madam:

In accordance with Section 309 ofthe Clean Air Act and the National Environmental Policy Act
(NEPA)X the U.S. Environmental Protection Agency (EPA) has reviewed the GCenric
Environmental Impact Statement for License Renewal ofNuclear Plan;, Supplemen 16: Quad
CitiesNuclear Power Station, Units I and 2, which is a draft report. The Nuclear Regulatory
Commission (NRC) developed the Generic Environmental Impact Statement (GEIS) to
streamline the license renewal process on the premise that environmental impacts of most
nuclear power plant license renewals are similar, in most cases. NRC develops facility-specific
supplemental environmental impact statements (SEIS) for individual plants as the facilities apply
for license renewal. EPA provided comments on the GEIS during its development process, in
1992 (draft) and again in 1996 (final)

The Exelon Generation Company, LLC has submitted a permit application to the NRC to extend
the operating license for the Quad Cities Units I and 2 for an additional 20 years. The Quad
Cities plant is located on the bank of the Mississippi River in Rock Island County, Illinois and
has operated since 1973. The plant is a two-unit nuclear-powered steam electric plant with a
once-through cooling system using water from the Mississippi River to remove heat from the
main condensers and other auxiliary equipment The reactors are refueled on a 24-month
schedule. Spent fuel is stored in the spent fuel pooL Exelon plans to build dry storage casks for
spent fuel storage and begin using them in 2005. The plant produces as much as 2,957
megawatts (thermal) and supplies electricity to 350,000 industrial, commercial, and residential
uses.

Based on our review of the Quad Cities draft SEIS, we have given the project an EC-2 rating.
The "EC" means that we have environmental concerns with the proposed action, and the "2"
means that additional information needs to be provided in the final SEIS. Our concerns include
impacts from power uprates, on-site waste storage, transportation to of-site respositories,
sediments, and estimates of risk We recommend ge NRC's final SEIS address these issues
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because they involve changes in plant operation and changes to actual, potential, or cumulative
environmental impacts. We have enclosed our comments and the U.S. EPA rating system
summary.

If you have any questions or wish to discuss any aspect of the comments, please contact Anna
Miller of my staff at (312) 886-7060.

Sincerely. }

Kenneth A. Westl Chief
Environmental Planning and Evaluation Branch
Office of Strategic Environmental Afialysis

Enclosures

2
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U.S. EPA Comments on
Generic Environmental Impact Statement for License Renewal of Nuclear Plant,
Supplement 16: Quad Cites Nuclear Power Station, Ui* I and 2, Draft Report,

NUREG-1437

1. Although the license applicant's environmental report (ER) to the Nuclear Regulatory
QC16-1 Commission (NRC) need not discuss aspects of storage of spent fuel, as noted on page 1-5,

citing 10 CFR 51.23 ). we suggest the NRCs final supplemental environmental impact
statement (SEiS) discuss impacts from dry storage casks, because it would be a change in
operation for the new license period. The draft SEIS states that Exelon plans to build an
independent spent fuel storage installation for storing spent fuel in dry storage casks for use
in200S (section 2.1.4, page 2-9). The change in storage option is not addressed elsewhere
in the document. We suggest the NRCs final SE1S address spent fuel storage In dry storage
casks, at least as far as it may be addressed in the License Rcnewal Generic EIS, and include.
discussion about potential environmental impacts. In particular, the final SEIS should
describe any differences in environmental impacts associated with this change to storage.

2. Although te applicant's E1R need not discuss the demand forpower, as noted on page 1-5,
QC16-2 citing 10 CFR S1.53(cX2), we note it is a reasonably foreseeable action and therefore

should be discussed in the NRCs final SEIS. We note that Exclon requested and reccived
NRC approval for a licensc amendment'to carry out an 18% power uprate, which took place
in May 2002 (section 2.1.4, page 2-9). The reports documenting the uprates impact will not
be delivered until May 2004, though the NRC estimates that the uprate could increase
radiological effluent relcases by a 'orresponding 18%. Tie draRt SEIS states that the 18%
radiological effluent increase will be within NRC limits. Thc draft SElS does not, howeves,
assess the potential for future uprates and the possible effects of fiture uprates. We
recomnmend the final SEIS (1) include a discussion of environmental impacts from past
power uprates, (2) assess the potential for future power uprates during the extended license
period, and (3) discuss potential and cumulative civironmental impacts from uprates

3. Under Section 4.1 Environmental Inpacts ofOperation, Cooling Systen, page 4-6: The
generic no-impact language referenced in this section about sediments states that sediment

QC16o3 contamination is not a problem at most plants. ans no new or significant information has
been identified for the Quad Cities site. Accumulation of contaminants in sediments is a
cumulative impact The absence of an impact over the past years of operation does not
demonstrate that accumulations will not reach a level of concern over an additional 20 years
of operation. Furthermore, copper discharge was an issue at one power plant and was
satisfactorily mitigated, according to the GEIS. We recommend the final SEIS for the Quad
Cities site describe the potential for accumulation of contaminants in sediments in light of
20 additional operating years and consider whether mitigation may be advisable.
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7.

4. Section 5.2.2, Estlmate ofRlrsk Page 5-5 states SThe baslie co damage frequency (CDF)
for Quad Cities is approximately 22 x 104 per year, based on internally-initiated events.

OC16-4 Exclon did not Include the contribution to CDP from external events in these estimates even
though the risk from external events Is significantly higher for Quad Cities than risk from
internal events."

We recommend evaluating and presenting risk estimates from both internal and external
events. In addition, given the draft SEIS statements referenced above, effects of external
events should be Included in the risk decision considerations, as necessary, to get an accurate
portrayal of the risk of the licensing renewal. If the final SEIS does not inciorate atemal
events into risk calculations or risk decisions, it should provide a rationale for ung
InternallyInitiated events only.

0C16-5 5. Section 6.J. The UranHum Fuel Cycle, page 66. Under the bullet point for 0fMs ite
radiological inunacts (smet fuel and high level waste disposafl no consideration appears to
be given to the potential long term storage of the spent fuel and high level waste materials
on site until such time as a permanent facility is finally licensed and begins to accept these
materials for disposal. A reference to other sections or documents where this evaluation
may have been included should be provided here; otherwise, the Issue needs to be
considered and evaluated.

6. Section 6.L, The Uranfumn Fuel Cyde, page 6-8. Under the bullet point for On-Site Smt
EWgi. A more thorough evaluation for the volume ofspent fuel expected to be generated
during the addition licensed time needs to be provided along with more specific information

OC116-6 as to site specific circumstances that may impair or Improve the risk values for potential
exposures to this spent fuel.

7. SectIon 6.1, The Uranium Fuel Cycle, page 648. Ike draft SEIS should be clearer about
environmental impacts of transporting spent fuel to a repository site. We realize it may be
premature to assess this filly on a power plant-specific basis; however, transportation to the

0C16-7 nuclear waste repository appears to be reasonably foreseeable. The SEIS refers to the
License Renewal GEIS (where transportation was discussed in a supplement: NUREG-
14137, Vol.1, Addendum 1;1999). The GElS supplement, in turn, refers to the Draft
Enviromnental Impact Statement (DEIS) for the Yucca Mountain Repository, which had not
been finished at the time. These generic documents appear to assess Impacts only within the
State ofNevada. We recommend the final SEIS include more specific Information about
transport from this site, or else include a reference to route-specific Impacts, as they may be
covered in the Yucca Mountain Repository DEIS. In addition, we suggest the final SEIS be
clear about whether transportation includes the process of removing spent fuel from casks
and pools and loading it into vehicles. We suggest these processes be part of the
transportation section, if not handled elsewuere, and we suggest the final SEIS discuss their
impacts.

2
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8. Section 7.1, DecommIssIoning, page 7-2,7-3: Under bullet point Radiation .oses As the
GEIS is based on a forty-year licensing period, an extension of another twenty years would

QC 1 6-8 have an site-specific impact with respect to radiation doses thai needs to be quantified and
reported. This Information should be included specifically in the final SEIS as part of the
risk that would be associated with the license extension.

9.. Coal Fired Generation Altematlft Section 8.2. 1., Closed-ycle Cooling System, page 3-
aC 16-9 21, Under the HumanHealih bulet point: Any dose estimate that would have the potential

to fall within the risk range of l0 to 104 or greater needs to be specifically evaluated for
potential regulatory requirements or risk impacts to the public health. This should be
estimated conservatively using the data that is currently available or that can be logically
extrapolated from currently available information.

cC16-10 10. Nuclear Po)er GenerationAlt erative, Section 52.3.), Clased-cle Coolng System, page
3-44: Both waste impacts and human health impacts need to be specified rather than
referenced to provide a clearer understanding of the risk determination made in this section
of the docunent.

3
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SUMMARY OF RATING DENmONS ADFOuLOW up ACnON

Enavronmental Impact of the Actin

LO-Uack of Oblection5
The EPA review has not identified any potential environmental Impacts requiring sulstantive changes to the
proposal. Tbe review may have disclosed opportuities for application of mitigtion measures that could be

omplished with no more tan minor danges to the proposat.

CEnvironmental Concems
lbe EPA review has Identified environmental Inpacts dat should be avoided hI order to ifly protect the
environment Corrective measues may require changes to the preferred alternative or application of mitigation
measue that can reduce the environmental inpacts. EPA would IDke to work with th kad agency to reduce these
Inpacts.

EEnvironmental Oblectbns
The EPA eview mas idntified significant enviunmental impacts that must be avoided In order to provide adequate
protection for the environment. Conective measures may require substantial changes to the preferred aternative or
consid nd of some other project altehnatlve (includingthe no action alterative ora new alternative). EPA
Intends to work- with the kad agency to reduce thes Impacts.

EtnvlronmrentallV Unstisfact,
* The EPA review has Identified adverse environmental Inpacts that are of sufficient magnitude that they we

unsatisfactoy from the ttandpoint ofpublic healft orwclfare or environmental qualty. EPA btendsto vrorkwith
theleadagencytoreducetheseimpacts. If theponansatisfactoryImpacts rotcorrcted atibefinaliSiB
,ste~ this proposal will be recommended for efemai to the CEQ.

Adequacy of the Impact Statement

Cateerv l-Adeouate
: Ie EPA believes the draft LIS adequately sets forth the environmental inpact(s) .fthe preferred akerative and
thos of the alternatives reasonably railabletotheprojector action. No fiuther analysis or data collecting is
necessary, but the rviewer may suggest the addition of clariing language or information.

Catem rv2-lnsufficlent InfrroTmatin
The draft E3S does not contain sufficient ifornation for the EPA to fully assess the environmental impacts tiat
should be avoided In order to fufly protect the environment, or the EPA reviewer has identiseid new reasonably
anailble alternatives that ae within the spectrum ofalteraives analyzed In the draft EIS, which could reduce the
environmental Inpacts of the action. The Identified additional hiformation, dat analyses, or discussion should be
included in the final EIS.

Cateeorv 9-Inadequate
EPA does not believe that the draft EiS adequately assesses potentially significant environmental hIpacts of the
action, or the EPA reviewer has identified aewreasonahly available alternatives that are outside of the spectrum of
alternatives anayzed In the draft EIS, sich should be analyzed In order to reduce the potentialty significant
environmental hnpacts EPA believes that the Identified additioal Information. data snalysesor discussions re of
such a magnitude that they should have full public review atadraft ita e EPA does not believethat the draft E1S is
adequate for the purposes of the NEPA andior Section 309 review, and thus should be formally revised and made
available for public comment In a supplemental wer seddraftElS. On the basis efthe potential signifiant impacts
involvet, this proposal could be a candidate for referral to the CEQ.

uFn EPA MUm 1640 lolicysd Prccefrabcs e Revlw Ode Fe" M onsing te Eavnt
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Contributors to the Supplement

The overall responsibility for the preparation of this supplement was assigned to the Office of
Nuclear Reactor Regulation, U.S. Nuclear Regulatory Commission (NRC). The statement was
prepared by members of the Office of Nuclear Reactor Regulation with assistance from other
NRC organizations, and the Lawrence Livermore National Laboratory. Representatives from
Argonne National Laboratory, Pacific Northwest National Laboratory, Energy Research
Incorporated, and the Information Systems Laboratory also participated in this review.

Name Affiliation Function or Expertise

NUCLEAR REGULATORY COMMISSION

Louis Wheeler(g) Nuclear Reactor Regulation Project Manager

Michael Masnik Nuclear Reactor Regulation Aquatic Ecology, Alterratives,
Project Manager

John Tappert Nuclear Reactor Regulation Section Chief

Barry Zalcman Nuclear Reactor Regulation Technical Monitor

Robert Palla Nuclear Reactor Regulation Severe Accident Mitigation
Alternatives

Richard Emch Nuclear Reactor Regulation Project Management

Andrew Kugler Nuclear Reactor Regulation Cultural Resources, Land Use

Nina Bamett Nuclear Reactor Regulation Administrative Support

Cristina Guerrero Nuclear Reactor Regulation General Scientist

Jennifer Davis Nuclear Reactor Regulation Historical and Archaeological
Resources

LAWRENCE LIVERMORE NATIONAL LABORATORY (b)

Bruce McDowell Task Leader

Paul McGuff Historical and Archaeological
Resources

Crystal Quinly Socloeconomics

Leon Clarkec) Alternatives

Jessie Coty Terrestrial Resources

Gabriele Rennie Technical Editor

Gloria Cannon Technical Editor

Rita Wofford Administrative Support

Priscilla Woods Administrative Support
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Name Affiliation Function or Expertise

ARGONNE NATIONAL LABORATORY (d

William Metz Land Use, Related Federal
Programs

William Vinikour Aquatic Resources

PAcFic NORTHWEsT NAnoNAL LABORATORY(*)

Stuart Saslow Water Use, Hydrology

Eva Hickey Radiation Protection

Van Ramsdell Meteorology, Air Quality

INFORMATION SYSTEMS LABORATORY

Kim Green Severe Accident Mitigation
Alternatives

James Meyer Severe Accident Mitigation
Alternatives

Bruce Mrowca Severe Accident Mitigation
Alternatives

(a) Retired in April 2004.
(b) Lawrence Livermore National Laboratory is operated for the U.S. Department of Energy by the University of

California.
(c) Currently with Pacific Northwest National Laboratory.
(d) Argonne National Laboratory is operated for the U.S. Department of Energy by the University of Chicago.
(e) Pacific Northwest National Laboratory is operated for the U.S. Department of Energy by Battelle Memorial

Institute.
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Chronology of NRC Staff Environmental Review Correspondence
Related to Exelon Generation Company, LLC's

Application for License Renewal of
Quad Cities Nuclear Power Station, Units 1 and 2

This appendix contains a chronological listing of correspondence between the U.S. Nuclear
Regulatory Commission (NRC) and Exelon Generation Company, LLC (Exelon) and other
correspondence related to the NRC staff's environmental review, under 10 CFR Part 51, of
Exelon's application for renewal of the Quad Cities Nuclear Power Station (QCNPS), Units 1
and 2, operating licenses. All documents, with the exception of those containing proprietary
information, have been placed in the Commission's Public Document Room, at One White Flint
North, 11555 Rockville Pike (first floor), Rockville, MD, and are available electronically from the
Public Electronic Reading Room found on the Intemet at the following Web address:
<http://www.nrc.gov/reading-rm.html>. From this site, the public can gain access to the NRC's
Agencywide Documents Access and Management System (ADAMS), which provides text and
image files of NRC's public documents in the publicly available records component of ADAMS.
The ADAMS accession number for each document is included below.

November 12, 2002

January 3,2003

January 10, 2003

January 22, 2003

January 24, 2003

Comments from the Regular Minutes of the Prophetstown City Council
pertaining to QCNPS license renewal application (Accession
No. ML031970772).

Letter from Mr. Jeffrey A. Benjamin, Exelon, to NRC submitting the
application for the renewal of the operating license for QCNPS, Units 1
and 2 (Accession No. ML030090203).

NRC Press Release No. 03-007 "NRC Announces Availability of License
Renewal Applications for Dresden and Quad Cities Nuclear Power
Plants" (Accession No. ML030100360).

Comment letter from Mr. James E. Bohnsack, County Board Chairman,
Rock Island County Board, to NRC concerning the county board's
decision to rescind their resolution of support for the license renewal of
QCNPS (Accession No. ML030290020).

Comment letter from Roger Drey, Mayor, City of Morrison, Illinois, to NRC
regarding the license renewal of QCNPS, Units 1 and 2 (Accession No.
ML030450342).
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January 24,2003

I

NRC staff letter to Mr. John L. Skolds, Exelon, forwarding an information
copy of a notice sent to the Office of the Federal Register regarding
receipt and public availability of the Dresden and QCNPS license renewal
applications (Accession No. ML030240603) (The notice was published in
the Federal Register on January 30, 2003, at 68 FR 4800-4801.)

Letter from NRC staff to Ms. Sue Hebel, Cordova District Library,
Cordova, Illinois, concerning the maintenance of reference material for
public access related to the QCNPS license renewal environmental
review (Accession No. ML0304301199).

February 11, 2003

February 11, 2003

February 11, 2003

February 26, 2003

March 6,2003

March 11,2003

NRC staff letter to Ms. Lisa Ford, River Valley Public Library, Port Byron,
Illinois, regarding the maintenance of reference material for public access
related to the QCNPS license renewal environmental review (Accession
No. ML030430314).

Letter from NRC staff to Ms. Cathy Stone, Davenport Public Library,
Davenport, Iowa, concerning the maintenance of reference material for
public access related to the QCNPS license renewal environmental
review (Accession No. ML030430347).

NRC staff letter to Mr. John L. Skolds, Exelon, forwarding an information
copy of a Federal Register notice of acceptance for docketing of the
application and notice of opportunity for hearing regarding the renewal of
QCNPS operating licenses, and the NRC schedule for the safety and
environmental reviews of the license renewal application. (Accession No.
ML030570654). (The notice was published on March 4, 2003, at 68 FR
10273-10274).

NRC staff letter to Mr. John L. Skolds, Exelon, forwarding an information
copy of a Federal Register notice of intent to prepare an environmental
impact statement and conduct scoping. (Accession No. ML030660237).
(The notice was published on March 14, 2003, at 68 FR 12385-12386.)

NRC staff letter to the Honorable Steve Cadue, Chairperson, Kickapoo
Tribe of Indians of the Kickapoo Reservation in Kansas, inviting
participation in the environmental review scoping process (Accession No.
ML030720491).
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March 11, 2003

March 11, 2003

March 11, 2003

March 11, 2003

March 11, 2003

March 11,2003

March 11, 2003

March 11, 2003

March 12,2003

March 12,2003

NRC staff letter to the Honorable Danny Kaskaske, Chairperson,
Kickapoo Tribe of Oklahoma, inviting participation in the environmental
review scoping process (Accession No. ML030710092).

NRC staff letter to the Honorable Alex Walker, Jr., Chairperson, Sac &
Fox Nation of the Mississippi in Iowa, inviting participation in the
environmental review scoping process (Accession No. ML030710774).

NRC staff letter to the Honorable John A. Barrett, Jr., Chairperson,
Citizen Potawatomi Nation of Oklahoma, Inviting participation in the
environmental review scoping process (Accession No. ML030710725).

NRC staff letter to the Honorable Harold Frank, Chairperson, Forest
County Potawatomi Tribal Community, inviting participation in the
environmental review scoping process (Accession No. ML030710160).

NRC staff letter to the Honorable Gil Holliday, Chairperson, Huron
Potawatomi Inc. of Michigan, inviting participation in the environmental
review scoping process (Accession No. ML030720345).

NRC staff letter to the Honorable David K. Sprague, Chairperson, Match-
E-Be-Nash-She-Wish Band of Potawatomi Indians of Michigan, Inviting
participation In the environmental review scoping process (Accession
No. ML030720315).

NRC staff letter to the Honorable John Miller, Chairperson, Pokagon
Band of Potawatomi Indians of Michigan, inviting participation in the
environmental review scoping process (Accession No. ML030720282).

NRC staff letter to the Honorable Zachariah Pahmahmie, Chairperson,
Prairie Band of Potawatomi Tribal Council, inviting participation in the
environmental review scoping process (Accession No. ML030720370).

NRC staff letter to the Honorable Kenneth Meshigaud, Chairperson,
Hannahville Indian Community, inviting participation in the environmental
review scoping process (Accession No. ML030720573).

NRC staff letter to the Honorable Juan Garcan, Jr., Provisional
Chairperson, Kickapoo Traditional Tribe of Texas, inviting participation in
the environmental review scoping process (Accession
No. ML030720600).
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March 12,2003

March 12,2003

NRC staff letter to the Honorable Sandra Keo, Chairperson, Sac & Fox
Nation of Missouri in Kansas and Nebraska, inviting participation in the
environmental review scoping process (Accession No. ML030720617).

NRC staff letter to the Honorable Don Abney, Principal Chief, Sac & Fox
Nation of Oklahoma, inviting participation in the environmental review
scoping process (Accession No. ML030770275).

NRC staff letter to the Honorable Lewis DeRoin, Chaiperson, Iowa Tribe
of Kansas and Nebraska, inviting participation in the environmental
review scoping process (Accession No. ML030770314).

I

March 12,2003

March 12,2003

March 12,2003

March 14,2003

March 20, 2003

NRC staff letter to the Honorable Lawrence P. Murray, Chairperson, Iowa
Tribe of Oklahoma, inviting participation in the environmental review
scoping process (Accession No. ML030770384).

Letter from NRC staff to Mr. Rick Nelson, U.S. Fish and Wildlife Service,
requesting information relevant to the NRC environmental review
(Package No. ML030730775; Accession No. ML030730774; NRC letter;
ML030760214, enclosures).

NRC public meeting notice (memorandum with information for the NRC
web site) of the April 8, 2003, public meetings in Moline, Illinois to
facilitate public participation in the environmental review scoping process
(Accession No. ML030730776).

E-mail to the NRC staff from Exelon providing information requested
during the site audit regarding groundwater drawdown (Accession No.
ML031970777).

NRC Press Release No. 111-03-021, "Public Meetings April 8 on License
Renewal of Quad Cities Nuclear Power Plant" (Accession No.
ML03091 0264).

I

March 31, 2003

April 11, 2003

April 17, 2003

E-mail to QuadCitiesEIS@nrc.gov from Mr. Scott Gardner providing
public input to the environmental review scoping process (Accession No.
ML031400164).

NRC staff letter to Exelon requesting additional information regarding
new and significant information (Accession No. ML031070572).
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April 24,2003

May 2, 2003

May 8, 2003

May 8, 2003

May 12,2003

May 14,2003

May 14, 2003

May 23, 2003

May 27, 2003

May 28, 2003

June 3, 2003

E-mail to QuadCitiesElS@nrc.gov from Mr. David Olson providing public
input to the environmental review scoping process (Accession No.
ML 031400167).

NRC staff letter to Exelon revising request for additional information
regarding new and significant Information (Accession No. ML031220535).

E-mail to QuadCitiesEIS@nrc.gov from Jack and Joyce Wiley providing
public input to the environmental review scoping process (Accession
No. ML031400174).

Letter from Mr. Stephen K. Davis, Illinois Department of Natural
Resources, providing input to the environmental review scoping process
(Accession No. ML031420027).

E-mail to QuadCitiesEIS@nrc.gov from M.J. Regan providing public input
to the environmental scoping process (Accession No. ML031400177).

Letter from Exelon providing supplemental Information for the analysis of
transmission lines at QCNPS (Accession No. ML031400661).

E-mail from Exelon to the NRC staff providing information which was
requested during the site audit regarding land use classifications
(Accession No. ML031970776).

NRC staff letter to Mr. John Skolds, Exelon, requesting additional
information regarding Severe Accident Mitigation Altematives and
transmission lines (Accession No. ML031430600).

NRC staff Note to File with information enclosed for the docket files and
public availability which was provided to the staff by the licensee
(Accession No. ML031480249).

Letter from Exelon forwarding additional information regarding the
environmental review (Accession No. ML031540677).

NRC public meeting notice (memorandum with information for the NRC
web site) of the June 7, 2003, public meetings In Rockville, MD to discuss
the May 23, 2003, request for additional Information regarding
transmission line corridors (Accession No. ML031550388).

I

I
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June 6,2003

I

Letter to the NRC staff from the U.S. Department of the Interior, Fish and
Wildlife Service, which provides comments regarding Federally listed
threatened or endangered species for the proposed QCNPS license
renewal (Accession No. ML031970770).

Summary of the public scoping meetings held in Moline, Illinois, as part of
the NRC staff environmental scoping process (Accession No.
ML031631260).

June 16, 2003
I

June 30, 2003

July 1, 2003

July 1, 2003

July 3, 2003

July 8, 2003

July 11, 2003

July 17, 2003

July 21, 2003

E-mail from Exelon to the NRC staff forwarding a draft of responses to
the May 23, 2003, Request for Additional Information related to Severe
Accident Mitigation Alternatives (Accession No. ML031960554).

NRC staff letter to Ms. Anita Walker, State Historical Society of Iowa,
providing information regarding plans for publishing this draft
Supplemental Environmental Impact Statement and requesting
comments (Accession No. ML0311830396).

NRC staff letter to Mr. Maynard Crossland, Illinois Historic Preservation
Agency, providing information regarding plans for publishing this draft
Supplemental Environmental Impact Statement and requesting
comments (Accession No. ML0311830303).

E-mail from Exelon to the NRC staff providing replacement pages 2-3
and 2-34 for the QCNPS license renewal Environmental Report
(Accession No. ML031970774).

E-mail from Exelon to the NRC staff forwarding environmental monitoring
data provided to Exelon by the Illinois Department of Nuclear Safety
(Accession No. ML03203021 1).

E-mail from Exelon to the NRC staff providing a revised draft response to
SAMA Question 6c (Accession No. ML0320302117).

Exelon letter to the NRC staff providing the formal response to the staff's
May 23, 2003, RAI (Accession No. ML032040302).

NRC staff letter to Exelon regarding issuance of the Scoping Summary
Report for the QCNPS license renewal environmental review (Accession
No. ML032030456).

I
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July 24,2003

July 29, 2003

August 12,2003

September 15,2003

September 17, 2003

September 18, 2003

September 22,2003

October 14,2003

October 27, 2003

NRC staff letter to Exelon providing the NRC staff position regarding
Exelon's Initial and subsequent interpretations of the NRC regulation
regarding an assessment of electric shock from induced currents along
transmission lines (Accession No. ML032050121).

Summary of the June 17,2003, meeting between the NRC staff and
Exelon to discuss the May 23, 2003, RAI regarding the scope of
transmission lines included in the ER and the July 24, 2003, NRC staff
follow up letter to Exelon (Accession No. ML032100697).

NRC staff letter to Mr. Rick Nelson, U.S. Fish and Wildlife Service,
expanded the scope of the QCNPS license renewal environmental
review, and requesting comments (Accession No. ML032250420).

Letter from the U.S. Fish and Wildlife Service providing a response to the
August 12,2003, NRC staff letter requesting Information regarding
threatened and endangered species in the vicinity of the QCNPS site and
transmission lines (Accession No. ML032730715).

E-mail from Exelon to the NRC staff providing information related to
MidAmerican Construction Services transmission line vegetation
management practices (Accession No. ML032730712.)

E-mail from Exelon to the NRC staff providing Information on proposed
procedure modifications to address Interests related to potential historic
and archeological sites (Accession No. ML032730705).

NRC staff letter to Mr. Fidel Marquez, Exelon Energy Delivery,
Transmission and Substations, regarding the findings of the QCNPS
license renewal environmental review of the North Nelson Line
(Accession No. ML032660226).

E-mail from Exelon to the NRC staff providing information related to
Alliant Energy transmission line vegetation management practices
(Accession No. ML032890481).

E-mail from Mr. William Maher, Exelon Generation Company, LLC,
providing confirmation of completion of an Exelon procedure modification
regarding the identification of potential historic or archaeological sites
(Accession No. ML033090462).

I

I

I

I

I

I

I

I
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October 30, 2003

November 4,2003

November 4,2003

November 14, 2003

November 19, 2003

December 4,2003

i December 16, 2003

December 16, 2003

January 1, 2004

January 13, 2004

Letter from the State Historic Society of Iowa reaffirming their
concurrence in the no historic properties affected determination pending
formal transmittal of that determination by the NRC staff (Accession No.
ML033350301).

NRC staff letter to the Environmental Protection Agency forwarding Draft
Supplement 16 to NUREG-1437 for official filing (Accession
No. ML033080207).

NRC staff letter to Exelon forwarding Draft Supplement 16 to NUREG-
1437 for review and comment (Accession No. ML033080241).

NRC staff letter to the Environmental Protection Agency confirming the
end date of January 27, 2004, for the public comment period (Accession
No. ML033180512).

NRC staff meeting notice regarding the December 16, 2003, public
meeting in Moline, Illinois to receive public comments on Draft
Supplement 16 to NUREG-1437 Accession No. ML033290621).

NRC staff letter to U.S. Fish and Wildlife Service requesting review and
concurrence in the staff's Biological Assessment (Accession
No. ML033390062).

Note from Dorothy Monahan to NRC given to the NRC staff at the
December 16,2003, public meetings in Moline, Illinois (Accession
No. ML040090255).

E-mail from Diane P. and Elmus M. Jeffery to the NRC staff providing
comments regarding the proposed Quad Cities, Units 1 and 2 license
renewals (Accession No. ML040080776).

E-mail from Karene A. Nagel to the NRC staff providing comments
regarding the proposed Quad Cities, Units 1 and 2 license renewals
(Accession No. ML040080780).

NRC staff letter to the State Historic Society of Iowa providing the staff
determination of no historic properties affected by the proposed Quad
Cities, Units 1 and 2 license renewals (Accession No. ML040140773).
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January 13,2004

January 15,2004

January 16,2004

January 26,2004

January 26,2004

January 27, 2004

January 27, 2004

January 27, 2004

February 3, 2004

February 5, 2004

NRC staff letter to the Illinois Historic Preservation Agency providing the
staff determination of no historic properties affected by the proposed
Quad Cities, Units 1 and 2 license renewals (Accession
No. ML040150460).

Letter from U.S. Department of the Interior, Fish and Wildlife Service,
providing concurrence with determination in the NRC staff Biological
Assessment regarding the proposed license renewals (Accession
No. ML040480551).

Letter from U.S. Department of the Interior, Office of Environmental and
Policy Compliance, providing comments on Draft Supplement 16 to
NUREG-1437 (Accession No. ML040230534).

Letter from Exelon providing comments on Draft Supplement 16 to
NUREG-1437 (Accession No. ML040330857).

E-mail from Illinois Emergency Management Agency providing comments
on the Draft Supplement 16 to NUREG-1437 (Accession
No. ML040330869).

Letter from the Environmental Law and Policy Center providing
comments on the Draft Supplement 16 to NUREG-1437 (Accession
No. ML040330862).

E-mail from MidAmerican Energy Company forwarding a MidAmerican
letter dated January 27, 2004, which provides comments on the Draft
Supplement 16 to NUREG-1437 (Accession No. ML040330882).

E-mail from Leslie Perrigo providing comments regarding the proposed
license renewals for Quad Cities, Units I and 2 (Accession
No. ML040330875).

Undated letter from Leslie Perrigo, received by the NRC Rules and
Directives Branch on February 3, 2004, which provides comments on the
proposed license renewals for Quad cities, Units 1 and 2 (Accession
No. ML040420166).

Letter from the U.S. Environmental Protection Agency, Region 5, to the
NRC staff providing comments on Draft Supplement 16 to NUREG-1437
(Accession No. ML04050071 1).
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February 26, 2004

February 26,2004

March 8,2004

March 18, 2004

Letter from the Illinois Historic Preservation Agency providing
concurrence in the NRC staff determination of no historic properties
affected for the proposed Quad Cities license renewal (Accession
No. ML040620270).

Letter from the State Historical Society of Iowa providing concurrence in
the NRC staff determination of no historic properties affected for the
proposed Quad Cities license renewal (Accession No. ML040760505).

Summary of the public meetings held by the NRC staff in Moline, Illinois,
to discuss the Draft Supplement 16 to NUREG-1437 (Accession
No. ML040700332).

NRC staff letter to Mr. John Skolds, Exelon, informing Exelon of NRC
environmental project manager assignments for QCNPS and DNPS
license renewal reviews (Accession No. ML040830239).
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Organizations Contacted

During the course of the staffs independent review of environmental Impacts from operations
during the renewal term, the following Federal, tribal, State, regional, and local agencies were
contacted:

Bi-State Regional Commission Community Development Director

Blackhawk Community College Vice President for Administration and Finance

City of Rock Island Public Works Director

Erie School District Superintendent

Forest Potawatomi Tribal Community

Hannahville Indian Community

Huron Potawatomi Inc. of Michigan

Illinois Department of Natural Resources-Springfield Office

Illinois Department of Transportation

Illinois Environmental Protection Agency-Compliance Unit

Illinois Environmental Protection Agency-Industrial Unit

Illinois Environmental Protection Agency-Watershed Management Section

Illinois Historic Preservation Agency

Illinois State Social Services Department

Iowa Area Education Association

Iowa Tribe of Kansas and Nebraska

Iowa Tribe of Oklahoma
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Kickapoo Traditional Tribe of Texas

Kickapoo Tribe of Oklahoma

Match-E-Be-Nash-She-Wish Band of Potawatomi Indians of Michigan

Pokagon Band of Potawatomi Indians of Michigan

Potawatomi Nation of Oklahoma

Prairie Band of Potawatomi Tribal Council

Rock Island City Manager

Rock Island County Board of Supervisors Chairman

Rock Island County Director of Planning and Geographic Information Systems

Rock Island County Public Works

Rock Island County Sheriffs Department

Rock Island County Supervisor of Assessors

Rock Island Regional Office of Education

Sac and Fox Nation of Missouri

Sac and Fox Nation of Oklahoma

Sac and Fox Nation of the Mississippi in Iowa

Scott County Director of Planning and Development

State Historical Society of Iowa

University of Illinois Educational Extension, Rock Island County
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Upper Mississippi National Wildlife and Fish Refuge-Savanna District

U.S. Fish and Wildlife Service-Rock Island Ecological Services Field Office

U.S. Fish and Wildlife Service-Twin Cities Field Office

Whiteside County Administrator

Whiteside County Regional Office of Education Regional Superintendent
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Quad Cities Nuclear Power Station, Units 1 and 2
Compliance Status and Consultation Correspondence

Correspondence received during the evaluation process of the application for renewal of the
operating license for Quad Cities, Units 1 and 2 is identified in Table E-1. Copies of the
correspondence are included at the end of this appendix.

The licenses, permits, consultations, and other approvals obtained from Federal, State,
regional, and local authorities for Quad Cities, Units 1 and 2 are listed in Table E-2.

Table E-1. Consultation Correspondence

Source Recipient Date of Letter

U.S. Nuclear Regulatory U.S. Fish and Wildlife Service March 12, 2003
Commission (P. T. Kuo) (R. C. Nelson)

Illinois Department of Natural U.S. Nuclear Regulatory May 8, 2003
Resources (S. K. Davis) Commission

U.S. Fish and Wildlife Service U.S. Nuclear Regulatory June 6, 2003
(R. C. Nelson) Commission (P. T. Kuo)

U.S. Nuclear Regulatory State Historical Society of Iowa July 1, 2003
Commission (P. T. Kuo) (A. Walker)

U.S. Nuclear Regulatory Illinois Historic Preservation Agency July 1, 2003
Commission (P. T. Kuo) (M. Crossland)

U.S. Nuclear Regulatory U.S. Fish and Wildlife Service August 12, 2003
Commission (P. T. Kuo) (R. Nelson)

U.S. Fish and Wildlife Service U.S. Nuclear Regulatory September 15, 2003
(R. C. Nelson) Commission (L. L. Wheeler)

U.S. Nuclear Regulatory Exelon Energy September 22, 2003
Commission (L. L. Wheeler) (F. Marquez)

State Historical Society of Iowa U.S. Nuclear Regulatory October 30, 2003
(D. Jones) Commission (P. T. Kuo)

U.S. Nuclear Regulatory U.S. Fish and Wildlife Service December 4,2003
Commission (L. L. Wheeler) (R. Nelson)

I

I
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Table E-1. (contd)

Source

U.S. Nuclear Regulatory
I Commission (P. T. Kuo)

U.S. Nuclear Regulatory
| Commission (P. T. Kuo)

U.S. Fish and Wildlife Service (R.
| Nelson)

Illinois Historic Preservation Agency
| (A. E. Haaker)

State Historical Society of Iowa
| (D. Jones)

Recipient

Illinois Historic Preservation Agency
(M. Crossland)

State Historical Society of Iowa (A.
Walker)

U.S. Nuclear Regulatory
Commission (P. T. Kuo)

U.S. Nuclear Regulatory
Commission (P. T. Kuo)

U.S. Nuclear Regulatory
Commission (P. T. Kuo)

Date of Letter

January 13, 2004

January 13, 2004

January 15, 2004

February 26, 2004

February 26, 2004
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Table E-2. Federal, State, Local, and Regional Licenses, Permits, Consultations, and Other
Approvals for Current Quad Cities Units 1 and 2 Operation

Agency Authority DDsripion Number Issue Date Expiration Date Remarks

NRC Atomic Energy Act Operating license, Quad DPR-29 December 14, December 14, 2012 Authorizes operation of

10 CFR Part 50 Cities Unit 1 1972 Quad Cities Unit 1.

NRC Atomic Energy Act Operating license, Q uad DPR-29 December 14, December 14, 2012 Authorizes operation of

10 CFR Part 50 Cities Unit 2 1972 Quad Cities Unit 2.

FWS Section 7 of the Consultation NA NWA NA Requires a Federal agency

Endangered to consult with FWS

Species Act (16 regarding whether a

USC 1538 ) proposed action will affect

endangered or threatened
species.

NMFS Section 7 of the Consultation N/A N/A N/A

Endangered
Species Act (16
USC 1538)

Illinois Section 108 of the Consultation N/A N/A N/A The National Historic

Historic National Historic 
Preservation Act requires

Preser- Preservation Act (16 Federal agencies to take

vation USC 470f) into account the effect of

Agency 
any undertaking on any

district, site, building,
structure, or object that is
included In or eligible for
Inclusion In the National
Register of Historic Places.

IEPA Illinois National Pollution N/A A N/A Permit for discharge of

Environmental Discharge Elimination wastewater and once-

Protection Act (Title System through cooling water to the

35 IAC, Subtitle C, Mississippi. Section 1.E.15

Ch. 1) of the permit states that the

permit constitutes
certification of compliance
with Section 401 of the
Federal Water Pollution
Control Act (Clean Water
Act).

CD
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Table E-1 (contd)
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Agency Authority Description Number Issue Date Expiration Date Remarks

IEPA IRS Ch. 111-1/2 Federally Enforceable AIr 161807MB December 11, December 11, 2005 This permit authorizes
Section 1039 Operating Permit 2000 emissions from diesel

emergency generators,
miscellaneous diesel
engines, and miscellaneous
emissions units and
activities.

IEPA IRS Ch. 111-1/2, Open Burning permit App. February 16, No date Open burning for emergency
Section 1039 #B0212031 2004 response fire fighting

ID #043083 training
Location ID
#161807AAB

CFR - Code fo Federal Regulations
FWS - U.S. Fish and Wildlife Service
NRC - Nuclear Regulatory Commission
NMFS - National Marine Fisheries Service
IEPA - Illinois Environmental Protection Act
IRS - Illinois Revised Statutes
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UIITED STATES
f - NUCLEAR REGULATORY COMMISSION

WASHIIIGaTOra DC 20535-00t

3Hartch 12, 2003

Mr Rick Nelson
Field Supervisor
U S Fish and Wldlife Senilce
4459 48r Avenue Court
Rock Island, IL 61201

SUBJECT REQUEST FOR COMMENTS CONCERNING QUAD CITIES NUCLEAR
POWER STATION APPLiCATION FOR OPERATING UCENSE REWEWAL

Dear Mr Nelson

The U S Nuclear Regauiatory Commission INRC) Is reviewing an application for the renewal of
the operating icense for the Quad Cities Nuclear Power Station (OCNPS). located on the east
bank of Pool 14 of the Mississippi River As part of the review of the license renewal
application, the NRC is preparing a Supplemental Environmental Impact Statement (SEIS)
under the provision of the National Environmental Policy Act INEPA) which includes analyses of
pertinent environrmental Issues, including endangered or threatened species and impacts to fish
and wildlife This letter la being submitted under the provisions of the Endangered Species Act
and the Fish and Wildlife Coordination Act

The proposed action would Include use and continued maintenance of eoisting facilities and
transmission ines and would not result in any new construction or disturbance The Quad
Cities Station is ocated in Rock Island County, ilinols In total, for the specfic purpose of
connecting OCNPS to the reglonal transmission system, there ae approvimately 53 miles of
corridor that occupy around 1100 acres of land The transmission lines traverse the counties of
Rock Island and Whiteside Counties, llinois, and Scott and Clinton Counties in Iowa Starting
at QCNPS, the Davenport line runs south of the plant, turns west crossing the Mississippi River
for 128 miles with as 180 foot right-of-way, ending just north o Davenport, Iwa The Earstow
iNne runs 2 miles southeast of OCNPS, and has a 520 foot right-d-way that ends In Rock Island
County There are two Nelson lines The first Is approatmately 2 miles long heading southeast
with a 520 foot wide right-of-way ending In Rock Island County, and the other line with a
corridor width of 145 feet, runs 33 mites east of QCNPS ending In Rock Falls, Illnois The last
fine connecting QGNPS to the regional system Is the Rock Creek Wine, that runs 5 miles north of
the station with a 170 foot right-of-way, terminates in Comanche, Iowa Three figures are
enclosed which show counties that fall within a 50-mile radius of QCNPS, a site boundary map.
and a transmission line map

The plant uses once-through lopen-cyde) cooling water system which draws from and
discharges to the Mississippi River to remove waste heat from the facility River water is drawn
through a canal, that is perpendicular to river flow, into the plant The heated water is
discharged back to the Mississippi River through two 16-foot-diameter diffuser pipes Into the
deepest part of the river channel The Mississippi River In the vicinity of the plant Is considered
part of the aquatic environment of interest
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R Nelson -2-

To support the environmental Impact statement preparation process and to ensure compliance
with Section 7 of the Endangered Species Act, the NRC requests a list of species and
information on protected, proposed, and candidate species and critical habitat that may be in
the vicinity of the Quad Cities Station and its associated transmission lines In addition, please
provide any information you consider appropriate under the provisions of the Fish and Wildlife
Coordination Act

We plan to hold a public NEPA scoping meeting on April 8, 2003, at The Mari of the Quad
Cities, 1201 River Drive. Moline, Illinois You and your staff are Invited to attend Your office
wii receive a copy of the draft SEIS along with a request for counents The anticipated
pubilcathons date for the Draft SEiS is November 2003

If you have any questions concerning QCNPS, the license renewal application, or other aspects
of ths project, please contact Mr Louis Wheeler, Senior Project Manager, at 1301) 415-1444 or
by email at DXW Onrc gov

Sincerely,

P Tsin huo, Ptogram Director
Liense Renewa and Environmental Impacts
Division of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation

Dockiet Nos 50-254 and 50-265

Enclosure As stated

cc wlenct See nest page
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Appendix F- Emklnmental Report
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Appendl* F- Environmental Report

FIGURE 243
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Appendlir F- Ent.Inmengtat ffeport
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Illinois
Department of
Natural Resources
One fbala Reswun Way * SpdfgtI Me 11 127?1 .

hAttpbSft"0e1z

May 8, 2003

c; ',f -4 43 F-"

Rod 11 Blagojelkh, Goiernor

NRC Docket Nos 50-254 and 50-265
50-238 and 50-249

- t -

Chief of RuleS and Directives Branch
Divislon of Administrative Services
Mallstop T-6D59
United Slates Nuclear Regulatory Conmission
Washington. DC 20555

RE. Dresden Nuclear Power Station Units 2 & 3 License Renewal
Grundy County - License Nos. BpI_219 and DPI -25,,., .

-Q fCities htuclar Ppwer StL i al 2: leahiRenewal
-Rock Island County - LIcense J1os.-DPQ-29 and DPR-30 -

Endangered Species Consultation Program
Natural Heritage Database Review fp5e0201014 & 0201 013

To Whom This Concerns,

Thank you for submitting tho January 3, 2003 operating license renewal applications
egarding the Quad Cities Nuclear Power Station, Units 1 & 2 and Dresden Nuclear
Power Sfation, Units 2 & 3 for consultation In accordance with the fiflnofs Endan red
Speces Protection Act1520 ILLS 101111 the inhois NaturalAreas PrsqrvatonAct(525
ILCS 30171, and THit 17 llifnots Admnstratlve Coda Part 1075 The Natural Heritage
Database Identified the presence of State protected resources within the vlcinty of
portions o the existing transmission Ines associated with each power station Advarse
impacts to State protected resources do not appear likely Excelon has been advised to
Inform the Departnent 11 new transmission lines are proposed In the future

The Department thoroughly discussed and evaluated the operating license renewal
app ications for each of the subject power stations It Is the Department's biological
opinion that continued operation of the power stations, as described and detailed in the
operating license apIcatlons, will not adversely affect State protected resources or
eistlngenvironmental conditonsinihe Imnediale vicinityof tl; Clresden andQuad Cilies
nuclearpowerstations . - , . k '

Consultation Is limited to Slate-fisted. threatem_40rw re . species, Illinois Natural
Areas and qidikated Land & Water F1eseisN a.rsej~es, tl poes rot entail a
comprehensive environrhental inmpact asesshient Thb pepartmenl may raise concerns
througholhervanues regarding poteniial irp ts p othey ralural resources as I deems
appropriate , , .; 1 -"ri-tvr y-v u

' : t z , 7 4 e 9 4 ! C 8 3 ' ! : * o ' - r 7 I . ... . -~ i t3. .r- ; " ~ ~ "
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NRC Docket Nos. 50-254 and 50-265
50238 and 50-249

Thank youtorthe opportunltytocomment onthese nuclearpowerstation operating license
renewal appilcalions. Should you have any questions, please do not hesitate to contact
me

sincerely, f

SMhphen K Davis, P-G
Chief
Division of Natural Resource Review and Coordination
Office of Realty and Environmental Planning

cc; ivision File
M. Conlnn
T. Hickman
R Pietruszhs
D Wheeler, NRC
K Juy, Excelon
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United States Department of the Intrior

FI AM WIDLWE SERVICa
Rocksh dOfflm

4469 4P Avcma Couw
Ronckhbtn4Dfimo 61201

Pho' (3091793-5WI Fuz (3091793-5204

Jmue 6 200

FWS/IUFO

United Stes Nucear Regulatory Commission
AM Pao-Ts Kulo, Progrm Director
License Renewal and Envroamnal Impacts
Divisiof _egulataq Imrovement Prgrams
Offce of Nuclear Rector Regulation
Washington D C. 20555-0O00

Dear PaoTsIn Ko;

This Is in response to your letter of March 12, 2003, requesting oar - regarding
bderAft listed threatened and endangered species for the proposed Quad Ci uclear power
pbat statio application for operating license renewal for th Quad Cites Station In Rock
Ist County, Minots,

Tm folowng federally listed sp-esware know to occur in Rock Island and Witeside
Counties, flnl s and Scot and Clinton Counties, Iowa.

Classifiaclon C mmaon Name (Sdentiflc Namel
Rock Is7m Couny
Threatened Bald eagle

HaUlaefw kwocephabw

H~arltat

Endangered Higgins' eye pearly mu ssel
Lmpsgb hIginsi

snd/gravel substrates
swift flowing Current

Whiteside Conty
Threatened

Scott County
T7-enbn

Bald eagle
Halffaw=~ lecocaphahis

Bald eagle
Hailaeetzm kmacephalus

wintering

wintering
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Appendix E

PSo-Tsin Kno 2

Enangered Higgins'eye pearly mu sasel andgravcl substrates
Lampsiis hiagft swift flowing carrem

ClInton County
Threatened Bald eagle wintering/Breeding

Halieeus Auccephalza

Endangered Higgis'm eye pearly m Xsel sandgnvel substaes
frpsdifs lkigW Swift flowing Curra

Endangered Iowa Pleistocene snai algific talus lop
(Discn macinnocM

Statewide
Threatened Prairie busbclover dry Io mesic prairies

Laped=r kptuadoa

Threatened Eastern prairie fritged orhid wet gV sland habias
Disau macclimod

Endamged Indiana bat caves. ines; raD stream
coidon wth well-
developed riparian woods,
upland and bottomland
forests

The threatned bald eagle is fisted as breeding in Clinton and Scott Counties, Iowa. Bald eagles
build tOe nests in rge Irees riveras or akes A t"pical nest is mound 5 fet In dameter
Eagles often use the a ame syear after year

During the winter, Ws25 species feeds on fish in the open water aras cated by dan tallwatem,
the warm wer effh=t ofpowerplans and municipal and industrial dischges. ar in power
plantcooling ponds The mrae sever the w , h e the ice coverage and the mre
concentrated the eagles becoe They moost a htmih in groups in large Irees adjacen to dhe tiver
in areas that are protected from the harsh winter elements They perch in large shoreline trees to
rest or feed on fish There is no critical habitat designated for tlis species The eagle may not be
bmssed, amed, or disturbed when present nor may zest Irees be cleared

The endangered EIggins' eye pearly rmssel is known to occur lne Mishisissppi River nor of
Lc and Darn 20 which includes above listed coutica This species piefer sandfgravel
substrates with a swift current and I most often found In the main channel border or an Open,
fcwing side Chmlet

You should refer to the following documenlt, '2001 Monitoring Report - Unionid Relocation
fonm the Cordova Energy Effluent Site at Misssippi River Mile S04," (Ecological Specialists,
lc 20021 Frshwater mnssels being affected by the effluent plume ofthe pawerplant wer
teloated in 1999 The Fish andWildle Service issued a Biological Opinion stating at xthe
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project was "nat likely to jeopardiz the continued existnce ofL hftsn and allowed an
incidental take of 33 L higginsi over the life ofthe project (USFWS, 1999) Conditions ofthe
Biological Opinion included relocating unionids ftni the discharge ar and establishing a
monitoring program for relocated unionds and unionids that mig recolonize th discha area.

One of the largest populations of tggW' epearl mud known to occur is in the Missppi
River near Cordova The Biolgical Opinion and 2001 Monitoing Report should be reviewed
and the conditions s n thes docuients should be included tn your environmental impact
statement If any other projec are loated near a nown Higgin' eye mussel bed, It may be
necessary to conduct a survey to determine the presn ce ofthe species

The endangered Iowa pleistocene snail is known to occur en north-fbcing slopes of the driftless
area in Clinto County, lowa. It occupies aigiflc (cold producing) lus slopes at the ouet of
underpround ice caves along limestone btffs within a naow regime of soil moistue and
tarp-raie There isno criical habitat designat& It 1mustnotbeharmeharassed or

&ditinbcd

Thb prairie bush clover occupies dry to mesic prairies with gravelly soil. Federal regulations
prohibit any commercial activity involving this species or the destruction, malicious damage or
removal of this species fom Federal land or any other lands in knowing violation of State law or
regulati, including State criminal trespass law This species should be searched for whenever
prairie remnants are encountered.

The astern prafe fged or occupie wet grssland habiats Federal relation
prohbit any commci activity invlvingthis specis orth destuctia, maliciou dg or
removal of this species frm Federal land or any other lands in knowing violation of State law or
regulation including State criminal trespass law. This species should be searched for whn r
wet prairie rnants ars, encountered

The Indiana bat potentially may occur in all counties in Ilinois and Iowa south of Interstate 80

During the surner, the Indians bat fiequents the coridor of smaI! streams with well developed
rinapwoodsaswellasmt uplndforest 1forageforisectsalogthestreamridor,
within the canpy of floodplain and upland forests, over clearings with early successional
vegetation lold fields), along the borders of croplans, along wooded fencerow, and over farm
ponds and in pastures s been shown tat th forag range for th bavaries by se n.
sae, and sa and ranges upto 81 acres (33ha) It roosts and mm its young in cavities and
beneath the lose bark some live species of ftes and those of lare dead or dying trees It
winters in caves and abandoned mines,

An Indi bat maternity colony typically consists of Primary rost tree and several alternate
roost trees The use of a particular tree appears tob influced by weather conditions
(temperature and precipitation). For cxampl, dead trees found in more oe situations were
used more oflen during cooler oi drier days while inerior live and dead tree wee selcted
during periods of high temperature andhcr precipitation It has been shown that pregnant and
neonatal bats do not thernoregulats well and the selection of thse most tre with the appropriate
microclimats may be a matter oftheir survival The primary roost trea, however, appean to be
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used on all days and durig all weather conditions by at kast some bats ndia bats tend to be
phyioparic. ie, they return to the aameroosting aa year sler year

These coME provide technical assistanc only and do not constitute a report of the
SecrM of the nterir on a project within the meaning of Section 2(b) of the Fish and
W dlif Coordntio Act, do IMt M dhe rVquirmets uner Section 7 of the Endangered
Species Act nor do they reresent the review comments of the U S Dearet of the Inear
on any forthcoming environ=ent statemew.

If youl have any questions concerning o comments, please contact lal McPeek of my staff
at (309) 793-580 cext 210

Supervisor

a-enfim m~uwaw'Uc~Qc tw4,d a z&*Am2~
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N L UtIFTED STATES
NUCLEAR REGULATORY COMMISSION

I0X WASHNIGTOI. D C 20555 0001

July 1, 2003

Ms Anita Walker
Acting Stats Historic Preservation Officer
Stale Historical Society of Iowa
600 East Locust Street
Des Moines, IA 50319-0290

SUBJECT QUAD CITIES lIUCLEAR POWER STATION LICENSE REIJEWAL REVIEW
IREFERENCE NO 020482156)

Dear Ms Waler

The U S Nuclear Regulatory Commission (NRC) staff Is reviewing an application to renew the
operating lIcenses for Quad Cities Nuclear Power Station, Units I and 2 fQCf4PSp, which Is
located In Rock Island County, Illinois Eseton Generation Company, LLC (Eielon) owns
75 percent of OCNPS and MidAmerican Energy Company (MidArnerican) owns the remaining
25 percent Exelon holds the NRC license to operate the plant, acting for itself and as agent for
MidAmerican The application for renewal was submitted by Exelon on January 3. 2003,
pursuant to NRC requirements at Title 10 of the Code of Federal Reguladons Part 54
(10 CFR 54) The NRC has established that, as part of the staff review of any nucear power
plant flcense renewal action, a site-specific Supplemental Environmental Impact Statement
ISEIS) to Its 'Generic Environmental Impact Statement for License Renewal of Nuclear
Plants IGEIS), NUREG-1437. will be prepared under the provisions of 10 CFR Part 51. the
NRC rules that Implement the National Environmental Policy Act (NEPA) In accordance with
36 CFR 800. the SEIS will Include analyses of potential Impacts to historic and cultural
resources A draft SEIS Is scheduled for publication In November of 2003. and wig be provided
to you for review and comment

In the contmxt of the National Historic Preservation Act, the Agency official Ithe Director, Office
of Nuclear Reactor Regulation, NRC) has determined that the area of potential effect gAPE) for
a license renewal action Is the area at the power plant site and it's immediate environs which
may be Impacted by post-license renewal land disturbing operation or projected refurbishment
activities associated with the proposed action The APE may etend beyond the immediate
environs In those Instances where post-license renewal land disturbing operations or projected
refurbishment activities, specifically related to license renewal, potentially have an effect on
known or proposed historic sites This determination Is made Irrespective of ownership or
control of the lands of interest

While preparing its application, Eaelon contacted your office by letter dated April 17. 2002, and
your office responded on June 24 2002 In its letter Emslon stated that the operation of
QCtIPS. Including the maintenance of Identified transmission lines, through the license renewal
term Is not expected to affect cultural or historic resources in the area E'elon further stated
that no new construction was planned, and maintenance activities would be limited lo previously
disturbed areas The June 24, 2002, State Historical Society of Iowa response letter staled that
based on the Information provided, no historic properties would be affected, and your office
could concur with a determination of 'tHo Historic Properties Affected' for this proposed project
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We request that you respond to this letter and Indicate whether there are any changes to the
determination in your June 24,2002. letter to Exelon For your intormation, enclosed is one
emarnple of a letter sent from the NRC staff to 15 Native American Tribes Identified by the
Bureau of Indian Affairs as having potential Interest In the proposed undertaling affording them
the opportunity to participate In this process and Identify issues of concern to them No Issues
have been identified to date ff you have any questions or require additional Information, please
contact the Environmental Project Manager for the OCNPS project, Duke Wheeler at
301-415-1444 or DXnV 2nrc.Lo

Sincergy-

Tinko o rector
Lkense Renewal and Environmental Impacts
Division of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation

Docket Nos 50-254,50-265

Enclosure As stated

cc wto end See ned page
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ENCLOSURE

LETTER TO THE HONORABLE ALEX WA; ER, JR. CHAIRPERSON

SAC & FOX NATION OF THE MISSISSIPPI IN IOWA

(NATIVE AMERICAN TRIBE IDENTIFIED BY THE BUREAU OF INDIAN AFFAIRSI

MARCH 11. 2003
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NUC A UNITEO STATES
NUCLEAR REGULATORY COMMISSION

$ t WASHII)N r0" DC 20555 O01

kMarch 11, 2003

The Honorable Alet Walker, Jr, Chairperson
Sac & Fox Nation of the Mississippi In Iowa
349 Mesliawakl I Road
Tama, IA 52339

SUJBJECT U S NUCLEAR REGULATORY COMMISSION REVIEW OF THE QUAD CITIES
NUCLEAR POWER STATION LICENSE RENEWAL APPLICATION

Dear Mr Waeier

The U S Nuclear Regulatory Commission (NRC) is seeing Input for Its environmental review
of an application from Evelon Generation Company, LLC (Exelon) to renew Its operating license
for the Quad Cities Nuclear Power Station, Units 1 and 2 (QCNPS), located In Rock Island
County, IlInols OCNPS is In close proximity to lands that may be o Interest to the Sac & Fox
Nation As descrlbed below, the NRC process inludes en opportunity for public participafion in
the environmental review We want to ensure that you are aware of our efforts and, pursuant to
10 CFR 51 28(b). the NRC Invites the Sac & Fox Nation of the Mississippi In Iowa to provide
Input to the scoping process relating to the NRC's environmental review of the application

The NRC will hold public scoping meetings for the OCNPS license renewal supplement to the
NRC's Qeneric Environmental Impact Statement for License Renewal of Nuclear Planse
IGEISI (NUREG-1437) These scoping meetings wll be held at the The Mark of the Ouad
Cities, 1201 River Drive, Moline, Illinois, on April 8, 2003 There will be two sessions to
accommodate Interested parties The first session will convene at I -30 p m and will continue
unti 4 30p m, as necessary The second session wil convene at7.00 p m,wth a repeat of
the overview portions of the meeting, and will continue until 10 00 p m , as necessary
Additionally, the NRC staff will host informal discussions one hour before the start of each
session No formal comments on the proposed scope of the supplement to the GEIS will be
accepted during the Informal discussions To be considered, comments must be provided
either at the transcribed public meetings or In writing The application and the environmental
review process are described below

Under NRC regulations, the original operating license for a nuclear power plant Is Issued for up
to 40 years The license may be tenewed for up lo an additional 20 years If NRG requirements
are met The current operating licenses for QCNPS wil expire in 2D12 Eitelon submitted an
environmental report as part of its application for renewal of the QGNPS operating license on
January 3.2003 The applraton i electronically available for inspeclion from the Publicly
Available Records component of NRC's Agencywide Documents Access and Management
System (ADAMS) ADAMS is accessible at htt /lwww.nrc.oov/readino-rl/adams.html, which
provides access through the NRCS Public Electronic Reading Room (PERR) link It you do not
have access to ADAMS or if there are problems in accessing the documents located In ADAMS,
contact the NRG's Public Document Room IPDR) Reference staff at 1t800.397-4209,
301-415-4737, or by e-mail to pdr nrc gov In addition, the application ean be viewed on
the Internet httro./Aww.nrc.oov/reactors/operatina/licensinafrenewsl/aoolicalions/dregden-ouad.html
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A paper copy of the document can be viewed at the NRC's PDR, located at One White Flint
torth, 11555 Rocikville Pike (first floor), Rockville, Maryland, at the Cordova District library, 402
Main Avenue, Cordova, Illinois, the River Valley Library, 214 South Main Street, Port Byron,
Illinois, and at the Davenport Public Library, 321 Main Street, Davenport, Iowa Also, the GEIS
assesses the scope and impact of environmental effects that would be associated with license
renewal at any nuclear power plant site A copy of this document can also be found on the
HRG's website or at the NRC's PDR

The tURC is gathering Information for the document that wIli be a QOtCIS-specific supplement
to the GEiS The supplement will contain the results of the review of the environmental Impacts
on the area surrounding the OCHCPS site that arm related to terrestrial ecology, aquatic ecology,
hydrology, cultural resources, and socioeconomic issues (among others) and will contain a
recommendation regarding the environmental acceptability of the license renewal action

Please submit any written comments the Sac & Fox Nation of the Mississippi in Iowa may have
to offer on the scope of the environmental review by May 12, 2003 Comments should be
submitted either by mail to the ChIef, Rules and Directives Branch, Division of Administrative
Services, Mail Stop T-6 D59. U S Nuclear Regulatory Commission, Washington, D C. 20555-
0001, or by e-mail to QuadCitiesEISOnrc gov

At the conclusion of the scoping process, the NRC staff weN prepare a summary of the
significant Issues identified, the conclusions reached and wiii mall a copy to you

The iNFC wiN prepare a draft supplemental environmental Impact statement (SEIS) for public
comment, and wilR hold another set of public meetings In the site vicinity to solicit comments on
the draft A copy of the draft SEIS wM bo sent to you for your review and comment Aflter
consideration of public comments received on the drat the NRC will prepare a final SEIS The
issuance of a final environmental statement for QCNPS Is planned for July 2004 It you need
additional Information regarding the environmental review process. please contact
Louis L Wheeler, Prolect Manager, at (301) 415-1444

Sincerely,

PATsnIuProgram Director
l~fitnse Renewal and Environmental Impacts Program
Dlvsion of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation

Dock et Nos 50.254, 50-265

cc Seeneftpage
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Mr Maynard Crossiand
Director
Illinois Historic Preservation Agency
Preservation Services Division
One Old State Capitol Plaza
Springfield, IL 62701

SUBJECT QUAD CITIES NUCLEAR POWER STATION UCENSE RENEWAL REVIEW
(IHPA LOG NO 020116003WVA)

Dear Mr Crossland

The U S Nuclear Regulatory Commission (NRCI staff Is teviewing an application to renew the
operating Icenses for Quad Cities Nuclear Power Station, Units 1 and 2 (QCNPS), which Is
located hi Roch Island County, Illinois Exelon Generation Company, LLC Escelon) owns
75 percent of QCNPS and MidAmerican Energy Company (MidAmerican) owns the remaining
25 percent Exelon holds the NRC license to operate the plant, acting for Itself and as agent for
MidAmerican The appilcatlon for renewal was submitted by Eelon on January 3, 2003,
pursuant to NRC requirements at Title 10 ot the Code of Federal Regulations Part 54 110 CFR
541 The NRC has established that, as part of the staff review of any nuclear power plant
license renewal action, a site-specific Supplemental Environmental Impact Statement ISEISI to
its 'Generic Environmental Impact Statement for License Renewal of Nuclear Plants (GEIS),
NUREG-1437, will be prepared under the provisions of 10 CFR Part 51, the NRC rules that
Implement the National Environmental Policy Act (!JEPA) In accordance with 36 CFRi 808,
the 5EIS will include analyses of potential Impacts to historic and cultural resources A draft
SEIS Is scheduled for publication In November of 2003, and will be provided to you for review
and comment

In the contedt of the National Historic Preservation Act, the Agency official (the Director, Office
of Nuclear Reactor Regulation, NRC) has determined that the area of potential effect (APE) for
a license renewal action is the area at the power plant sie and Its Immediate environs which
may be Impacted by post-icense renewal land disturbing operation or projected refurbishment
activities associated with the proposed action The APE may ertend beyond the immediate
environs in those instances where postlicense renewal land disturbing operations or prolected
refurbishment activities, specifically related to icense renewal, potentially have an effect on
inown or proposed historic sites This determination Is made Irrespective of ownership or
control of the lands of Interest

While preparing its application, Eselon contacted your office by letter dated January 11. 2002,
and your office responded on February 7,2002 In its letter, -Eelon stated that the operation of
QCtlPS, Including the maintenance of Identified transmission iines, through the license renewal
term is not espected to affect cultural or historic resources In the area E4elon urther stated
that no new construction was planned, and maintenance activitles would be limited to previously
disturbed areas The February 7, 2002, response letter slated that, based on the information
provided, no historic properties would be affected, and IHPA had no objection to the
undertasting proceeding as planned
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We request that you respond to this letter and indicate whether there are any changes to the
determination In your February 7, 2002, letter to E4elon For your Information, enclosed Is one
example of a letter sent from the NRC staff to 15 Uative American Tribes Identified by the
Bureau of Indian Affairs as having potential interest in the proposed undertaking affordng them
the opportunity to participate In this process and Identify Issues of concern to them lo Issues
have been identified to date If you have any questions or require additional Information, please
contact the Environmental Project Manager for the QCNPS project, Duke Wheeler at
301.415-1444 or DXW@nrc.aov

Sincerely. -

P o-Tsn hi Program Director
Li ense Re wat and Environmental Impacts
Dvislon of Regulatory Improvement Programs
Office of Ncudear Reactor Regulation

Dodet Hos 50-254, 50-265

Enclosure As stated

cc wto end See nent page

| NUREG-1 437, Supplement 16 E-22 June 2004



Appendix E

ENCLOSURE

LETTER TO THE HONORABLE JOHN A BARRETT, JR. CHARPERSON

CITIZEN POTAWATOMI NATION, OKLAHOMA

(NATIVE AMERICAN TRIBE IDENTIFIED BY THE BUREAU OF INDIAN AFFAIRS)

MARCH 11, 2003
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The Honorable John A Barrett, Jr, Chairperson
Citizen Potawatomi Nation, Oklahoma
1901 South Gordon Cooper Drive
Shawnee, OK1 74801

SUBJECT U S NUCLEAR REGULATORY COMMISSION REVIEW OF THE QUAD CITIES
NUCLEAR POWER STATION LiCENSE RENEWAL APPUCATION

Dear Mr Barrett

The U S Nuclear Regulatory Commission (NRC) is seeking Input for Its environmental review
of an appiication from Exelon Generation Company, LLC (Exelon) to renew its operating license
for the Ouad Cities Nuclear Power Station, Units I and 2 (QGCPS), located In Rock Island
County, lilnols OCNPS Is In close proximity to lands that may be of Interest to the Potawatoml
flation As described below, the NRC process Includes an opportunity for public participation In
the environmental review We want to ensure that you are aware of our efforts and, pursuant to
10 C FR 51 28(b), the NRC Invites the Citizen Pobawatoml Nation of Oklahoma to provide Input
to the scoping process relating to the NRC's environmental review of the application

The lJRC will hold public scoping meetings for the OCNPS license renewal supplement to the
tjRC's 'Generic Environmental Impact Statement for Ucense Renewal of Nuclear Plantse
IGElS 1JUREG-1437) These scoping meetings will be held at the The Mark of the Ouad
Cities, 1201 Rlver Drive, Moline, Illinois, on April 8, 2003 There will be two sessions to
accommodate Interested parties. The first session win convene at 1 30 p.m and will continue
untIl 4 30p m *as necessary The second session will convene at 7p00pm. with a repeat of
the overview portions of the meeting, and wil continue until 10 00 p m , as necessary
Additionally, the NRC staff will host informal discussions one hour before the start of each
session No formal comments on the proposed scope of the supplement to the GElS will be
accepted during the informal discussions To be considered, comments must be provided
either at the transcribed public meetings or In writing The application and the environmental
review process are described below

Under NRC regulations, the original operating license for a nuclear power plant Is Issued for up
to40 years The ilcense may be renewed for up to an addiHonal 20 years If HRC requirements
are met The current operating licenses for OCNPS will expire In 2012 Exelon submitted an
environmental report as part of its application for renewal of the CICUPS operating license on
January 3, 2003 The application Is electronically available for inspection from the Publicly
Available Records component of NRC's Agencywide Documents Access and Management
System (ADAMS) ADAMS is accessible at httoJtwww nrc.oovlreadinc-rm/adams.html, which
provides access through the NRC's Public Electronic Reading Room (PERR) rink If you do not
have access to ADAMS or if there are problems In accessing the documents located In ADAMS,
contact the NRC's Public Document Room 4PDR) Reference staff at 1-800-397-4209,
301-415-4737, or by e-mail to pdr nrc gov In addition, the application can bo viewed on
the Internaet httoJ/www.nrc.oov/reactorslooerallno/licensinatrenewal/aoollcatlonsldresden-ouad.htrni
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A paper copy of the document can be viewed at the NRC's PDR, located at One White Flint
North, 11555 Rockville Plhe. (first floor). Rockville, Maryland, at the Cordova District Library, 402
Main Avenue, Cordova, Illinois, the River Valley Library, 214 South Main Street, Port Byron,
Illinois, and at Ihe Davenport Public Library, 321 MaIn Street, Davenport, Iowa Also, the GEiS
assesses the scope and impact of environmental effects that would be associated with license
renewalat any nuclear power plant site A copy of this document can also be found on the
NRC's webslte or at the NRC's PDR.

The NRC Is gathering Information for the document that will be a QCNPS-specffic supplement
to the GEIS The supplement will contain the results of the review of the environmental kipacts
on the area surrounding the OCNPS dte that are related to terrestrial ecology, aquatic ecology.
hydrology, cultural resources, and socioeconomic issues (among others) and will contain a
recommendation regarding the environmentai acceptability of the license renewal action

Please submit any written comments the Citizen Potawatomi Nation may have to offer on the
scope of the environmental review by May 12.2003 Comments should be submitted either by
mail to the Chief, Rules and Directives Branch, Division of Admninlstrative Services, Mail
Stop T-6 D59, U S Nuclear Regulatory Commission, Washington, D C 20555-0001, or by e-
mall to OuadChiesElS@nrc gov

At the conclusion of the scoping process, the NRC staff wil prepare a summary of the
significant Issues identified, the conclusions reached, and wilt mall a copy to you

The NRC will prepare a draft supplemental environmental impact statement (SEIS) for public
comment, and will hold another set of public meetings in the site vicinity tO solict comments on
the draft A copy of the draft SEIS will be sent to you for your review and comment After
consideraton of public comments received on the draft, the NRC will prepare a final SEIS The
issuance o a final environmental statement for OCNPS is planned for July 2004 If you need
additional Information regarding the environmental review process, please contact
Louis L Wheeler, Project Manager, at (301) 415-1444

Sincerely

Pa/4sin kuo, P ram Director
Uiense Renewal and Environmental Impacts Program
Division of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation

Docket Nos 50-254,50-265

cc See neit page
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NUCLEAR REGULATORY COMMISSION
WASHROGTO11. DC 2055-OWI

August 12, 2003

Mr Rick Nelson
Field Supervisor
U S Fish and Wildlife Service
4469 48a Avenue Court
Rock iIsland, IL 61201

SUBJECT EX PANDED SCOPE OF QUAD CITIES NUCLEAR POWER STATION
APPUCATION FOR OPERATING LICENSE RENEWAL - REQUEST FOR
COMMENTS

Dear Mr Nelson

This letter requests comments regarding the expanded scope of the environmental review
associated with the proposed license renewal for Quad Cities NJuclear Power Station, Units 1
and 2 (OCNPS)

First, thank you for your letter of June 6, 2003, responding to our March 12, 2003, letter which
requested comments on the application submitted by Exefon Generation Company, LLC
(Evelon) for the renewal of the operating licenses for QCNPS, located on the east bank of Pool
14 of the Mississippi River near Cordova, Illinois To support the preparation of an
environmental impact statement and to ensure compliance with Section 7 of the Endangered
Species Act (ESA), the IJRC staff requested information on protected, proposed and candidate
species and critical habitat which may be in the vicinity of QCHPS and its associated
transmission lines In addition, we requested that you provide any Information considered
appropriate under the provisions of the Fish and Wildlife Coordination Act JFWCA)

As you may be aware from our March 12. 2003, letter, as part of the process for review of the
license renewal application, the NRC staff is preparing a Supplemental Environmental Impact
Statement under the provision of the National Environmental Policy Act This will Include
analyses of pertinent environmental issues, including impacts to endangered or threatened
species

Based on new Information provided by Eaeson In response to an NRC staff request for
additional information, the scops of the transmission lines Included in this environmental review
has been e panded since our March 12, 2003, letter Specifically, the Davenport, Barstow,
South Nelson and North Nelson lines have been extended as follows

The Davenport Line 10401) Our March 12, 2003, letter stated this line was 12 8 miles
from the QCIJPS site to Substation 91 The portion of the line applicable to this
environmental review has now been extended to a total lenglh of 27 miles from QOCNPS
to Substation 56

The Barstow Line 10402): Our letter stated this line was 2 miles long It ended at the
Cordova Energy Station The portion of this line applicable to this environmental review
now runs 17 5 miles from QCUPS to the Barstow Substation
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The South Nelson Une (0403) Our letter stated this line was 2 miles long It also
ended at the Cordova Energy Station The portion of this fine applicable to our review
now runs 41 9 miles from QCNPS to the Nelson Substation

The North Nelson Line (0404) Our letter stated this Oine was 33 miles long It ended In
Rock Falls, Illinois at the Uorthwestern Steel and Wire Company The portion of this line
applicable to our review now runs 39 7 miles from QCNPS to the Nelson Substation

The Rock Creek Une 104051 remains the same as stated In our March 12, 2003, letter

As provided for by the ESA and FWCA, we request that you consider what effects the
expanded scope of the project may have on endangered and threatened species of fish and
wildlife Please notify us of any Issues which should be considered in our evaluation

If you have any questions concerning the process for the NRC staff review of the license
renewal application, please contact Mr Louis Wheeler, Senior Project Manager, of my staff at
(301) 415-1444 or via email at DXW nrc gov

- Silncerly, 7

P in Pro 9 n Director
Ucnse Renewsl and Environmental Impacts
Division of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation

Docket tNos 50-237 and 50-249

Enclosure QCNPS Transmission LUne Map

cc wlenc See next page
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United States D~epartment of the Interior

MIH AM4 WRMLDLE SERVICE
£a*dnhatFdrdOfr=a

4469 W AM=la Caum
Rock IahnUZMwIs 61201

Phoa= 09)793-M00 Faz: 00)7q3-5304

W~%TJPO

septem r 5. 2003

United Sates Nuclear Rnmlaory C cmIsslau
Atm: Mr. Louis Wheee, Senr Project M a

Rcse Rcaeal and Envlronncatal Impacs
Division of Ragulory improvenent Programs
Office of Nuclear Reactr Regulation
Washintn D.C. 205S-0001

Dear Mr. Whede.

This is In rcipowc to your kter ofAugust 12.2003. reqeting our comments gegrdIOg th
exaded scope of the envronenral review associated wIb We proposed licefSe rnewal for
Quad Cities Nuclear Power Station (QCNPS). Unts I and 2 in Rock bland. Wieaide. Scott,
anton, ad Le onies in bowa and UIloios. The expnded scope consists of cxpanding
talulmissin lines kw other colides.

Te llowing fderaly Dated spcies am bown to eccwur I de counties of Rock bland.
Wlde Scott. aii-n and Lee.

CbsdlVQ C2ommn Nsme Mfflc ELM-el
Rock Isan ou

Threatd Bald e2&
Hateawc luamsa

UHbia

Eduzered Higins' eye Parly mD ua
Lw4rMkgh

Sadgrvel substrt
swi fowig curent

WVntesdd County
Twhne

seoeCuwnty
7hretened

Bald eagle

Bald teg
ialaeat krsczqhafw

w~winter

winterig
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Endansered

clintes County
Thratened

Endangered

Kiais' qy peady mu ad
vompsills hIzfnzf

Bald cagle
Haleeia j laepahaa

HWIns' ea pcady am ssel
lMvpsis hwg"I

lovaPleistocm snail
Dfu st macxnOcH

Leve County
Threatened

statewide
Thmmateed

Pratal busk-clover

Prallie busb-clover
Lespeda -pak

S3Md/ravd substzates
swift flowing bmart

winteriag/becding

a vd/gVel subsrats
swift flowing Current

algide talus slopes

dry to mesl paraircs

dry to mesic prairies

wet ss habats

caves, mines; small
corridors will well-
deverope Tiarlan woods;
upland and bottomland.
forests

Threateued Eutrm prairie ffinged orchid
D bscs nxlinWc

SouMt oftlnersiate So In Iowa and Statewide In lMiots
Endagered Indiana bat

AMYos sod&

The thzistened bald eagle is listed asbreading CH" County. lywt, and wintag i Rk
island and Whiteside Counties in Illinois and Sot and Cainton Counties in Iowa. Bald eagles
build ir nests In lae tes near rivers or lakes. A ypical nest is around S red in diamactw.
Eagles often Ue the sane nest year afler yea.

During the winter, ts pocies fccds on fis isn the open water ara creatod by dam tailwaters.
the wwa water effluents orpower piant and municipal and industrial discharge or in power
plant cooling ponds. The mor savere the winter. the getrer the ice coveragp and the more
concentrated the eaqes become. Tbey roos at nizhl in Doups In large tes adjacent to the river
in ar that am proced fn the harsh winier elements. 'ey pec In tae shoreline tr to
rest or feed on &s 7There Is no critical habitat designatd for bis speces. The eagle may not be
harae harmed, or distubed whea preseg nor may nest bs be dead Please refer to the
welosed Managemas Guideline for Breeding Areas.'
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'Me endangered Higgins' eye pearly mussl is known to occur in the Ihississippi Rivr north of
Lock and Dam 20, which includes Rock land, Scott and Clinton Counties. We have entered
into Section 7 consultation with QCNPS in the past with regard to tahs species.

We recommend that you refer to the following document, '2001 Monitoring Report - Unionid
Relocaton ftm the Cordova Energy Eflhuent Site at Mississippi River Mile 504.: (Ecological
Specialists. Inc.. 2002). Fsehwatr maussels being afected by the effluent plume of the power
plant were relocated in 1999. The Fish and Wildife Service Issued a Biological Opinion Stating
that he project was not likely tojeopardiz the continued eistence ofL k4Zaf' mid allowed
an Incidental lakc of 33 1. kggnsJ over Om lite of the project (USFWS, 1999) Conditions of
the Biological Opinion inclyded relocting anionids from the discharge area and establishing a
monitoring program for telocated uciodds and unionids that might recolonize the discharge arma

One of the Igest populations of L. A'itW in the world is known to ocur in the Mississippi
River near Cordova. The Biological Opinion wad 2001 Monitoring Report should be reviewed
and te conditions stated in these documents should be included in yeur environenlal impact
tatement If any other poject: am heated near a known Higgins' eye nuld bed. it atay be

ne ry to conduct surveytdetmine the prest3ce of th species.

The endanged a Plestocene al Is kwn to ocr onorti-fg slopes of the drifless
arca In Clinton County, Iowa. It occupies algille (cold-producing) talus slopes at the outlct of
underround ice eaves along limesone blu within a nrrow regime o'soll moisture and
temperatu T1hr is no ctitical habitat designated. It ust not be banned, harassed or
disturbed.

The prairie bush dover is known to occur in Lee County, Illinois and potentially occurs
droughoiut Iowa and Illinois. Praidie bush clover occupies dry ID mesic prairies with gravelly
soil. Federal mgulations prohibit any eonmercial activity involving this species or the
destruction, malicious damage or removal orzhis species from Federal land or any oter lands in
knowing violton of Stae law or rcgulation, including State criminal tresass law. This species
should be searched fIr whenever prarm remnants ae awcoatcred.

Te gatern prairie fringed orchid occupies wet grassland habitats and potentially occurs
throughout Illimois and the canstee alf of lowa Federal regulations prohibit any commercial
activity involving this species or the destroction, malicious damage or removal of this speies
ham FccraIl land or any other lands in krwing violation of State law or regulation. including
State criminal i saI lw. This species should be searched for whenever wet prairie nts
are encountered.

The ludlana bat mnay occur In all counties in Iowa south ofinterstate SO and statewide in
Illinois.

DTing the summer, the Indiana bat frequents the corridors of small strams with well-dcvedoped
riparian woods as well as nature upland forests. It forages for Insects along the stream corridor,
within the canopy of floodplain and upland forests, over clearings with early successional
vegetation (old fields), along the bordes ofcroplands, along wooded finccrows, and ove farma
ponds ag In pastures. Tt has been shown Ihat the fixaging range for the bats varies by seaso.
age and sex and ranges up TO 81 acres (33ha). It roosts and eas its young in cavities and
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beneath the loomebark some five spades of tes and thoseof large dead ordyingtrea. It
winters in caves and abandoned mines.

An Indians bat maternity colony typically consists of a primary roost tree ad saverai alternate
roost trees. The use of a particular tree appears to be influenced by weather conditions
(temperature and precpitation). For example, dead tees found La moe open sitiaions we"r
used more often during cooler or drier days while interiot live and dead tree were selected
during periods of high temperature a=dlor precipitation. Infiaa bats tend to TM n to the same
roosting area yea afler ywar. Plcase refer to the attached Indlana bat guidelines for Io" and
rnllnols

Mlgratory birds
In addition to tryng to ansur tha electrical trnmassion n and structures do not adversdy
aflect threatened and endagered species, the U. S. Fish and Wildlife Service Is also Interested in
minimiing potential impacts to other wildlife resorcs, particularlyi miuxoy birds, The

igratory Bird Traty Act (16 US.C 703-712) pmhits the takin. killfg, possession. sae.1
transportation and importation of migratory birds, their eggs. parts ard neSs ecept when
specifically authorized by te Secretary of the Interior. Mm Bald and Golden Eagle Protection
Act (I 6 US.C. 668) prohibits the a8ng of any bald or golden eagle except when specifically
authorized by the Sceresary of the Interior. Ths laws do not allow, the ilIl of migratory
birds, including eagles without a permit To avoid killing algratoty birds, many companies
employ raptor and migratory bird deterentr and line confuration which mnimit
electrocutio hese and other mthods are desrbed in d Avioa PowreLbwlreracsl
Commiue (APLICQ 1994: Mltfgal JBird Coisions with PowerLines h Ste ofhe *Au fi
1994. Edison EJeark Insaihue Wwa/gon D.-C 79pp.; Avlax Power Line rntecdion
Commfuer (APML . 1996: %ugg edPrncnesfarRptorpro tslfo onPow Lines. Edison
Eletric t torResa rA Foundado. lWshxhW D. C. 128Jvp Copies can be
obtained via the internet at fty: gnn de easdtacr rlp acu ndaccera orby
calling 1-800-334-3453.

We encourage yoU to work with us to eliminate Ioss of migratory birds attributable to power
lines and other power transmission facilics. If you would like additional infoation, please
conbtct us as indicated below.

to addition Tbr Corps of Enaineers is the Federal azeacy responsible for wedand rezulado We
reconmend diat you c them aet ass'sr in delineadng arty wetland tpes and areage wWi Me
expanded sope of as promec Priority consideratio should be given to avoid impct to zbese weiland
aeas. Any activities that would sm these wetlands may require a Section 404 permit. Unavoidable
inpacrs will requires a mition plan to compensate for any losses of weand fimndos and values
The US. Armry Corps of Engr, Clock Tower Buildfing. P.O. Box 2004, Rack ansed. JIttols
61201, should be cotacted for Information about the permit process.

These comments provide technical assistance only and do not constitute a report of the
Secretary of the Interior on a project within te meanins of Section 2(b) of the Fish a
Wildlife Coordination Act, do not Mful the requirements uern SeIon 7 of the EndalercD
Specis Act, nor do they represent the review comments of the U.S. Dcprtent of dte lntedor
on any forthcoming evirnmental seme
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_ MANAGEMENT GUIDELINES FOR BREEDING AREAS

The purpose of these guidelines is to provide minimum criteria for
protecting bald eagles at their breeding areas from human disturbance
and to preserve and enhance important habitat features of these areas.
The criteria are based on a synthesis of existing guidelines in present
use by the U.S. Forest Service (Eastern Region). U. S. Fish and Wildlife
Service. and the views of eagle researchers. -

Although eagles often use particular nests for many years. they
frequently move to different sites. Turnover of existing nests, from
losses to wind, changes by the eagles, and other natural factors may te
as much as 121 of the sites per year. Eagle real estate IS much less
fixed than for humans. Thus, the conservation and management of nesting
habitat is far more important than the identification and preservation
of specific nest sites or even breeding areas.

Eagle tolerance of human presence is highly variable, both seasonally
and among different individuals or pairs of eagles. Some bald eagles
nest and accept people, boaters, hikers, cabins, roads, and other human
oresence in very close proximity, possibly as a result of habituation.
On the other hand. some may be extremely intolerant and be disturbed
readily. This variability must be recognized in both. research and
management. Management should be conservative and assume that
intolerant birds may be present now or in the future. We should Ce

especially conservative in areas with low populations.

All nesting eagles are disturbed more easily at some times of the
nesting season than at others. Four periods of sensitivity to
disturbance can be identified for nesting areas. These are as follows.

I. Most critical period. Prior to egg laying bald eagles engage in
ou-rtship actiiities and nest building. During this and the
incubation periods they are most intolerant of external
disturbances and may readily abandon the area The most critical
period for disturbances therefore extends from approximately one
month prior to egg laying through the incubation period.

2. Moderately critical period. This includes approximately one
month prior to the above period and about four weeks after
hatching. Prior to the nesting season individual pairs of eagles
vary considerably in time of return to the nest site or. if
permanent residents, the time they begin to come into
physiological condition for breeding and become sensitive to

- El -
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disturbance. After hatching the chlcks are quite vulnerable to
inclement weather and need frequent brooding and feeding.
Oistutrbance can keep adults from nests and, depending on the
weather and length of time involved. may cause weakening or death
of cnicks. The adults are quite protective of the nest site as
long as one or more healthy chicks are present. Thus.
disturbance at this time is less critical, although still
potentially detrimental. than during the pre-laying ano
incubation period.

3. Low critical period. This period extends from the time chicks
Tre a15boutonei1iit of age until approximately six weeks after
fledging. During this time adults are still quite attached to
nesting areas .but tolerate moderate amounts of human presence.
Restriction should be decided on a case by case basis.

4. Not critical period The existence of this period depends on
ei~ther adults are permanent residents in their nesting areas.

In most regions adults leave the vicinity for a few weeks or
months each year. During the time they are gone one need be
concerned only with activities that alter the habitat in ways
that would make it unsuitable for-future nesting.

The timing of these periods depends on geographic location. Eagles
tend to treed earlier farther south or in coastal locations.
Establishment of critical periods in managment planning will therefore
depend on the timing of nesting in each area.

Management of nesting areas will depend on the amount of suitable
habitat, numbers of pairs present, extent of the areas used by nesting
eaglest and present land uses. Plans should bIe prepared for each
breeding area and planning should encompass larger units when habitat is
suitable and many nesting pairs are present. In planning for a large
region, particularly if major changes in land use or development are
anticipated, the following major Items should be addressed:

1. Distribution of habitat modification. Large contiguous areas of
habitat shou-rremaln suitable, not just small. specific sites
where nests currently are located.

2. Upper limit to habitat modification. Limits on habitat
modi1ication sE-uld be clearyi estapblished in advance, and
unplanned development Should be discouraged or prohibited.
Limits set in advance are generally more acceptable to persons
desiring further development; the process permits reasonable
negotiation and compromise and limits are easier to enforce.

3. Rate of development. Development should only be allowed to
ipproacEh h upper limit slowy. over a period of years. Sudden.
large-scale development slihouldbe prevented if possible.

4. Seasonal timing of human activity Construction and related
activtes should e confnedto th low or non-critical periods
of the year described above.
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S. Human attitudes toward eagles in the area. Much human-eagle
Tnteract-iondepends on thei predominant attitude of human
residents of each area. Residents and visitors of some areas are
very favorably disposed toward the birds, if not proud and quite
protective. They may be careful not to disturb the birds and may
help prevent disturbance or destruction by other persons. Such
attitudes should be encouraged through education and law
enforcement. Illegal shooting of eagles. especially young birds
of the year still in the vicinity of nests during the fall
hunting season, should be severely penalized.

The above guidelines pertain to larger geographic units where several
eagles may be nesting. Tne following pertain to specific breeding
areas.

SITE-SPECIFIC MANAGEMENT PLANS

A. Basic information and essential habitat. Site-specific management
Plans should be tailored to the size and configuration of essential
habitats. and should address such factors as the prey base, habitat used
for foraging. and any other features necessary for maintaining habitat
suitability. In addition. management plans should clearly specify
restrictions on human activities and nabitat alterations in establishing
buffer zones around nests (see next point in outline). For basic
information forms, see end of this appendix.

B. Disturbance Buffer Zones for Nest Trees. Each nest within a preeding
area will be protected by three zones that become less restrictive to
human activity as the distance from the nest. increases. Some activities
need to be restricted only during the nesting season, or critical
periods. Guidelines for zones, based on those developed by the U. S.
Forest Service in the Eastern Region and used in several parts of the
United States, are described below. If buffer zones are used they
should be established around all nest sites within a breeding area
regardless of their activity status. since alternate nests often are
used as feeding platforms and roosting sites.

1. Primary Zone

a) Size: The boundary of this zone should be 330 feet (5 chains)
TFro the nest.

b) Restrictions: All land use except actions necessary to
protect or Improve the nest site should be prohibited in this
zone. Human entry and low-level aircraft operations should be
prohibited during the most critical and moderately critical
periods, unless performed in connection with eagle research or
management by qualified individuals. Motorized access into
this zone should be prohibited. Restrictions on human entry

- E3 -
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at otner times should be addressed in the breeding area
management plan. considering the types, extents, and durations
of proposed or likely activities.

2. Secondary zone

a) Size: This zone should extend 660 feet (10 chains) from the
nest.

b) Restrictions: Land-use activities that result in significant
changes in the landscape, such as clearcutting. land clearing,
or major construction, should be prohibited. Actions such as
thinning tree stands or maintenance of existing improvements
can be permitted. but not during the most critical and
moderately critical periods. Human entry and low-level

aircraft operations should be prohibited during the most
critical period unless performed in connection with necessary
eagle research and management by qualified individuals. Roads
and trails in this zone should be obliterated, or at least

closed during the most and moderately critical periods.
Restrictions on human entry at other times should De addressed
in the breeding area management plan, considering the types.

extents, and durations of proposed or likely activities.

3. Tertiary Zone

a) Size: This is the least restrictive zone. It should extend
one-quarter mile (20 chains) from the nest, but may extend up

; .. to one-half mile (40 chains) if topography and vegetation
permit a direct line of sight from the nest to potential
activities at that distance. The configuration of tWis zone.

therefore. may be variable.

b) Restrictions: Some activities are permissible in this zone

except during the most critical period. Each breeding area

management plan may identify specific hazards that require

additional Constraints.

C. Other Management Guidelines.

1. Abandoned nest Trees

a) When a tree containing an eagle nest has blown down or has
been damaged so it can no longer support a nest, remove all
buffer Zones. The breeding area management plan itself.
however. should remain in effect or be revised, such as by
removing buffer zones until a new nest is established.

b) When a nest structure disappears but the nest tree remains the
buffer zones should remain in effect through at least the

following three breeding seasons. If the nest is not rebuilt.
remove the zoning but still consider the area as essential
habitat and protect it accordingly.

- E4 -
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c) when a nest is classified as a remnant. that is, one that has
been unoccupied for five consecutive years. and is not being
maintained by eagles, retain only the primary zone.

Roosting and Potential Nest Trees.

a) Three or more super-canopy trees (preferably dead or with dead
tops) should be identified and preserved within one-quarter
mile of each nest as roosting and perching sites.

b) In areas Identified as potential nesting habitat. there should
be at least four to six over-mature trees of species favored
bD bald eagles for every 320 acres within 1320 feet of a river
or lake, larger than 40 acres. These trees should be taller
than surrounding trees or at the edge of the forest stand. and
there should be clear flight paths to them.

c) Artificial nest structures may be provided where suitable nest
sites are unavailable in occupied or potential habitat.
Structures may be placed in trees containing dilapidated
nests; In trees without existing nests, but which otherwise
appear suitable; or in man-made structures such as powerlines
or tripods. Nest platforms should be approximately five to
six feet in length and width (25-36 square feet) and be made
to last for several years. Roosting structures may be erected
using powerpoles with several horizontal perches near the
upper end.

3. Prey Base Management

a) Fisheries management should strive to maintain a prey base
consistent with eagle food habits.

b) In some breeding areas. particularly in the west, mammals form
a portion of the diet of bald eagles. Land management in
these areas should maintain an adequate prey base in
terrestrial habitats.

c) Feeding of eagles may be considered a valid management tool in
areas where natural prey are highly contaminated or
temporarily unavailable for some reason. This management
option rarely will be used.

d) In some regions, commercial and sport fishermen may be
providing an important but unrecognized (by people) food
source for eagles by dumping rough fish. Many commercial
fishermen are also suffering from reduced catches of game fish
and quotas imposed for the purpose of managing fisheries.
Subsidization perhaps in the form of monetary or tax
incentives might benefit eagles. fishermen, and possibly the
fisheries.

- ES -
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SITE-SPECIFIC JrANAGEMENT PLANS

Outline for data file and breeding area management plans

Breeding Area No. and Name:

Nest No.(s):

Location:

Date:

By:

1. Breeding Area Characteristics

A. General Description
Nest Site Relationships
Overview of Habitat and Land Uses

B. Feeding Areas (Known and/or Assumed)

C. Known or Potential Perch/Roost Trees

0. Potential Nest Sites Available

E. Land Owernship within Breeding Area
Identify Acquisition Needs

F. Post-nesting Use of Habitat

It. Nest Site Characteristics (Each nest In territory)
A. Tree Measurements (height. OBH. size); Nest Measurements

B. Condition of Nest Tree

C. Date Constructed

D. Timber Type. Size and Density

E. Distance to Water

F. Distance to Roads and Other Development

G. Accessibility

H. Relation of Nest Height to Surroundino Canopy

1 Precise Directions for Reaching Nest

- E6 -
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If th project ske contains any habitat that fits the above descrption, it may be necessaly to
condct a survey to detemmie whether the bat Is present. If Indiana bats ae known to be present,
thy mus not be hamed, harassed or disturbed when present. lagesale habitat alterations
within known or potenftal Indiana bat habitat should not be permitted without a bat
swrvey andlor consultatlon with this oTfice

Minor tree clearing ( timber stand Improvement or cleaing of small stands) should
conserve tees which are dead or have loose bark and should be limited to non-maternlty
periods between the dates of September 16 and April 14.

I you have any comments or questions, plae contact the Rock Island Field Office at (309) 793-
5800.
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Guidelines for Protection of Indiana Bat Summer Habitat In Illinois

The endangered Indiana bat (M'yotis sodalos) is kown to occur in Adams, *Alexander, Bond,
Ford. Hardin, enderson, lJackson, 'Jersey, Johnson, 'a Salle, Madison, Macoupin,
McD ough. Monroet, Perry, Pike, Pope, Pulask, Salin Schuyler, Scott, Union, and
Vermilion Counties in llinois. (*Counties with hibernacula) The Blackball Mine In la gale
County has been listed as Critical Habitat. Potential habitat for this species occurs
statewide, therefore, Indian bats are coidered to potentially occur In any area with
forested habitat

Indiana bats migrate seasonally between winter b iernacula and surmer roosting habitats. Winter
hibernacula include eaves and abandoned mines. Females emcrge from hibernation in lae March
or early April to mIgrate to sunmer rosts. Females form nmery colonies under the loose bark
of trees (dead or alive) andfor cavities, where each female gives birth to a single young in Jme or
early July. A maternity colony may include fiom one to Indiiduals. A single colony may
utilize a unber of roost bees during the summer, typically a primary most tree and several
alternates. Some males remain hi thie area near the winter hibenacula during the summer months,
but others disperse thrughout the range of the species and roost hdvidually or In small numbers
ine mamsa types of trees as females The species or sze of tree does not appear to fluence
whether Indiana bats utilize a tree for roosting provided the appropriate bar structur is present.
However, the use of a particular tree does appear to be Ifluencd by weather conditions, such as
Ieraeratm and precipitation.

During the summer, the }ndiana bat frequents the corridors of small tar with npanan woods
as well as mature upland forests. It forages for insects along stream coridors, within the canopy
of floodplain and upland forests, over clearings with ery axccessional vegetaton (old fields),
along the borders of croplands, along wooded feerows, over farm ponds and In pastures. To
avoid impacting this species, tree clearing activities should not occur during the period of
April 15 to September 15. If a proposed action occurs within a 5mile radius of a winter
hiberuacula, tree cearing should be prohibited from April 1 to November 15. Ifk is
necessary to clear trees during this time fame, mist net surveys may be necessary to determine if
Indiana bats am presen "Mist Netting uideines" can be obtained from our office. A search for
this species should be made prior to any cave-impacting activities.

Suitable summer habitat in Illinois 15 considered to have the following characteristics within a %
mile radius of a project sie:

1) forest cover of 15% or greater,
2) permanent water;
3) one or more of tie following tree species: shgbark and shellbark hickory that may be

dead or alive, and dead bitternut hickory, American elm, slippery elm, eastern
cottonwood, silver maple, white oak, red oak, post oak, and shingle oak with slabs or
plates of loose bark;

4) potential roost trees with 109 or more peeling or ose bark
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Guidelines for Protection of Indiana Bat Summer Habitat In Iowa

'he engred hi bat (ald* Sadalis) has been noted as occuning in Appanoose, Clake,
Davis, Decatur, Des Moines, Henzy, Iowa, Jasp, Jefferson, Keokuk, LMe, Louisa, L
Madison, Mhashk, Maio Monroe, Muscatie, Powesbiek, Ringgold, Union, Van Bure,
Wapello, Warre, Washington, and Wayne Counties in Iowa. It could potentially occur In all
counties south of Interstate 80, Including those portions ofDallas, Polk, Jasper, Poweshlek,
Iowa, Johnson, Muscatne and Scott counties south of Interstate 80.

Indiasn bats migroat seasonally betwe winter hibernacula and summer roosting habitats
Wmtr bibem u include caves and abando mines Females emerge fo hibemation in
late March or early April to migrate to sumnmer roosts. Females fonm musery colonies under the
loose bar oftrees (dead or alive) and/or cavities, where each femalo gives birh to a single
young i Jhme or earyJuly. A matenitcolonymay lud from an to 10indiiduals. A
sines colony may utilize a number of roost trecs during the summer, typically a primay roost
trec and sevral alternates Some males mini the areanart winterib acula duing the
summer months, but others disperse throughout the range of he species and rost individually or
in small es In the same types of rees as fImales. The species or size of tre does not
appear to influence whether Tnau bats utilize a tee for roosting provided the appropriate bark
siructue Is present However, the use ofta partiltree does appear to be inflenced by
weather conditions, such as temperature and precipitation.

During the summer, the Indiana bat fIequentsthe corridors of small sfreans with riparian woods
as well as mature upland forests. It forages 1o insects along skream corridos within te canopy
of floodplain and upland fes, over clearings with early successional vegetation (old fields),
along the borders ofcroplands, along wooded fmcerows, over farm ponds and in pastures. To
avoid Impacting this species, tree clearing activities should not occur during the period of
April 15 to September 15

Suitable summer habitat In Iowa Is considered to have the following characteristics within
a % mile radhus of a project site:

1) forestcoverofl5%org erate
2) permanent w
3) one ormore of thfollowing tree specics: shagbak and hds bak hickoythat maybe

dead or alve, and dead bitternut hickry. American elm, slippery elm, eastern
cottonwood, silver maple, white oat, red oak, post oak, and shingle oak with labs or
plates of loose bai;

4) potential roost trees with 10% or more peeling or loose bak

If the prject site contains any babitat that fits the above description, it maybe necessary to
canduct a surveyto dtmine whtherthabt ispresenL IfIndia bats are knownto bpresent,
they mut not be hamed, hassed or distubed when prcsent Large-sale habitat alterations
within known or potential Indiana bat habitat should not be permItted without a bat
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survey andfor consultation with this ofice. "Mist Netting Guidelin" can be obtained from
our office.

Minor tree clearing (Le. timber stand Improvement or clearing of small stands) should
conserve trees hich are dead or have loose bark and should be limit to non-maternity
perlods between the dates of September 16 and April 14.

If you have anycomments or questions, please contact the Rock Island Field Office at (309) 793-
5800.
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September 22, 2003

P&. FRddMUkru
We Prrddawm Swrgy Devwy

Trarsmksalo MAd S~.staflorrs

Oakbfd Termace, I 50181

SUBJECT: WFORmATON REGAMOING THE NORTH NELSON LINE PERTAININ TO
QUAD CTES NUCLEAR POWER STATION IJCENSE RENEWAL

Ve#S Nt. Marue

The pwposa of ti letter Is to proVde Wonnalaim regarfrg a traror~ss~m *wn owned.
qmed nd mahialned by IDlm Rneb De*ivyW*h came to te ttenon d h
U.& Nudeea Reguatry CornmIsson (NRC) stall durin an enmoIMerta w reeated to al
appkatlon by Exaln Generation Conapry, LLC (Exln) for renewld of operatMINS
for Quad Ciats Ndw Powr Stztio, Unfts I and 2 (CC).

An EaimmumntuI Report OR was hcuded i I th E Ve s I rem eal appia% lbh ER
stated In section 4.13, eromagwo Fleld - Acid Effects6 VW EGO cab dW Inucd
xrenls using toe A CLANE mper code produced by t Elecbtc Powef R4aearh

ksluteS en i rt- of the cabuaoof ham bweaer d tiroogh gelmd Masmenft by
svers umm The bvA pmwner hiclided me Natid sectib Safty CodeEs, MM
ru t thl sag be detemied at I= degrees Fahiewhoc'tor emPrattre
and Di mmdw eil wder lie laos as a tracor 1?I uds.

lbNSO1 spele a maxhunn field srcdno cS ffllharrq Howvr. EXeln's ER stae
fiat lnact dt km reviewd (thi North Nebon Ure - 0404) had a Imng su hkukced
azrm d U0 mfwri The NRC stf has detbm*W out th enna Impact of
cs newal Is SMALL for lnes whch cmpYwb NESC spclaGonsr l NRC iWs has

After demnWd ta for t Nort liaswn U%. t ekrnmmrtal Ipadt of to proposed
ese rereal Is MODERATE, based the anmne tiiby thOf kIm mebedm the NESC

Code sp _adf This detemiratlon WI be kluded hI draft environmerntaa
tatement SCbduled torpmlbcatim In Nmbr2003

It fiere ae ary quesfto re#gari g Ots coampdance, pkease contac me at (301) 4I-1444.

LWheeler SeirPujc aae

LUerse Renewu and EnVRronm Impacts Program
OMslon of Regubblory Imp nvemot Program
Offce df Nuclear Reacto Regulation

Docket Nas 50-264 sad 50.265

c: Sea neo page
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STATE
HISTORICAL
TSOCIETYof
I(OWA
OMson o the Ioa Departmento( Cituail Atairs

October 30,2003 In reply refer to:
R&CN: 020482156

Pao-Tsin Kuo, Program Director
License Renewal & Environmental Impacts
Division of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation
US. Nuclear Regulatory Commision
Washington, D.C. 205550001

RE: NRC - SCOTT COUNTY - RS-02-079 - QUAD CiMES NUCLEAR POWER STATION
UNITS I & 2 LICENSE RENEWAL- POWER STATION LICENSE RENEWAL REVIEW-
ADDITIONAL CORRESPONDENCE FROM NRC

Dear M. Pao-Tsin KDo,

We have received and reviewed the submitted additional correspondence concerning the above
referenced project. We understand that there is no new construction proposed as part of the license
renewal. This renewal is limited to maintenance of existing transmission lines in Iowa. These activities
will be limited to the currently existing RO.W. We also understand that portions of the currently
existing RO.W. have been previously surveyed and one previously identified archaeological site,
13ST157, is located within theLO.W. This site was previouslyevahlated as not eligible forlisting on
the National Register of Historic Places and our office concurred with that determination. Based on all
of this information, we still could concur with a determination ofNo Historic Properties Affected for
this proposed project once that determination has been provided to our office by your federal agency for
this proposed federal undertking.

We have made these comments and recommendations according to our responsibility defined by
Federal law pertaining to the Section 106 process. The responsible federal agency does not have to
follow our comments and recommendations to comply with the Section 106 process. It remains the
responsible federal agency's decision on whether or not to provide additional infonnation to our office
or whether or not to proceed with the project without the concurrence of this office. It also remains the
responsible federal agency's decision on how you -aill proceed fron this point for this project.

Should you have anyquestions please contact me at the number below.

SK / ,'.I
DouglW.LJo es agist
Historic Preservation Bureau
(515) 2814358

cc: Rosetta 0. Virgilio, Federal Preservation Officer, U.S. Nuclear Regulatory Commission

6MJOEASTLoaTS1rMT. tVs M0JES.IA S31I4W90 P~ SI)2114 1i1
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N--C4 LEA UNITED STATES
NUCLEAR REGULATORY COMMISSION

a %^WASHINGTOK4. DC. 20555-0001

U7 December 4, 2003

Mr. Richard C. Nelson
Supervisor
U.S. Fish and WildIofe Service
4469 481h Avenue Court
Rock Island Illinois 61201

Subjecl REQUEST FOR CONCURRENCE - BIOLOGICAL ASSESSMENT FOR QUAD
ClTIES NUCLEAR POWER STATION, UNITS 1 AND 2 UCENSE RENEWAL

Dear Mr. Nelson:

The Nuclear Regulatoty Commission (NRC) staff has prepared the enclosed BIological
Assessment (BA) to evaluate whether the proposed renewal of the operating licenses of the
Quad Cities Nuclear Power Station, Units 1 and 2 (Quad Cities), for an additional 20-year
period would have adverse effects on listed species, and request concurrence by your offic

Quad Cities Is located on the east bank of Pool 14 of the Mississippi River between Lock and
Dams 13 and 14, and 815.1-km (506.5 ml) upstream from its confluence with the Ohio River.
This BA evaluates the potential impacts of the proposed license renewal on Federally listed
threatened or encangered species. Seven spedes, afforded protection underths Endangered
Species Act of 1973. could potentially Inhabit the Quad Cities site or transmission lne rights-of-
way (ROWs). For fiv of the specis, the renewal of the licenses for an additional 20 years will
have 'no effect For the bald eagle (Haleaftu leucocephalus and the Higgins! eye
pearlymussel (Lampsls hghiso, known to occur near or occasionally use the site or ROWs.
license renewal may affect, but Is not likely to adversely affect these two speaies.

In reaching our conclusion, we relied on Information provided by Exean Generation Company.
LLC (the ilcensee), on research performed by the NRC staff, and on current listings of species
provided by the Rock Island Field Office of the U.S. Fish and Wildlife Service.

If you have any questions regarding this BA or our request for concurrence, please contact,
Mr. Duke Wheeler, NRC Senior Environmental Project Manager, at (301) 415-1444.

Sincerely.

Pao-Tsin Kuo, P Director
Llense Renewal and Environmental Impacts
Dvslon of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation

Docket Nos.: 50-254 and 50-285

Enclosure: As stated

cc wtencd See next page
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Blological Assessment

Quad Cities Nuclear Power Station, Units 1 and 2
License Renewal Review

Rock Island County, Illinois

December 2003

Docket Nos. 50-254 and 60-265

U.S. Nuclear Regulatory Commisslon
Rockville, Maryland

DAwon of Regulatory Improvement Programs
Office of Nudear Reactor Regulation
U.S. Nuclear Regtuatory Co4misslon
Washington. D.C. 20555-0001

Enclosure
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Biological Assessment of the Effects of License Renewal for the
Quad Cities Nuclear Power Station, Units I and 2 on

Threatened or Endangered Species

Iecutiv Surnrnar

This Biological Assessment (BA) evaluates the potential Impacts of the proposed icense
renewal for the Quad Cities Nudsar Power Statin, Units 1 and 2 (Quad Cities) on Federally
listed threatened or endangered species. There will be no major construction, refurbishment, or
replacement activities associated with this action. A total of seven species, afforded protection
under the Endangered Species Act of 1973, could potentially Inhabit the Quad Cities site or
transmsslon ine rights-of-way (ROWs). The U.S. Nuclear Regulatory Commission (NRC) stalf
has conducted a BA of these swen species and has determined that five of the species, the
western praIrie minged orchid (flatannther pradclara), the eastern prairie fringed orchid
(Ptatanthara leucophasaa) the prairie bush-clover (Lespedeza leptostachya), the Indiana bat
( tfts sodat, and the Iowa Pleistocene snail (Discus macc=Wck are not known from the
site or transmission ROWs. For these fie species the NRC staff has concluded that the
renewal of the Quad Cities license for an additional 20 years wil have ane effeci For the bald
eagle (Hafeet ucocepha and the Higgins' eye pearlymussel (Lampsis higgkhs4.
known to occur near or occasionally use the site or ROWs, the staff has determined that
license renewal for Quad Cities may affect, but Is not likely to adversely affect these two
spedes.

Introduction

lbs NRC licenses the operation of domestic nuclear power plants In accordance with the
Atomic Energy Act of 1954, as amended, and NRC Implementing regulations. Exelon
Generation Company, LLC (Exelon) operates Quad Cities pursuant to NRC Operating License
Numbers DRP-29 and DRP-30, both of which oxpire on December 14, 2012.

Exelon has prepared an environmental report In conjunction with Its application for renewal of
the Quad Cities operating licenses. as provided for by the following NRC regulations:

* Title 10, Energy, Coda of Federal Regulations (CFR), Part 54, Requirements for Renewal of
Operating Licenses for Nuclear Power Plants, Section 5423, Contents of Application -
Environmental Information (10 CFR 54.23)

* Title 10, Energy, CFR. Part 51, Environmental Protection Regulations for Domestic
Licensing and Related Regulatoty Functions, Section 51.53, Postonstruction
Environmental Reports, Subsection 51.53(c), Operating License Renewal Stage
(10 CFR 51M53(c)I

The renewed operating licenses wouW allow up to 20 additional years of plant operation beyond
the current licensed operating period of 40 years.
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No major refurbishment or replacement of important systems, structures, or components are
expected during the Quad Cities license renewal period. In addition, no constuction activities
are expected to be associated with icense renewal.

The purpose of this BA is to provide the NRC staff's assessment to the U.S. Fish and Wildlife
Service (FWS) concerning the potential impacts of continued operation of Quad Cities on
threatened or endangered species and designated critical habitat pursuant to Section 7(aX2) of
the Endangered Species Act This consultation Is between the NRC staff and the FWS.

This EA examines the effects of the Quad Cities operation on Federally Isted species that
occur In the counties where the Quad Cities site and associated transmission lines are located.
The seven Federally isted speies that could occur within the Quad Cities site or along its
associated transmission lines are listed in Table 1. No designated critical habitat exists for ary
of the listed species on or In the vIcinity of the Quad Cities ite or transmission ROWs. No
species known from the site or ROWs are proposed for Isting or are candidate species.

Table 1. Species Listed as Endangered or Threatened or Candidates for lusting by the FWS
that Occur or Potentially Occur within Rock Island, Whiteside and Lee Counties,
tillnols, and Clinton and Scott Counties, Iowa

Federal
Scientific Name Common Name Status' County Habitat2

Plants

Flatanthera praechm Western prairie T Al mesic to wet
fringed orchid talIgrass prairies

and meadows;
old fRelds;

roadside dtches

Pfatnihem bawphaea eastern prairie fringed T All wet grassland
orchid habitats

Laspedea leptstachya prairie bush-clover T AN dry to mesl
prairies

Birds

Hafaseetus laucocephals bald eagle T Rock Island, Wintering,
Whiteside. breeding (linton

Scott, County)
Clinton

Open water,
riparian,

bottomlands
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Table 2 (continued)

Federal
Sclentiflc Name Common Name Stbe County Habitats

Mollusks

Discus macc&cd lowa Pleistocene E Clinton algiflo talus
Wnal dopes

Laerplls hflnsf H1ggisW eyp E RockI Wand, sandigrovel
pearniussel Scot, substrates; swilt

Clinton Ilowing curents

Mammals

Wtis sodft WIndiana bat E South of caves, mines
Intersall smnai stream
80 hI Iowa corridors with

and Al we lkeveloped
Counties hI riparian woods;

Illinois upland and
boltornland

forest

1. T . Threatenet EK*Endangered
2. No designated cdllcal habitat occurs In t countles of concern
Source: FWS 2003a and FWS 2003c

This BA summarizes pertinent project information and exdstlng data, and discusses the potential
consequences of the proposed 20-year license renewal on the seven specIes listed hI Table I
with emphasis on the HlgglnW aye pearlymussul and the bald eagle.

Protect Descrhjtlon

The proposed action Is the renewal of the operating Ikcnses for Quad Clffes. The Quad Cites
site Is located on the banks of the Mississippi River at dver-km 815.1 (rIver-mi 5085) and about
32 km (20 rn) northeast of the Quad Cities Metropolitan Area of Davenport and Bettondort.
lowa; and Rock Island, Molne, and East Moline, Illinois (Figures 1 and 2). The current
operating licenses for both Units 1 and 2 expire on December 14. 2012Z By letter dated
January 3, 2003. Exelon submitted an application to the NRC (Exelon 2003a) to renew these
operating icenses for an additional 20 years of operation 0.e., until December 14. 2032).
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LEGENDn

ad Cies N ear P St R esin

in a letter dated March 12, 2003. the NRC staff requested comments from the i-WS on the
operating license renewa appication tor Quad Cites. Specitcally. the NRC requested a l1st od
species and information on protected, proposed, and candidate species, and any critical
habitat, that may be in the vicinity of the Quad Cfties plant and its associated transmission inres
(NRC 2003a). in response, on JUne 6.2003. the iFWS provided Information regarding
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Federally isted spades that have been observed or that may occur hi the vicinity of the Quad
Cities site and Its associated transmission ines (FWS 2003a). On August 12, 2003, the NRC
staff requested additional hiformatlon from the FWS for an expanded scope of the transmission
ines under review for license renewal (NRC 2003b). The FWS responded on September 15.
2003, wIth this requested hIformation (FWS 2003c). This Information has been reviewed by the
NRC staff and Is Induded I this BA.

Exelon also has corresponded with the FWS regarding potential impacts of iioense renewal on
threatened or endangered species (Jury 2002). The FWS Indicated that It had no oblection to
the license renewal action Mllar 2002). Quad Cities is not located near the designated critical
habitat of any of the threatened or endangered spedes discussed hI tis assessment

Exelon has no plans to conduct major refurbishment or construction activities at Quad Cities as
part of continued operations during th Ilbense renewal period; therefore, the proposed project
Is not a major construclion activity (Exelon 2003b).

Descriotion of Prolect Area

t. General Plant and Ecological Resources Information

Quad Cities Is owned and operated by Exelon (2003b). It Is located I the Upper Mississippi
Basin on the Illinois side of the Mississippi River approximately 60-Idlometers (50 nl south of
the northern boundary of fe State of Illnois and 615.1 river-km (06.5 river-ml) upstream from
Its confluence with the Ohio River. It I6 located on the east bank of Pool 14 of the MIssissippi
River between Lock and Dams 13 and 14 (Figures 1 and 2).

The Quad Cities site Is located on moderately high bluffs between 6 m (20 tt) and 12-m (40 if)
above the surface of the river. The ite Is flat with a grade level of approximately 2.7-m (9 f)
above maximum foiod stage. The Quad Cities site features two bolling water reactor units,
intake and discharge canals, auidliary buildings, switchyards, and a spent fuel pool. The sHe
occupies approximately 331 ha (817 *s) of both developed and undeveloped areas. The ste
also contains a 4.8-km (3-ml) retired spray canai that Is now used to raise fish (Exelon 2003b).
The developed areas mostly occupy the western half of the site. Undeveloped areas are
located generally on the eastern half of the site and support habitats that include open fields
and planted pines. Approximately 22 ha (55 a*) are leased for farmIng (Le., hay). The
surrounding area Is rural farmland and woods with an Industrial park located 1.6-km (1 ml) north
of the site, and the Cordova Energy Center, a gas-fired power plant, located approximately
1.6-km (1 ml) to the southeast. Prior to plant operations, the primery use of the site was
agricuitural and residential (AEC 1972).

The Quad Cities site Is located hI an area of sandy soll with Utile bushy or wooded habitat The
agrIcultural lands In the vicinity are used for grain and cattle forage crops (AEC 1972). Some of
the species (i.e., especially terrestrial mammals) that Inhabit areas adjacent to the Quad Cities
ste probably also use the limited natural areas within the site boundaries. Other Important local
habitats are nearby river Islands and areas adjacent to the river In Scott and Clinton counties hI
Iowa. These areas, which ae generally encompassed by the Upper Mississippi Rier National
Wildle and Fish Refuge (NWFR) and the Princeton Widlife Management Area (PWMA).
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provide upland and bottomland habitats, Including hardwood forests, grasslands, agrcultural
fleWs, Islands, wetlands, sloughs, lakes, and shoreline (FWS 2003c). Birds (e.g., migratoWy
passerines, raptor, waterfowl and shorebirds) use tM area extnsively. The wetlands,
forests, and prairies are used by more than 50 spedes of mammals that Include deer, raccoon,
muskrat, red and gray fox, coyote, weasel, mink, badger, skunk, river otter, and many other
small mrnammals (FWS 2000c; AEC 1972).

The PWMA, a 482-ha (1 190-ac) habitat management uni within the Upper Mississippi River
NWFR, was constructed to provide optimum habitat conditions for fish and wkdf e species.
The water levels within these units are managed to provide emergent vegetation and mudfsand
flats to maintain diverse habitat types for many wettand-dependent species (FWS 2000c).
Floodpaian forest habitats dominate this management area and nclude such plant species as
silver maples, green ash, and cottonwoods. Large numbers of bald eagles live this area during
the winter months as well as waterfowl and migratory passerines (iowa Bird and Brding 2002).

The principal aquatic resources In the vicinity of the Quad Cities site are associated with the
MississippI River. The transmissin lines associated with Quad Cttles cross a number of
streams, ranging In size from small Intermittent streams to the Rodc Rver. The major changes
and modifications within the Upper Mississippi River that have had the greatest effect on
aquatic resources Include: (1) loss of floodplain connectivity due to extensive levee
construction, (2) Impouanment of the river from construction of locks and dams, (3) river
channelzatton related to navigation, (4) water quality degradation In tributary streams, and
(5) Invasion of exotic spedes through man-made navigation projects (Upper Mississippi River
Conservation Committee 1993). The main channel of the Upper Mississippi River Is periodically
dredged In some reaches to maintain the 3-m (9-1) navigation channel (Fremling and
Drazkowskd 2000). The Impacts of contaminants from agricultural, industrial, rnunIcipal, and
residential sources on river blota are largely unknown (Frsming and Drazkowskd 2000).

Ninety-two fish species have been collected In Pool 14 of the Mississippi River (Bowzer and
Uppincott 2000). The most abundant specis Include the gizzard shad, common carp, emerald
shiner, river shiner, bluegil, and freshwater drum. The most common game species include
channel catfish, white bass, pumpkinseed, largemouth bass, white crappie, black crapple.
walleys, and sauger (Bowzer and LUppincott 2000). Commercial fisheries also exist for species.
such as the bigmouth buffalo, common carp, catfish and bullheads, and freshwater drum
(FWS 1991). Walleye and hybrid striped bass have Increased In Pool 14 due to stocking of
these fish by Exelon (Bovzer and Uppincott 2000, LaJeone and Mornango 2000).

The Upper Mississippi River contains a rich assortment of freshwater mussels. Historically, as
many as 50 spades have been documented from the Upper Mississippi River, but only about
30 spades have been reported In recent surveys (U.S. Geological Survey (USGS) 1999).
Mussels ar often found in dense aggregations called mussel beds. White these beds may be
miles apart, an individual bed can be up to several miles long (USGS 1999). Populations of
fingemall dams have deined In certain reaches of the Upper Mississippi River during recent
decados. These dedInes have occurred chiefly during low-flow periods associated with
droughts (Fremling and Drazkowsld 2000). An Introduced species, the zebra mussel, became
established In the Upper Mississippi River by 199P The Increase In the numbers of this
spedes has caused a decline among many native mussels because zebra mussels can
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out-compete native species for oxygen and food and are so prolific that native mussel beds are
smothered (FWS 2001). The zebra mussel has also increasingly displaced other
macroinvertebrates, such as hydropsychid caddis files, that live on submerged hard surfaces
(Fremling and Drazkowsld 2000).

2. Heat Dissipation System

Quad Cities has two General Electric boiling water reactors, with a design rating for net
electrical power output of 930 megawatts electric per unit. Plant cooling and auxiiary water
systems are provided by a once-through condenser cooling system that wlthdraws and returns
water from and into the Mississippi River. The plant withdraws water from a canal Intake
structure located along the east side of the river. Quad Cities utilizes a tWo-pipe difuser
system to return the cooling water to the river. The two pipes are 4.9 m (16 ft) In diameter and
lie on the bottom of the river arss the main river flow. The combined cooling and service
water, with an increase of as much as 15.6SC (28F) above Intake temperature. Is discharged
into the deepest paet of the river through regularly spaced jet nozzles In the diffuser pipes. The
total flow of ississippi River water through Quad Cities for condenser circulating water and
service water Is approxImately 61,000 U2s (970,000 gpm or 2,160 cis). The temperature
increase at the edge of the discharge mbdng zone Is required to be less than 2.86C (5iF) above
ambient temperature (Illinois Environmental Protection Agency 2000). At Camanche, Iowa,
approximately 10 Ian (6 rml) upstream of the Quad Cities site, the Mluississippi River has an
annual mean flow of 1,380,000 Us (48,750 cis) (USGS 2000). The Wapsipinicon River flows
into the Mississippi River from the west inmediately upstream of the Quad Cities site,
contributing an additional 48.000 Us (1700 d6) (USGS 2000), bringing the average river flow at
the Quad Cities site to 1,430,000 LU (50500 cs).

3. Transmission System

Quad Cities Is connected to the transmission system via ftive transmission lines, totaling
approodmately 185 km ( 15 ml) and with ROWs coverng approximately 880 ha (2200 ac).
These lines traverse mainly agricultural lnd along with some natural terrestrial habitats
(Exelon 2003b; AEC 1972). Approximately 90 to 95 percent of the transmission corridor can be
classified as agricultural. The transmission ines are the Davenport line (Line 0401), the
8arstow line (Line 0402). the south Neson line (Line 0403). the north Nelson line (Line 0404).
end the Rock Creek Ine (Line 0405) (Table 2).
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Table 2. Cuad Cities Transmission Line Corridors

Corridor
Substation Number of Approximate (RIghl-of-Way) Esimated

(line) Unes kV Corridor Length Width Corridor Area

km (mD m (f0 ha ao

Davenport 1 345 20.6 12.8 55 180 110 280
(0401)

Barstow 1 345 28.1' 175 158. 520. 1E0 400'
(402) 44'> 145P

Nelson 1 345 67.4 41.9 158. 520, 330' 830
(South lne 44 145'
0403)

Nelson 1 345 .63.9 39.7 44 145 250 700
(North Ie
0404)

Rock Creek 1 345 8.0 5.0 52 170 40 100
(0405)

Total 5 185.0' 115.0 880 2200'

a. The Inrtal 3.2-km (2 n) of corridor Is shared by Barstow and Nelson South Oines. The initial
3.2-km (2 ml) Is counted once In the total.

b. The Intial 392-km (2 mA) of the conidorIs 158 m (520 f) wide.
c. The area includes the area of the shared contdor. The area of the shared corridor is only

ncluded once In the total.
Source: Exelon 2003b.

Except for the Upper Mississippi River NWFR and the PWMA. the Quad Cities transmission
Oines traverse land cultivated for row crops and pasture typical of eastern Iowa and
northwestern Ilinois

The Davenport and the Rock Creek transmission corridors are maintained by rnowing
(Exelon 2003c). trimming, tree removal, and use of approved herbicides (Exelon 2003c;
Exelon 2003d). Unless otherwise noted, vegetation management follows a three-year cycle
within the Davenport corridor (Exelon 2003c) and a sbx-year cycle within the Rock Creek
corridor (Exelon 2003d). Herbicide application is performed according to label specications by
certified applicators. Pro-act"ty surveys are not routinely performed for the Davenport and the
Rock Creek transmission lines (Exelon 2003c; Exelon 2003d). Line maintenance staff receives
training in identifying Federally and State listed species and their habitats that may occur in the
vicinity of the Rock Creek One and In procedures to follow If one of these species Is
encountered during maintenance activities (Exelon 2003d). Unn maintenance staff working
within the Davenport corridor does not receive similar training (Exelon 2003c).
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Descriotion of Federally Protected Soecles Potentially Occurring In the Prolect Area

1. Indiana Bat (Myots soda/ls)

The Indiana bat was orlginalty Usted hI 1967 as Federally endangered. its decline Is largely
attributed to cave destruction and disturbance (FW15 991b). The Indiana bat Is very smatl,
with a wingspan of 23 to 28 cm to tIt hI.) and weighlng approxtmately 9 g (0.3 ounces)
(FWS 2003c). In winter, the Indiana bat uses limestone caves or abandoned mines for
hibernation, although some hibemate under bridges, in old buildings, or under loose bark and hI
hollows of trees (FWS 2003c; FWS 1991b). This specis forages for Insects along stream
corridors, within the canopy of floodplaln and upland forests, over clearings with early
successional vegetation (old fields), along the borders of croptands, along wooded fencerows,
and over farm ponds and hI pastures. It has been shown that the foraging range for the bats
varies by season, age, and sex and ranges up to 33 ha (81 ac) (FWS 2003e). Roosting and
rearing of young usuatly occurs In caves, although it may occur In the loose bark of trees
(FWS 199tb). Exelon has not noted any Indiana bats In the vicnity of the Quad Cites site or
Its associated transmisslon lines. Undeveloped portions of the Quad Cities site have not been
surveyed for the Indiana bat") The FWS notes that the bat may occur In all counties In Iowa
south of Interstate BO (FWS 2003c). Interstate 80 is a major east-west highway In Illinois and
Iowa approximately S mIles south of the Quad Cities site. The Iowa Department of Natural
Resources did not note any occurrences of threatened or endangered species hI the vicinity of
the transmissIon Ines associated wIth Quad Cities (Brandrup 2002). The NRC staff has
concluded that the Indiana bat Is unlikely to utilize the site or the transmission ROWs on a
regular basis, and that license renewal for an additional 20 years will have "no effect' on the
fisted specels.

2. Iowa Pleistocene Snail (Discus maccdntcdd

The Federally endangered Iowa Pleistocene snail was originally listed hi July 1t78
(43 FR 28932 (FWS 1978]). This san land snail Inhabits algfif (I.e., cold producing) talus
slopes, within the leaf Utter of cool and moist hillsides (FWS 2003c). It breeds from lte lMarch
to August by laying two-to-ix eggs hI this leaf litter, with the eggs hatching approximately
28 days later. The snal feeds on fallen baves of bbich and maple trees or dogwood shrubs.
Climate change is attributed as the primary cause of long-term decline of this snail although the
most immediate freats are from habitat degradation and destruction, human disturbance, and
livestock grazing, as well as misapplication of pesticides (FWS 1997; FWS 2002b). The snall
has been found hi approximately 30 sdtes hI Iowa and Illinois (FWS 2003c) with none noted by
Exelon at Cluad Cities (Exelon 2003a). Suitable habitat Is unlikely to occur at the sale or hI the
Irmediate vicinity of Quad Cities transmission lines and their corridors, with the majority of
traversed land characteried as flat and agricultural (Exelon 2003a). The NRC has determined
that license renewal for an additional 20 years will have "no effect on the Usted spedes.

3. Western Prairie Fringed Orchid (Platanthera praecdara)

The Federally threatened western prairie fringed orchid was listed as threatened hI 1989, along
with the eastern prairie fringed orchid (54 FR 39857 [FWS I989D. It occurs In meslc to wet

(1) Personal communication with Ed Cunningham during Quad Cities site audit, March 12,2003.
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tallgrasa prairies and meadows, but is also found In old fields or roadside ditches (FWS 1 995;
FWS 2003c). The western prairie fringed orchid Is restricted to areas west of the MissIssippI
River and Is known to occur In about 75 sites In 8 states (FWS 2003a). The prairle fringed
orchids are mostly threatened by conversion of its habitats to cropland and other habitat loss
activities. Other threats Include Invasive species competitin, wetland destruction, Intensive
hay mowing, fire suppression, and overgrazing (FWS 2003c; Heraert 2002). Based on the
known distribution of the specles, It is unlikely to be found at the Quad Cities site or along the
transmission ROWs. The NRC has determined that licensa renewal for an additional 20 years
will have wno offect on the iisted species.

4. Eastern Prairie Fringed Orchid (Platanihera leucopheea)

The eastern prairie fringed orchkd, lIsted as threatened in 1989 (54 FR 39857 [FWS 1989D, also
occuples meskc to wet tallgrass prairie or grassland habitats (Herkert 2002 FWS 2003c).
However, It can also occupy bogs, tens, and sedge meadows (FWS 2003c). This species
formerly occurred throughout ilindos yet has been noarly eliminated from all but northeastern
Illinois. There are 30 known Illinos populations; no known populations occur in Whiteside
County, altough it could occur In Rock Island or Lee counties (records for these counties are
no longer extant [Herkert 2002D. No occurrences of either species (eastern or western prairie
fringed orchid) have been documented for the Ouad Cities site or In areas along Its associated
transmission lines (Exelon 2003a). The NRC has determined that license renewal for an
additional 20 years will have "no elfecr on the listed species.

5. Prairie Bush-clover (Lespedeza leptostachya)

The Federally-listed threatened prairie bush clover (52 FR 781 JFWS 19871) occurs on dry
gravel and sand prairies (Herkert 2002). It Is found only In the taligrass prairie region of four
Midwestern states and is currently foind at fewer than 40 sites In 23 counties of Iowa, Illinois,
Minnesota, and Wisconsin (FWS 2003c), although It could occur throughout Illinois (FWS
2003c) Fourteen known populations occur In Illinois at present with five of these populations
protected on pubic land; none of these known populations occur in Rock Island or Whiteside
counties, aithough a recent record of a population Is known for Lee County (Herkert 2002) The
decline of the prairie bush clover Is primarily due to the historicoss of tallgrass prairie habitat
from conversion to agricultural land, and this species tends to only occur presently In areas that
escaped plowing due to being too rocky or steep (FWS 2003c). The lack of suitable habitat
leads the NRC staff to conclude that this species Is not likely to be present at the site or along
the transmission ROWs The NRC has determined that license renewal for an additional
20 years wil have no armeecS on the listed species.

8. HiggIns' Eye Pearlymussel (Lampsls hkgkq

The Federally-listed endangered Higgins' eye peadyrnussel Is only found In the Mississippi
Rlver, St. Croix River In Wlsconsin, the Wisconsin River, and the Rock River In flinois. The
Higgins' eys pearlymussel spawns In late summer, but larvae are retained In the marsuplia unti
they are released during the following spring or summer (FWS 2003c). Fish hosts for Me
glochidia 0arvae) Inciude freshwater drum, largemouth bass, black crappie, sauger. and
walleys (FWS 2003). The Higgins' eye pearlymussel most frequently occurs in mediurn to large
rivers with current velocities of about 0.15 to 0.4 rn/sec (0.49 to 1.51 Ftasec) and In depths of
1.0 to 5.0 m (3.3 to 19.7 ft) with firm, coarse sand or mud-gravel substrates
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(FWS 2000a, 2001). This species Is common to abundant within Pool 14 of the Mississippi
River (Bowzer and Upplncolt 2000).

No critical habitat has been designated for the Higgins eye pearlymussel. However, ten
Essential Habitat Areas for the Higgins' eye pearlymrussel occur witn the Upper Mississippi
River watershed. Essential Habitat Areas are locations known So contain reproducing
populations of the Higgins eye pearlymussel In association with a healthy and diverse unionid
community (e.g., mussel beds) (FWS 1998). An Essential Habitat Area begins apprmodmatety
1.6 km (1.0 mi) downstream of Quad Cities, Units I and 2 at riverk4m 813.3 (rIver-mi 505.5) and
continues downstream to river-km 809.3 (river-ml 503.0) at Cordova. Illinois (FWS 2003b).

The only other Essential Habitat Area located downstream of the Quad Cities ite (river4un
815.1 or river-mi 506.5) occurs in Pool 15 in the Sylvan Slough at River Miles 485.5 through
486.0. The other Essential Habitat Areas are In upstream Pools 9 and tO of the Mississippi
River, the St. CrtK River, and the Wisconsin River (FWS 2003b). Nearly all of the remaining
habitat for the Higgins' eye pearlyrnussel within the Mississippi River occurs within the
navigation channel.

Suitable host species for the glochidia (mussel larve) of the Higgins' eye pearlymussel include
sauger. freshwater drum. largemouth bass. smallmouth bass. walleye, yellow perch (Perna
Rlavescens), and black crappie; while marginal host species include bluegill, northern pike
(Esox hidcus), and green sunfish (FWS 2003b). Most of these fish species are common to
abundant and widespread; thus, It is doubtful that te presence of fish hosts is a limiting fador
affecting the Higgins' eye pearlymussel (Rasmussen 1979).

7. Bald Eagle (haaeetus iuwcocephatus)

The bald eagle was originally kled as endangered by the FWS In 1978, but population
increases prompted downlistingto threatened status In 1995. Recovery goals for the species
have generally been met or exceeded within the species' range. In addition, population trends
Indicate that the bald eagle has recovered and is neither In danger of extinction nor likely to
become in danger of extinction within the foreseeable future throughout an ora significant
portion of Its range. As a consequence, the bald eagle was proposed for delisting hI 1999
(64 FR 36453 [FWS 19991).

Bald eagles usually occur near large bodies of water, especially rivers. lakes and reservoirs that
provide a reliable food source and isolation from human disturbance. Large trees and snags
along shorelines wre used as perches snd nest sites. Bad eagles primarily feed en fish and
waterfowil. These habitats and site components ae available i the vicinity of the Quad Cities
site and along riparian areas traversed by the Davenport and Rock Creek transmission lines.

The bald eagle is a common visitor to the Upper MWsissippi River Valley, including the PWMA.
arJd the Savanna District of the Upper Mississippi River NWFR. The bald eagle uses the area
as a winter migration conrdor and for nesting habitat during the summer. From October to
March, hundreds of bald eagles congregate in the area to feed on fish, typically near ocks and
dams or in ice-ree backwater areas (FWS 2000b). These attractive winter feeding grounds
Include open water areas created by the warm water effluents from the Quad Cities plant
(FWS 2003a).
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The bald eagle also nests at the Savanna District of the Upper Mississippi River NWFR, usually
on Islands or al backwater shorelines (FWS 2000b). Bald eagles build their nests In large
tes near rivers or lakes and often use the same nest year after year. Within the Savanna
District tere are seven active (Is.. known) bald eagle nesting territories, and some of these
nests have successfully produced young (FWS 2000b). The nearest known bald eagle nest to
the Quad Cities site Is located at river mile 514.3 on Beaver Island and has been established for
over a decade with observed success in producing young. This nest l approdmatehy 11.3-km
(7 ml) or 8 river miles north of the Quad Cities site and 7.2-km (4.5 mil) or 5 river miles north of
the Rock Creek transmission line. No other known bald eagle nests occur in the vicinity of the
Quad Cities site or its associated transmission lines (Dee 2003). Bald eagles are easily
observed In the vicinity of the Quad Cities site (Britton 2003) and are known to regularly occur
there (Britton 2003). At this time, Exelon and the owners of the transmission lines (and their
line maintenance contractors) have not needed to implement the Northern States Baid Eagle
Recovery Plan and Management Guldelines (FWS 1983). This recovery plan provides
guidance on the management of bald eagle nesting areas (e.g., providing disturbance buffer
zones for nest trees, management of habitat and key components. etc.). The NRC staff
expects that the owner of the transmission lines, and the ina maintenance contractors, will
become familiar with this plan and wig implement the guidance within this plan I a need arises
in the future

Effects of the Proposed Action on Usted Specles Occurring In the Protect Area

This section presents the anticipated effects of th proposed action on listed species in the
vicinity of Quad Cities and its associated transmission lines. As previously discussed the
western finged orchid, the eastem fringed orchid, the pralrie bush-clover, the Indiana bat and
the Iowa Pleistocene snal are not known from tho site or transmisslon ROWs and therefore will
not be impacted by to contrnued operation of the facility during the proposed license renewal
period. Only the Higgins' eye pearlymussel and bald eagle potentially r in tho vicinity of the
site and therefore have the potential for adverse Impact during the license renewal period. No
designated critical habitat ests in the area and, therefore no impacts to such habitat are
anticipated.

1. Higgins' Eye Pearlymussel (LawpsJs higginsh)

Past actions that have adversely affected the freshwater mussels (Including the Higgins' eye
pearlymussel) within the Upper Mississippi River have included the pearl button and cultivated
pearl industries, siltation, chemicals, establishment and maintenance of th 3-m (9-ft) deep
navigation channel, commercial and recreational navigaton, and Introduced species particularly
the zebra mussel (Drelssena polymorpha) (USG 1999). The FWS (2000.) has determined that
the continuation of the current operation and maintenance activities of this 2.7-n (9-if)
navigation channel In the Mississippi River for another 50 years would jeopardize the continued
exdstencofd th Higgins' eyo pearlymussel. Two o tho Essential Habitat Areas for the Higgins'
eys pearlymrus both Inated i Wisconsin, are located within the navigation channel
(FWS 2000a). However, the major adverse effect would be associated with continuing
upstream transport of zebra mussels by barge trafftic. Currently, there are no effective ways to
control established populations of zebra mussels at the scale required to eliminate their threat
to the Higgins' eye pearlymussel (FWS 2003c). Reintroductions of the Higgins' eye
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pearlymussel inlo rivers fmom which It has been extirpated have been conducted since 2000, but
It is too early to determine the success of these reintroductions (FWS 2003c).

The presence of the Higgins eye peartymussel In the Essential Habitat Area downstream from
the Quad Cities site suggests tat the operation of Quad Cities has not adversely affected the
species. Relocations of unionids Including Higgins' eye pearlymussels) were required as a
condition dfa FWS Biological Opinion (Ecological Specialists, Inc. 2002). The mussels were
relocated from river mile 504 to approxdmately river mile 505, which Is closer to the Quad Cities
site. Walleye are annually released as part of the fish production operation at the Quad Cities
site (Bowzer and Upplncott 2000). As previously mentioned. it is one of several suitable host
fishes for the glochidia of the Hlggins' eye pearlymussel (FWS 2003c). Thus, release of
walleye may provide a small benefit to the mussels that occur downstream rom the Quad Cities
site. However, the Essential Habitat Area at Cordova. Illinois. and the two hI Wisconsin that
occur within the navigation channel have become severely Infested with zebra mussels
(FWS 2003c).

The Quad Cities cooling-ater intake and discharge are closely monitored under the National
Pollutant Discharge Elimination System (NPDES) program. NPDES permit limits wre reviewed
on e regular basis by state regulatory agencies to ensure the protection of equate blota. The
heated condenser water is completely mixed with river water and meets the 2.4C (SF)
crterion within 152-m (500 ft) downstream of the diffuser pipes (LiJeone and Monzlngo 2000).
Thus, thermal discharges related to the operation of Quad Cities effect a relatively small area of
the Milississippi River. The required thermal mbdng zone does not exceed 10.5-ha (26 ac). This
Is only about 0.25 percent of the area of Pool 14. Furthermore, it extends no more than 152 m
(500 fl) downstream of the point of discharge. The Cordova (Illinois) Essential Habitat Area for
the Higgins' eye pearyrnussel is over 1.6-km (1.0 ml) downstream of the Quad Citles site and
thermal mibdng zone. Therefore, this mussel bed is not affected by thermal discharges from
Quad Cities. Also, there are no plans to conduct refurbishment or constnuction at Quad Cities
(Exelon 2003b).

On the basis of the minimal anticipated inpacts of cooflng water Intake and discharge on the
Higgins' eye pearlymussel or its habitat, the NRC staff concludes that continued operation of
Quad Cities over the 20-year lEcense renewal period is not Ikely to adversely affect the Higgins'
eye pearlymussel.

2. Bald Eagle

Bald eagles visit the open water and riparian habitats an or near Quad Cities as well as the
Davenport and Rock Creek 0tras sion Km conidors during winter migration, and they nest In
this area hI the summer. Continued operation of Quad Cities could affect bald eagles I plant
operations resulted In changes to conditions hI the WMssissippi River that affected food
avallablity (i.o., the *vailability of fish or waterfowl), or If the Rock Creek or the Davenport
transmission lnes presented a hazard to tie eagles, or If transmission line vegetation
management acdities disturbed the eagles or degraded their habitats.

Discharges of heated water to the Mississippi River during plart operations resuit In warmer
water In the outfall area. During the winter, the resufling open water may attract eagles that
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would otherwise migrate further south. This additonal open water Increases food availabilty for
bald eagles during the winter and represents a benefit to eagles.

On the basis of their design, location, and surrounding habitats, the Rock Creok and Davenport
transmission Ones are unlikely to affect the bald eagle adversely. The Rock Creek transmission
Ins is an 8-km (-mi) long, 345-kW line. This line runns hrough the Industrial park just north of
Quad Cities and then crosses the river Into Iowa. Its corridor crosses the Mississippi River and
the Savanna District of the Upper Mississippi River NWFR approxinately 3-krn (2 m) north of
the site (Exelon 2003b). The Rock Creek transmission Ine crosses only open water and
ripartan habitats within the Upper Mississippi River NWFR. The NRC staff expects that the
owners of the transmission line, and the line maintenance contractors, will ensure all ROW
maintenance activities for this transmission One that occur In the refuge will be reviewed and
approved by the FWS through the Savanna Distlt Office of the Upper Mississippi River
NWFR. The remainder of this tne traverses lands cultivated for row crops and pasture typical of
eastern Iowa.

The Davenport transmission ina Is a 20.6-kan (12.8-mQ long, 345-WkV tin This line crosses the
Mississippi River and the Upper Mississippi River NWFR Immediately south of the Ouad Cities
site as it enters Iowa from Illinois. The portion of the Upper Mississippi River NWFR traversed
by the Davenport corridor Is wihin the PWMA. The Iowa Department of Natural Resources
manages this area under a cooperatie agreement with the Savanna District of the Upper
Mississippi River NWFR The porion of the Davenport corridor crossing this area is sllghtly
more than 1 .6-km (1 mQ In length. The NRC staff expects that the owners of the transmission
Ine, and the One maintenance contrctors, will ensure all ROW maintenance activities for this
transmission ine tdat occur in the refuge will be reviewed and approved by the FWS through
the Savanna District Office of the Upper Mississippi River NWVFR. The transmission line then
crosses predominantiy agricultural land with the exception of a short passage 0ass than 0.8-km
[0.5 mlD through dense timber and a shorter crossing through sparse timber.

In addition, marry habitats along these transmission lines are not likey to be used by bald
eagles beause of the level of disturbance and human activities normally associated with these
relatively developed and agricultural areas. These conditions substantially reduce or eliminate
the probability that bald eagles woudd accidentally strike the transmission tine and be killed or
injured. The protected open water and riparian areas associated with the Upper Mississippi
River NWFR and the PWMA are likely to be used by bald eagles yet represent a small
percentage of the transmission line corridors.

The Impacts of transmission lines on birds were analyzed In the Generic Environmental Impact
Statement (GEIS) on the effects of nuclear power plant license renewal (NRC 1996). In the
GEIS, the NRC concluded that mortality resulting from bird collisions with transmission lines
associated with license renewal and an additional 20 years of operation would be of small
significance. This conclusion was based on (1) the fact that existing literature does not indicate
that collision mortality is high enough to result In population-level effects, and (2) the lack of
known instances where nuclear power plant lines affect large numbers of Indvduals In local
areas. Neither Exelon nor the NRC staff b3 aware of arry new or significant Information that
would change the above evaluation of effects on the bald eagle. Exelon and Its contractors are
not aware of any bald eagle injuries or mortalities as a result of collisions with the ines.
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No management actions for bald eagle nesting and breeding areas (e.g., those actions
recommended by the Management Guidelines and Breeding Areas of the Northern States Bald
Eagle Recovery Plan) have been needed along the Ouad Cities transmission lines. However, It
Is expected that the owners of he transmission llne, and the line maintenance contractors.
would implement such actions upon Identification of a nest Vegetation management staff
would coordinate and work closely with the FWS, the Upper Mississippi NWFR's Savanna
District the IinoIs Department of Natural Resources, and the Iowa Department of Natural
Resources to identify needed management actions and would Inplement actions needed to
protect the bald eagle and its habitat. Additionally, it Is expected that the transmission line
owner, and Its vegetation management contractors, would report any incidences of bald eagle
Injury or mortality along these transmission ines. No Incidents have been reported because
nelther Exelon nor its contractors have observed any Injuries or mortablles to bald eagles In the
area of Quad Cities and Its transmission lines (MidAmerica 2003; Exelon 2003d; Cunningham
2003; Exelon 2003b).

The NRC staff expects that the transmission line owner, and Its contractors, will implement Est
Management Practices for protecting the bald eagle and Its habitats during vegetation
management activities. The transmission Oine owner, and its vegetation management
contractors, are expected to work with the FWS and state agencies to ensure that any
maintenance operations for the transmission lines minimize any potential for adverse Impacts
on the bald eagle. Based on this review, the staff concludes that the continued operation of
Quad Cities may affect, but Is unlikely to adversely affect, the bald eagle.

Conclusion

Exelon has no plans to conduct major refurbishment or construction activities at Quad Cities for
continued operations during the license renewal period. The proposed project Is not a major
construction activity. The proposed project Is not located near designated critical habitat of any
of the threatened and endangered species discussed In this assessment Based on information
concerning life history and the habitat present at the site and long ihe transmission ROWs, the
continued operation of Quad Cities during the proposed 20-year license renewal period will
have "no effect" on the western prairie frined orchid, the eastern pralrie fringed orchid, the
prairie bushv-clver, the Iowa Pleistocene nail, and the Indiana bat Additionally the NRC staff
has determined that continued operation during the proposed renewal period 'nay affect", but
is "not likely to adversely affect, the Higgins' eye pearlymussel or the bald eagle.
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NO-UC A UNITED STATES
;L NUCLEAR REGULATORY COMMISSION
aXU 1W USI1TON. D.C. 055540t

January 13, 2004

Mr. Maynard Crossland
Director
Illinois Historic Preservation Agency
Preservation Services Division
One Old State Capitol Plaza
Springfield, IL 62701

SUBJECT: QUAD CmES NUCLEAR POWER STATION LICENSE RENEWAL REVIEW
(IHPA LOG NO. 020116003WVA)

Dear Mr. Crossland:

The U.S. Nuclear Regulatory Commission (NRC) staff is reviewing an application to renew the
operating licenses for Quad Cities Nuclear Power Station, Units I and 2 (QCNPS). which is
located In Rock Island County, Illinois. Exelon Generation Company, LLC (Exelon) owns
76 percent of QCNPS and MIdAmerican Energy Company (MidAmerican) owns the remaining
25 percent. Exelon holds the NRC icense to operate the plant, acting for Itself and as agent for
MidAnerican. part of ls revew of the proposed actn, the NRC staff has prepared a ste-
specific Supplemental Environmental Impact Statement (SEIS) t its 'Generic Environmental
Impact Statement for License Renewal of Nuclear Plante (GEIS), NUREG-1437. The SEIS
Includes analyses of relevant environmental issues, Including potential Impacts to historic,
archeological and cultural properties fom refurbishment activities associated with license
renewal, and for the extended period of operation. In accordance with our letter to you of
July 1, 2003. a copy of the draft supplement is enclosed. Pursuant to 36 CFR 800.8, we are
requesting your comments on the draft supplement and on our preliminary conclusions
regarding historic properties.

As stated In our July 1. 2003, letter the NRC staff has determined that the area of potential
effect (APE) for a icense renewal action is the area at the power plant site and its Immediate
envons which may be impacted by post-license renewal land disturbing operation or projected
refurbishment activitles associated with the proposed action. The staff views the APE for the
OCNPS license renewal as inchdng the QCNPS site and the Immediate environs.

The NRC staff has conducted an environmental audit at the site, and has reviewed historic and
archaeological records. As noted in our July 1. 2003. letter we also contacted fifteen Native
American Tribes Identified as having potential Interest In the proposed undertaking. To date, no
comments have been received.

In the context of the National Environmental Policy Act of 1969 under which tie draft
environmental Impact statement was prepared, the NRC staff's preliminary determination is that
the Impact of lcense renewal on historical and archaeological resources is SMALL and
additional mitigation Is not warranted. Under the provisions of the National Nstoric
Preservation Act of 1966, the NRC staff's preliminary determination is that there will be no
historic properties affected for the proposed action.
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M. Crossand 2

Please note that te period for public commen expires on January 27 M4. II your office
requires addional tie, or il there are any other questions regarding this correspondence,
please have your representatve contact the Envronmental Project Manager,
Mr. Louls Wheeler. at301415-1444 orDXWOnr.

Slncerealy

Pa n Proo P r Director
Lcense Renewal and Environmental hnpacts
Division di Regutatory Improvement Programs
Ofce of Nudear Reactor RegLtfo

Docket Noe 50-254, 50-25

Enclosure: As stated

cc wfo Encd See nex page
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASSNOG4 D.C. 205534001

January 13, 2004

Ms. Anita Walker
Acting State Historic Preservation Officer
State Historical Society of Iowa
600 East Locust Street
Des Moines, IA 5031 -0200

SUBJECT: QUAD CITIES NUCLEAR POWER STATION UCENSE RENEWAL REVIEW
(REFERENCE NO. 020482156)

Dear Ms. Walker

The U.S. Nuclear Regulatory Commission (NRC) staff Is reviewing an application to renew the
operating licenses for Quad Cites Nuclear Power Station, Units 1 and 2 (QCNPS), which Is
located in Rock Island County, Illinois. Exelon Generation Company. LLC (Exeion)'ows
75 percent of QCNPS and MidAmerican Energy Company (MidAmerican) owns the remaining
25 percent Exelon holds the NRC license to operate the plant, acting for itself and as agent for
MIdAmerican. As part of Its review of the proposed action, the NRC staff has prepared a ite-
specific Supplemental Environmental Impact Statement (SEES) to Its "Generic Environmental
Impact Statement for License Renewal of Nuclear Plants (GEIS). NUREG-1437. The SEIS
Includes analyses of relevant environmental Issues, including potential Imnpacts to historic.
archeological and cultural properties from refutbishment activities associated with license
renewal, and for the extended period of operation. In accordance with our letter to you of
July 1, 2003. a copy of the draft supplement Is enclosed. Pursuant to 36 CFR 800.8, we are
requesting your comments on the draft supplement and on our preliminary conclusions
regarding historic properties.

As stated In our July 1, 2003, letter the NRC staff has determined that the area of potential
effect (APE) for a license renewal action is the area at the power plant site and its Iimediate
environs which may be impacted by post-license renewal land disturbing operation or projected
refurbishment activities associated with the proposed action. The staff views the APE for the
OCNPS license renewal as Including the QCNPS site and.the immediate environs.

The NRC staff has conducted an environmental audit at the site, reviewed historic and
archaeological records, and has discussed the project with Mr. Douglas W. Jones of your office.
These activities identified one site wIthin the existing right-of-way, 13ST157, which has been
determined to be Ineligible for listing on the National Register of Historic Places (NRHP). We
also contacted fifteen Native American Tribes Identifled as having potential interest In the
proposed undertaking. To date, no comments have been received.

In the context of the National Environmental Policy Act of 1969 under which the draft
environmental impact statement was prepared, the NRC staffs preliminary determination Is that
the Impact of license renewal on historical and archaeological resources is SMALL and
additional mitigation Is not warranted. Under the provisions of the National Historic
Preservaon Act of 1966, the NRC staffss preliminary determination Is that there will be no
historic properties affected for the proposed action.
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X Walker 2

Plbase nor thab te perod for publc commedn e8Irae on Janary27, 2004. I your office
requires additional Ime, orI There are any other que regarcding tis correspondence,
please have your representative contact te Enviromental Project Manager,
Lt. Lode Wheeler. at 301 415.1444 or DXW O nrc.go.

Skucerely.

7 Pao-Tsn Kuo, Program Director7lLce Renewal and Elronmental Impacts
D ton of Regulatory nprovemnt Progrern
Office of Nuclear Reactor Regulation

Docket Nc&: , 50254.%255

Enclosure: As ssted

cc to ErnL: See next page
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United States Department of the Interior

FISH AND WIL FE SERVICE
Rock I1and Field Office

4469 4S" Amne Cmn=
Rock Iland. 119ins 61201

Phone: (309) 793-5800 Fax (309) 793.5S04
INM4R&IVU
To

FWSIRIFO

January IS, 2004

Mr. Pao-Tsm Kuo, Program Director
License Renewal and Environmental Impacts
Division of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation
Nuclear Regulatory Commission
Washington, DC 2555-0001

Dear Mr. Kuo:

We have reviewed your December 2003, biological assessment regarding impacts to threatened
and endangered species resulting from the Quad Cities Nuclear Power Station, Units 1 and 2
license renewal. The operating license renewal is for an additional 20-year period for the
Quad Cities Nuclear Power Station, Units I and 2, on the east bank of Pool 14 of die
Mississippi River between Lock and Dams 13 and 14, and 815.14n (506.5 ml) upstream from
its confluence widL the Ohio River. We have the following comments.

No construction, refurbishment, or replacement acdvities are associated with the license
rnewal. Therefore, we conur with your findings that the proposed project is not lilely to
adversely affect federally listed threatened and endangered species. Should the project be
modified or new information indicate endangered species may be affected, consultation should
be Iiiated.

Thank you for the opportunity to comment. If you have any additional questions or concerns.
please contact Heidi Woeber of my staff.

Supervisor

G :iOffit W&u W CledAoc
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("rii 1s Historic
.-___ Presenration Agency
liii Voice (217) 7a2-4838
. 1 Old Stale Capitol Plaza - Springfleld. ilinols 82701-1507 * Teletypowrter Only (217t) 24-712s

Various Counties
Rock Island & Whiteside Counties

Quad Cities Nuclear Power Plant Stationa/Unito 1 1 2 License Renewal (old
r3XDz 020116003 SU=)

Tranzalion lines ar- located in Rock Island a TWhitesid. County
XWA Log 1036011C02

February 26, 2004

Pao-Tsin Xuo
United States Nuclear Regulatory Comission
License Renewal and Zviroumantal IMpactm
Division of Regulatory Improvement Programs
Washington. DC 20353-0001

Dear Mr. Xuos

We have reviewed the Gonaric X3S for License Renewal of Nuclear Plants, dated
November 2003, submitted for the above referenced project(s) La accordance with 36
CYr Part 300.4. Based upon tho information provided, we concur that no historic
properties are affected. We, therefore, have no objection to the undertaking
proceeding an planned.

Please retain this letter In your files as evidenc, of compliance with section 106
of the Rational Nistoric Preservation Act of 185s, as amended. This clearance
remains in offect for two years from date of issuance. It does not pertain to any
discovery during construction, nor Is It a clearance for purposes of the Illinois
Human Skeletal Remains Protection Act (20 ILCS 3440).

If you have any further questions please contact Cody Wright, Cultural Resources
Kanager. Illinoie Historic Preservation agency, 1 01 State Capitol Plaza,
Springfield, IL 62701. 217/785-3177.

Sincerely.

GA£L £ 4aki
anne S. Baaker
Deputy State Historic

Preservation Officer
AXR
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STATE
HISTORICAL

IOWA
ADMsIb rff V w Depo a ent mOctxWAI tt

Februnry2,2004 j(,C.GIn repC: refer to : Lo

Pmn-Tsin Kuc Frogram Director ryfer o _
Lice Renewal & Environmental Impacts m
Division ofiRegulatory Improvement Programs <
Office of Nuci Reactor Regulation W W
US.NuclearRegulatoryCommision
Washington, D.C. 2055i.000l

RE: NRC-SCOT COUNTVY -RS.02079 -QUAD CITIES NUCLEAR POXVER STATION
OIS I & 2 LICENSE RENEWAL-P6WERSTATnON UCENSE RENEWAL REVIEW-
DRAFT REPORT FOR COMMENT - OENERIC ENVIORNMENTAL IMPACT
STATEMENT FOR LICENSE RENEWAL OF NUCLEAR PLANTS-SUPPLEMENT 16

Dear Mr. Pao-Tdn Kim,

We ham received the submitted Supplemental Enviorenn Impact StWant (SEIS) to the Geneic
Evrom nental Impact Statenet for License Renewal of ulsrPat ,ElS. N1REG-I437). Ba
on * review ofthis document, we concurwith your determination of No Historic Properties Affected
for this proposed undertag under th Section 106 ofte National Historic Peservation Act of 1966
and ta te Impact oflicense renewel on historical and archaeological resources Is small and no
mitiption Is warranted minder the National Environmental Policy Act of 1969.

Wc have made these commesan ommendat s accordwn g to our responsibIlity defined by
Federl law pertaining to the Section 106 proce. If design changes ar made for this project which
would Involve undisture new dghtsfd-way or easements, please forward additional Infrmation to

our oc for furither comment along with your detuenation of cffecL If project activides ncoveran
item(s) that might be of archeological, bistocal or architectural interest, or if important new
archeologcal, hlstorical or architectural data should be encountered lathe project APE, the contractor
should make reasonable forts to avoid fAther Impacts to the property until an assessment can be nade
by an Iadividua1 meeting the appropriate Secretary ofihe Interior standards for the identIfied resource.

Should you have any questions please contact me at the number below.

Sincerely.

Historic Preservation Bureau
Sate Historical Society of lowa
(515)281.4358

Cc Rosetta 0. Vi 6iio. Federal Presvatlon Ocer, US. Nuclear Regulatoy Comcmission
Louis Wheeler, Env. Pmject Manager, US Nucear regulatory Comnmlsson

it Lausmr.Vusktst sotaa -gss~w3saa C-L @. J ).4- a'(&')
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Appendix F

GEIS Environmental Issues Not Applicable
to Quad Cities Units 1 and 2

Table F-1 lists those environmental issues listed in the Generic Environmental Impact
Statement for License Renewal of Nuclear Plants (GEIS) (NRC 1996; 1 999)(a) and 10 CFR
Part 51, Subpart A, Appendix B, Table B-1 that are not applicable to Quad Cities Units 1 and 2
because of plant or site characteristics.

Table F-1. GEIS Environmental Issues Not Applicable to Quad Cities Units 1 and 2

ISSUE-10 CFR Part 51, GEIS
Subpart A, Appendix B, Table B-1 Category Sections Comment

SURFACE WATER QuALUTY, HYDROLOGY, AND USE (FOR ALL PLANTS)

Altered salinity gradients 4.2.1 2 2 The Mississippi River is an inland
1 4.4.2. freshwater river with no salinity

gradient.

Altered thermal stratification of lakes 4.2.1.2.3 The Quad Cities plant has a once-
1 4.4.2.2 through cooling system that

discharges directly to a river.

Water use conflicts (plants with The Quad Cities plant has a once-
cooling ponds or cooling towers 4.3.2.1 through cooling system that
using make-up water from a small 2 4.4.2.1 hrgh cooly to at
river with low flow) discharges directly to a river.

AoUATiC ECOLOGY (FOR PLANTS WITH COOLING-TOWER-BASED HEAT DISSIPATION SYSTEMS)

Entrainment of fish and shellfish in This Issue Is related to heat
early life stages 1 4.3.3 dissipation systems that are not

installed at Quad Cities.

Impingement of fish and shellfish This issue Is related to heat
1 4.3.3 dissipation systems that are not

installed at Quad Cities.

Heat shock This issue Is related to heat
1 4.3.3 dissipation systems that are not

Installed at Quad Cities.

(a) The GEIS was originally Issued In 1996. Addendum 1 to the GEIS was Issued In 1999. Hereafter, all references
to the 'GEIS' Include the GEIS and its Addendum 1.
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Table F-1 (contd)

ISSUE-10 CFR Part 51, GEIS
Subpart A, Appendix B, Table B-1 Category Sections Comment

GROUND-WATER USE AND QUALrTY

Ground-water use conflicts (potable 4.8.1.1 Quad Cities uses more than
and service water, and dewatering; 1 4.8.1.2 100 gpm of groundwater.
plants that use > 100 gpm)

Ground-water use conflicts (plants 2 4.8.1.3 This issue is related to heat
using cooling towers withdrawing dissipation systems that are not
make-up water from a small river) installed at Quad Cities.

Ground-water-use conflicts (Ranney 2 4.8.1.4 Quad Cities Units 1 and 2 do not
wells) have or use Ranney wells.

Ground-water quality degradation 1 4.8.2.2 Quad Cities Units 1 and 2 do not
(Ranney wells) have or use Ranney wells.

Ground-water quality degradation 1 4.8.2.1 The Mississippi River is an inland
(saltwater intrusion) freshwater river with no salinity

gradient.

Ground-water quality degradation 1 4.8.3 This issue is related to heat
(cooling ponds in salt marshes) dissipation systems that are not

installed at Quad Cities.

Ground-water quality degradation 2 4.8.3 This issue is related to heat
(cooling ponds at inland sites) dissipation systems that are not

installed at Quad Cities.

TERRESTRIAL RESOURCES

Cooling tower impacts on crops and 1 4.3.4 This issue Is related to heat
omamental vegetation dissipation systems that are not

installed at Quad Cities.

Cooling tower impacts on native 1 4.3.5.1 This issue is related to heat
plants dissipation systems that are not

installed at Quad Cities Units 1 and
2.

Bird collisions with cooling towers 1 4.3.5.2 This Issue is related to heat
dissipation systems that are not
installed at Quad Cities Units 1 and
2.

Cooling pond impacts on terrestrial 1 4.4.4 This issue is related to heat
resources dissipation systems that are not

installed at Quad Cities.
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F.1 References

10 CFR Part 51. Code of Federal Regulations, Title 10, Energy, Part 51, "Environmental
Protection Regulations for Domestic Ucensing and Related Regulatory Functions."

U.S. Nuclear Regulatory Commission (NRC). 1996. Generc Environmental Impact Statement
for License Renewal of Nuclear Plants. NUREG-1 437, Volumes 1 and 2, Washington, D.C.

U.S. Nuclear Regulatory Commission (NRC). 1999. Generic Environmental Impact Statement
for License Renewal of Nuclear Plants, Main Report, "Section 6.3 - Transportation, Table 9.1,
Summary of findings on NEPA issues for license renewal of nuclear power plants, Final
Report." NUREG-1437, Volume 1, Addendum 1, Washington, D.C.
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Appendix G

NRC Staff Evaluation of Severe Accident Mitigation Alternatives
(SAMAs) for Quad Cities Nuclear Power Station, Units 1 and 2, In

Support of License Renewal Application

G.1 Introduction

Exelon Generation Company, LLC (Exelon) submitted an assessment of SAMAs for Quad
Cities as part of the ER (Exelon 2003a). This assessment was based on the most recent Quad
Cities Probabilistic Risk Assessment (PRA) available at that time, a plant-specific offsite
consequence analysis performed using the MELCOR Accident Consequence Code System 2
(MACCS2), and insights from the Quad Cities Individual Plant Examination (IPE) (ComEd
1996a & b) and Individual Plant Examination of External Events (IPEEE) (ComEd 1997). In
Identifying and evaluating potential SAMAs, Exelon considered SAMA analyses performed for
other operating plants which have submitted license renewal applications, as well as industry
and NRC documents that discuss potential plant improvements, such as NUREG-1 560
(NRC 1997a). Exelon identified 280 potential SAMA candidates. This list was reduced to 15
unique SAMA candidates by eliminating SAMAs that were not applicable to Quad Cities due to
design differences, had already been implemented, or had high implementation costs. (A set of
14 candidate SAMAs is identified in the ER. One additional SAMA that was originally identified
for retention was omitted and subsequently identified and addressed while responding to a staff
request for additional information.) Exelon assessed the costs and benefits associated with
each of the potential SAMAs and concluded that none of the candidate SAMAs evaluated would
be cost-beneficial for Quad Cities.

Based on a review of the SAMA assessment, the NRC issued a request for additional
information (RAI) to Exelon by letter dated May 23, 2003 (NRC 2003). Key questions
concerned: dominant risk contributors at Quad Cities and the SAMAs that address these
contributors, the potential impact of external event Initiators and uncertainties on the
assessment results, and detailed Information on some specific candidate SAMAs. Exelon
submitted additional information by letter dated July 17, 2003 (Exelon 2003b). In the response,
Exelon provided tables containing importance measures for various events and their
relationship to evaluated SAMAs; rationale for why the core damage frequency (CDF) for fire
events would be substantially lower than reported in the IPEEE; results of a revised screening
based on consideration of the potential impact of external events and uncertainties; more
realistic estimates of the benefits and implementation costs for seven SAMAs that appeared to
be cost-beneficial based on the revised screening; and the costs and benefits associated with
several lower cost alternatives. Exelon's responses addressed the staff's concerns and
reaffirmed that none of the SAMAs would be cost-beneficial. Despite the fact that Exelon
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determined that there were no cost-beneficial SAMAs, Exelon stated that they plan to
implement a modification to provide alternative air supplies in the case of failure of instrument
air (Phase 2 SAMA 17).

Based on its review, the staff concluded that the contribution to risk from fire events would be
higher than assumed in Exelon's SAMA analysis. The staff adjusted Exelon's risk reduction
estimates to account for the contribution to risk (and risk reduction) from fire events, and found
that four of the candidate SAMAs would be cost-beneficial and two additional SAMAs are close
to being cost-beneficial, and could be cost-beneficial given a more detailed assessment of their
benefits in external events, or when uncertainties are taken into account. However, these six
SAMAs do not relate to adequately managing the effects of aging during the period of extended
operation, and therefore need not be implemented as part of license renewal pursuant to 10
CFR Part 54.

An assessment of SAMAs for Quad Cities is presented below.

G.2 Estimate of Risk for Quad Cities
Exelon's estimates of offsite risk at Quad Cities are summarized in Section G.2.1. The
summary is followed by the staff's review of Exelon's risk estimates in Section G.2.2.

G.2.1 Exelon's Risk Estimates

Two distinct analyses are combined to form the basis for the risk estimates used in the SAMA
analysis: (1) the Quad Cities Level 1 and 2 PRA model, which is an updated version of the
'Updated' (IPE) (ComEd 1996a and 1996b), and (2) a supplemental analysis of offsite
consequences and economic impacts (essentially a Level 3 PRA model) developed specifically
for the SAMA analysis. The SAMA analysis is based on the most recent Level 1 and 2 PRA
model available at the time of the ER, referred to as the 2002B model (or Update Revision
02B). The scope of the Quad Cities PRA does not include external events.

The baseline CDF for the purpose of the SAMA evaluation is approximately 2.2x1 06 per year,
and the baseline large early release frequency (LERF) is approximately 2.7x1 0r7 per year. The
CDF and LERF are based on the risk assessment for internally-initiated events. Although there
have been several PRA revisions since the time of the IPE, the CDF for the 2002B model is
coincidentally the same as the value reported in the Updated IPE. Exelon did not include the
contribution to risk from external events within the Quad Cities risk estimates, nor did it account
for the potential risk reduction benefits associated with external events in the SAMA screening
process described in the ER. It is Exelon's position that the existing fire and IPEEE programs
have already addressed potential plant improvements related to these areas (Exelon 2003a). In
response to an RAI, Exelon performed a separate assessment of the impact on the results if
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the SAMA benefits (for internal events) were increased to account for additional benefits in
external events. This is discussed further in Sections GA and G.6.2.

The breakdown of CDF by initiating event/accident type is provided in Table G-1. As shown in
this table, loss of the 125-V DC buses, loss of offsite power, transients (such as turbine trip,
loss of turbine building closed cooling water, and loss of condenser vacuum), and loss of
service water are dominant contributors to the CDF. Bypass events contribute one percent to
the total internal events CDF.

Table G-1. Quad Cities Core Damage Frequency

COF Contribution
Initiating Event/Accident Class (Per Year) to CDF

Loss of 125-V DC Buses 1 and 2 7.6x1 0' 35

Loss of Offsite Power (LOOP)' 4.2x1 0' 19
(dual-unit and single-unit)

Transients 3.2xlo7 15

Loss of Service Water 3.0xlf7 14

Loss-of-Coolant Accident (LOCA) 1 .5x1 0l 7

Loss of Instrument Air 6.8x104  3

Manual Shutdown 6.6x109 3

Others 6.0x104  3

Interfacing Systems LOCA (ISLOCA) 2.3x104  1

Total CDF (from Internal events) 2.2x106 100
'Includes station blackout (SBO)

The Level 2 PRA model has been updated since the IPE. During 1999, Exelon revised the PRA
to include a simplified LERF methodology as described in NUREG/CR-6595 (NRC 1999a). In
2002, Exelon replaced the simplified LERF model with a full Level 2 PRA. The source terms
were also updated to account for the extended power uprate which was approved by the NRC
in 2001 (NRC 2001 b). The conditional probabilities, fission product release fractions, and
release characteristics associated with each release category were provided in response to an
RAI (Exelon 2003b).
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The offsite consequences and economic impact analyses use the MACCS2 code to determine
the offsite risk impacts on the surrounding environment and public. Inputs for this analysis
include plant-specific and site-specific input values for core radionuclide inventory, source term
and release characteristics, site meteorological data, projected population distribution (within a
80 km [50-mi] radius) for the year 2032, emergency response evacuation modeling, and
economic data.

In the ER, Exelon estimated the dose to the population within 80 km (50 mi) of the Quad Cities
site to be approximately 0.0167 person-Sv (1.67 person-rem) per year. The breakdown of the
total population dose by containment release mode is summarized in Table G-2.

Table G-2. Breakdown of Population Dose by Containment Release Mode
Population Dose

Containment Release Mode (Person-Rem' Per Year) % Contribution
Early containment failure 0.93 56
Late containment failure 0.67 40
Containment Bypass 0.07 4
No Containment Failure -0 -0

Total 1.67 100
aOne person-Rem = 0.01 person-Sv

G.2.2 Review of Exelon's Risk Estimates

Exelon's determination of offsite risk at Quad Cities is based on the following three major
elements of analysis:

* the Level 1 and 2 risk models that form the bases for the 1996 "Modified" and "Updated"
IPE submittals (ComEd 1996a and 1996b) and the 1997 IPEEE submittal (ComEd 1997),

* the major modifications to the IPE model that have been incorporated in the Quad Cities
PRA, and

* the MACCS2 analyses performed to translate fission product release frequencies from the
Level 2 PRA model into offsite consequence measures.

Each of these analyses was reviewed to determine the acceptability of Exelon's risk estimates
for the SAMA analysis, as summarized below.

The staffs review of the Quad Cities IPE is described in an NRC report dated November 9,
1995 (NRC 1995). Based on a review of the original IPE submittal, the staff could not reach the
conclusion that Commonwealth Edison had met the intent of Generic Letter 88-20 (NRC 1988).
By letter dated August 30, 1996, Commonwealth Edison submitted a "Modified" IPE (ComEd
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1 996a), and in December 1996, an "Updated" IPE was submitted (ComEd 1 996b). The staff's
review of the Modified and Updated IPEs is documented in a letter dated July 9, 1997 (NRC
1997b). In that review, the staff focused on whether the licensee addressed the concerns
documented in the November 9, 1995, staff evaluation. The staff concluded that Modified and
Updated IPE submittals met the intent of Generic Letter 88-20; that is, the Updated IPE was of
adequate quality to be used to look for design or operational vulnerabilities.

The Updated IPE CDF, which included internal floods, was reported to be 2.2x1 04 per year.
The PRA used in the SAMA analysis indicates no increase in the total CDF of 2.2x1 04 per year;
however, the current PRA model does not include internal floods. A separate analysis was
completed which yielded a flooding CDF of 4.67x1 0 'per year, which is approximately 18-
percent of the total internal events CDF (Exelon 2003b). The total internal events CDF,
including internal floods, is slightly higher than what was reported In the Updated IPE. Since
the time of the Updated IPE, there have not been any significant plant hardware changes at
Quad Cities, with the exception of changes related to the extended power uprate (EPU). These
changes are summarized in response to an RAI (Exelon 2003b). A summary listing of the
notable PRA changes was provided In the ER and in response to an RAI (Exelon 2003a,
2003b), and include:

* updated Initiating event frequencies utilizing Quad Cities most recent operating experience,

* revised offsite AC power recovery,

* revised human reliability analysis, especially to include dependent operator actions,

* revised anticipated transients without scram (ATWS) event trees to make consistent with
standard boiling water reactor (BWR) practice, and revised mechanical and electrical ATWS
probabilities based on NUREG/CR-5500 (NRC 1 999b)

* revised model for EPU plant configuration and MAAP 4.0.4 computer code analysis,

* updated maintenance unavailability data and individual component random failure
probabilities, and revised common cause failure calculations using NUREG/CR-5497 (NRC
1998c) and NUREG/CR-5485 (NRC 1998d),

* revised LOOP/dual-unit LOOP analysis for initiating event frequencies and non-recovery
probabilities, and

* credited repair/recovery of residual heat removal for long term loss of decay heat removal
events.
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The CDF value for Quad Cities is at the lower end of the range of the CDF values reported in
the IPEs for other BWR 3/4 plants. Figure 11.2 of NUREG-1560 shows that the IPE-based
total internal events CDF for BWR 314 plants ranges from 1 x1i0 to 8x1 05 per year (NRC
1 997a). It is recognized that other plants have reduced values for CDF subsequent to the IPE
submittals due to modeling and hardware changes. The current internal events CDF results for
Quad Cities remain comparable to other plants of similar vintage and characteristics.

The staff considered the peer reviews performed for the Quad Cities PRA, and the potential
impact of the review findings on the SAMA evaluation. In response to an RAI, Exelon described
the previous peer reviews, the most significant of which was the Nuclear Energy Institute
(NEI)/Boiling Water Reactor Owners Group (BWROG) Peer Review/Certification conducted in
the Fall of 1999 (Exelon 2003b). The NEI/BWROG review of 1999 PRA model concluded that
the Quad Cities PRA is consistent with other industry PRAs in scope, methods, data usage, and
results. In response to a follow-up question, Exelon indicated that all suggestions for
improvement were evaluated for potential impact on risk results. Many of the items were
implemented as noted in the RAI response. Those that were deferred or otherwise
dispositioned were assessed and determined to have only a minor impact on risk.

One recommendation that was not addressed was that a capability to model uncertainties be
added to the model and uncertainty analyses be performed. In an RAI, the staff requested that
Exelon provide an estimate of the uncertainties associated with the internal events CDF, and an
assessment of the impact on the Phase 1 screening and Phase 2 evaluation if the risk
reduction estimates are increased to account for uncertainties (NRC 2003). In response to this
request, Exelon estimated the uncertainties based on a review of other plants' CDF uncertainty
distributions (Exelon 2003b). Exelon's evaluation and results are discussed in further detail in
Section G.4 and G.6.2.

Given that the Quad Cities PRA has been peer reviewed and the peer review findings were
either addressed or judged to have no impact on the SAMA evaluation, and that Exelon
satisfactorily addressed staff questions regarding the PRA, the staff concludes that the Level 1
PRA model is of sufficient quality to support the SAMA evaluation.

Exelon submitted an IPEEE in February 1997 (ComEd 1997), in response to Supplement 4 of
Generic Letter 88-20. The initial fire analysis portion of the Quad Cities IPEEE identified
potential fire vulnerabilities which resulted, in part, from the lack of separation of redundant
equipment, the complex operator actions for fire recovery, and the reliance on opposite unit
equipment to shut down the affected unit. The associated fire CDF was estimated to be about
5.4x1 C3 per year for Unit 1 and about 5.2xl 0-3 per year for Unit 2. During the IPEEE review,
the staff identified discrepancies between the safe shutdown analysis and the post-fire safe
shutdown procedures. These issues led to a shutdown of both units in 1997. The NRC issued
a confirmatory action letter on January 16, 1998, to document the licensee's commitments
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related to resolving the safe shutdown issues (NRC 1998a). The NRC closed the confirmatory
action letter by letter dated May 22, 1998 (NRC 1 998b). By letter dated July 29, 1999, the
licensee submitted a revised fire analysis which reflected its resolution of the safe shutdown
issues and included other changes to the fire model. In the revised analysis, the CDFs were
reduced to about 6.6x104 per year for Unit 1 and about 7.13x104 per year for Unit 2 (ComEd
1999). The revised fire analysis also concluded that there are no potential fire vulnerabilities.

Based on the staff safety evaluation of the Quad Cities IPEEE, the differences between the
original and revised analyses were mostly due to more detailed and realistic Information on
cable routing, a revised fire initiation frequency evaluation, the use of the safe-shutdown model,
and the use of a fire propagation model. The revised analysis showed that more equipment
would be available for safe-shutdown, and recovery actions could be performed using plant
emergency operating procedures with most operator actions taken in the main control room. In
a letter dated April 26, 2001, (NRC 2001 a), the staff concluded that the submittal met the Intent
of Supplement 4 to Generic Letter 88-20, and that the licensee's IPEEE process Is capable of
identifying the most likely severe accidents and severe accident vulnerabilities.

The Quad Cities fire analysis employed the Fire Induced Vulnerability Evaluation methodology
for screening of compartments and Electric Power Research Institute's (EPRI) Fire PRA
Implementation Guide (EPRI 1995) for detailed evaluation of the unscreened compartments.
The licensee's overall approach in the IPEEE fire analysis is similar to other fire analysis
techniques, employing a graduated focus on the most important fire zones using qualitative and
quantitative screening criteria. The fire zones or compartments were subjected to at least two
screening stages. In the first stage, a zone was screened out if it was found to not contain any
safety-related equipment. In the second stage, a CDF criterion of 1x104 per year was applied.
Plant information gathered for compliance with Appendix R to 10 CFR Part 50 was extensively
used in the fire IPEEE. The licensee used the IPE model of internal events to quantify the CDF
-resulting from a fire initiating event. The conditional core damage probability was based on the
equipment and systems unaffected by the fire. Initially, all fire event sequences were quantified
Assuming all equipment/cables in the area would fail by the fire. The CDF for each zone was
obtained by multiplying the frequency of a fire in a given fire zone by the conditional core
damage probability associated with that fire zone. The screening methodology applied by the
licensee makes less and less conservative assumptions (e.g., equipment that may survive the
fires In the area) until a fire zone Is screened out, the results do not indicate a vulnerability, or a
vulnerability is identified and addressed. After the screening, eight compartments remained for
Unit 2 that contributed more than the screening value of I.Ox1 04; similar results were obtained
for Unit 1. These compartments are:
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Zone Descriotion (fire area) CDF
Turbine Room 2.28x10
Cable vault or tunnel 1.1 2x1 O-
Main control room 1 .OOx1 O5
Mezzanine floor 3.43x104
Turbine building ground floor 3.52x1 04
Switchgear room 3.20x1 04
Direct current (DC) panel room 2.23x104

Cable spreading room 1.05x1 04

Given that the fire CDF (7.13x1 0 per year) is about a factor of 30 greater than the internal
events CDF (2.2 x104 per year), the staff inquired why Exelon neither considered fire explicitly
in the SAMA study nor considered the impact of fire CDF in its uncertainty assessment. In a
RAI (NRC 2003), the staff asked Exelon to explain, for each fire area, what measures were
taken to further reduce risk, and explain why these CDFs can not be further reduced in a cost-
beneficial manner. While not explicitly addressing the fire areas, Exelon did list plant
improvements that arose from insights from the fire study (Exelon 2003b). These included:
improvements to the response time of the sprinkler heads in the reactor feedwater pump areas,
yielding a 25% reduction in the fire CDF, and a planned improvement to the containment vent
system by providing an alternate or redundant air supply for the containment vent valves,
yielding a 17%h reduction in the fire CDF (see Section G.6.2 for further discussion of this plant
improvement.)

Exelon also noted that 14 other potential plant modifications were analyzed for fire CDF
reduction. These modifications were principally developed based on deterministic Appendix R
evaluations to enhance Appendix R compliance efforts. A majority of the modifications (nine)
were shown to have less than a one-percent reduction in the fire CDF. For three of the
modifications, a fire CDF risk reduction was not directly available. These enhancements were
related to rerouting a feed to a 1 25-V DC bus, providing control room or alternate local control
station access for select residual heat removal and reactor core isolation cooling valves,
respectively. Exelon did not pursue these modifications due to the extensive design
engineering and analysis work that would be needed, and because the actual benefit could not
be readily measured. For two other modifications, the risk reduction was qualitatively
determined to have a minimal risk benefit. These modifications included installation of relays
and fuses to improve 125-V DC control power availability for 4-kV and 480-V switchgear,
respectively. Although Exelon did not perform a quantitative assessment for those
modifications, SAMAs 6 and 8 address bypassing major DC buses, locally starting equipment,
and controlling feedwater when 125-V DC is lost; therefore, these SAMAs would be expected to
provide risk reduction benefits in fire events. Based on the revised fire analyses, the staff has
not identified any fire-related vulnerabilities and thus, no additional SAMAs have been identified
besides those identified by the licensee that would specifically address fire-related risks.
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Exelon also described three areas In which it believes significant conservatism exists in the fire
CDF estimates - initiating event frequencies, system response/fire modeling, and human
reliability modeling. Removal of or reduction in the conservatism in these areas would result in
a reduction of the fire CDF to about 6x1 0 per year which is a factor of three greater than the
internal events CDF (Exelon 2003b). Exelon accounted for the contribution from external
events, as well as internal flooding and uncertainty, by applying a multiplier of five to the
averted cost estimates reported in the ER. Exelon characterized the result as an "upper bound
averted cost estimate" (Exelon 2003b). The staff's review is described in Section G.6.2. In that
review, the staff concluded that the contribution to risk from fire events could be larger than
assumed in Exelon's upper bound estimate, and accordingly used a higher multiplier in its
assessment of potential SAMAs.

The IPEEE uses a focused scope EPRI seismic margins analysis. This method is qualitative
and does not provide the means to determine the numerical estimates of the CDF contributions
from seismic initiators. The licensee expanded its Unresolved Safety Issue A-46 (NRC 1987)
program to include all equipment and components on the IPEEE safe shutdown equipment list,
which was developed using the EPRI seismic margins analysis methodology for the primary
and secondary shutdown paths. All equipment in the seismic IPEEE scope was reviewed per
procedures from the Unresolved Safety Issue A-46 program. After the resolution of the seismic
outliers, Exelon estimated the plant's high confidence low probability of failure (HCLPF) to be at
least 0.24g peak ground acceleration, which is less than the 0.3g review level earthquake used
in the IPEEE. The plant HCLPF was originally assessed to be 0.09g. The staff estimates that if
the HCLPF capacity is increased from 0.24 g to 0.3g, the resulting CDF would be reduced by
about 2x106 per year. A reduction of this magnitude would have a benefit of approximately
$100K. Based on this estimation, the staff requested that Exelon confirm that all improvements
addressing seismic outliers listed in Table 2.7 of NUREG-1742 (NRC 2002a) had been
implemented and that Exelon identify the systems, structures, and components that limit the
plant HCLPF and explain why modifications to increase seismic capacity would not be cost-
beneficial when evaluated consistent with the regulatory analysis guidelines (NRC 2003). In its
response, Exelon stated that all the outliers listed in NUREG-1 742 (e.g., enhancing
anchorage/support capacity) had been~resolved (Exelon 2003b). Furthermore, Exelon listed the
Systems, structures, and components that had a HCLPF value of 0.24g or higher but had not
been verified to 0.3g (examples are 4 categories of cable trays, a 125V battery charger, three
residual heat removal service water pump room coolers, and 22 motor control centers), and
estimated that changes required to address these items would be in excess of $2M. This value
is based on EPRI estimates of the costs to implement less extensive Seismic Qualification
Utility Group modifications at other plants. The staff concludes that the opportunity for seismic-
related SAMAs has been adequately explored and that there are no cost-beneficial, seismic-
related SAMA candidates.

The Quad Cities IPEEE evaluated high winds, floods and other events using the progressive
screening approach recommended in NUREG-1407 (NRC 1991). Based on this evaluation, the
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licensee determined that the risk from high winds, floods and other events was negligible.
Additionally, the Quad Cities IPEEE demonstrated that transportation and nearby facility
accidents were not considered to be significant vulnerabilities at the plant.

The staff reviewed the process used by Exelon to extend the containment performance
(Level 2) portion of the PRA to an assessment of offsite consequences (essentially a Level 3
PRA). This included consideration of the source terms used to characterize fission product
releases for the applicable containment release category and the major input assumptions used
in the offsite consequence analyses. The MACCS2 code was utilized to estimate offsite
consequences. Plant-specific input to the code includes the Quad Cities reactor core
radionuclide inventory, source terms for each release category, emergency evacuation
modeling, site-specific meteorological data, and projected population distribution within a 80-km
(50-mi) radius for the year 2032. This information is provided in Appendix F of the ER (Exelon
2003a).

Exelon characterized the releases for the spectrum of possible radionuclide release scenarios
using a set of 1 0 release categories, defined based on the timing and magnitude of the release.
Two of the categories were combined with other categories, resulting in the use of only eight
release categories. Each end state from the Level 2 analysis is assigned to one the release
categories. The process for assigning accident sequences to the various release categories
and selecting a representative accident sequence for each release category was described in
response to RAls (Exelon 2003b and 2003c). The release categories and their frequencies are
presented in Table 4-5 of the ER (Exelon 2003a). Table 3-4 of the response to an RAI provides
a break out of the source term by release category (Exelon 2003b). The source terms used for
the SAMA evaluation have been updated since the Updated IPE to account for the EPU and are
based on the MAAP 4.0.4 computer code. The staff concludes that the assignment of release
categories and source terms is consistent with typical PRA practice and acceptable for use in
the SAMA analysis.

The core inventory input used in the MACCS2 was obtained from the MACCS2 User's Guide
and corresponds to the end-of-cycle values for a 3,578 MW(t) BWR plant. A scaling factor of
0.8264 was applied to provide a representative core inventory of 2,957 MW(t) for Quad Cities
(the uprated power level). All releases were modeled as occurring at ground level. The staff
questioned the non-conservatism of this assumption and requested an assessment of the
impact of alternative assumptions (e.g., releases at a higher elevation). In response to the RAI,
Exelon reassessed the doses for all eight release categories assuming that all plumes
originated from the top of the reactor building. The results showed that the 50-mile population
dose could increase by up to about 12 percent (Exelon 2003b), which equates to approximately
a 5.6 percent increase in the maximum attainable benefit. This small increase has a negligible
impact on the analysis and its results.
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Exelon used site-specific meteorological data, obtained from the plant meteorological tower,
processed from hourly measurements for the 2000 calendar year as input to the MACCS2
code. Data from this year was selected because it contained the fewest data voids. Data voids
were filled with data from other tower measurements for smaller gaps and from the Quad Cities
Airport tower for larger gaps. The staff notes that previous SAMA analyses results have shown
little sensitivity to year-to-year differences in meteorological data and considers use of the 2000
data in the base case to be reasonable.

The population distribution the applicant used as input to the MACCS2 analysis was estimated
for the year 2032, based on the NRC geographic information system for 1990 (NRC 1997c),
and the population growth rates were based on 2000 county-level census data (USCB 2001).
The staff considers Exelon's methods and assumptions for estimating population reasonable
and acceptable for purposes of the SAMA evaluation.

The emergency evacuation model was modeled as a single evacuation zone extending out
16 km (10 mi) from the plant. It was assumed that 95 percent of the population would move at
an average speed of approximately 1.07 meters per second (2.4 miles/hour) with a delayed
start time of 15 minutes (Exelon 2003a). This assumption is conservative relative to the
NUREG-1 150 study (NRC 1990), which assumed evacuation of 99.5 percent of the population
within the emergency planning zone. The evacuation assumptions and analysis are deemed
reasonable and acceptable for the purposes of the SAMA evaluation.

Much of the site-specific economic data were provided from SECPOP90 (NRC 1 997c) by
specifying the data for each of the 21 counties surrounding the plant, to a distance of 50 miles.
In addition, generic economic data that are applied to the region as a whole were revised from
the MACCS2 sample problem input when better information was available. The agricultural
economic data were updated using available data from the 1997 Census of Agriculture (USDA
1998). These included per diem living expenses, relocation costs, value of farm and non-farm
wealth, and fraction of farm wealth from improvements (e.g., buildings).

Exelon did not perform sensitivity analyses for the MACCS2 parameters, such as evacuation
and population assumptions. However, sensitivity analyses performed as part of previous
SAMA evaluations for other plants have shown that the total benefit of the candidate SAMAs
would increase by less than a factor of 1.2 (typically about 20 percent) due to variations in these
parameters. This change Is small and would not alter the outcome of the SAMA analysis.
Therefore, the staff concludes that the methodology used by Exelon to estimate the offsite
consequences for Quad Cities provides an acceptable basis from which to proceed with an
assessment of risk reduction potential for candidate SAMAs. Accordingly, the staff based its
assessment of offsite risk on the CDF and offsfte doses reported by Exelon.
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G.3 Potential Plant Improvements

The process for identifying potential plant improvements, an evaluation of that process, and the
improvements evaluated in detail by Exelon are discussed in this section.

G.3.1 Process for Identifying Potential Plant Improvements

Exelon's process for identifying potential plant improvements (SAMAs) consisted of the
following elements:

* review of plant-specific improvements identified in the Quad Cities IPE and IPEEE and
subsequent PRA revisions,

* review of SAMA analyses submitted in support of original licensing and license renewal
activities for other operating nuclear power plants, and

* review of other NRC and industry documentation discussing potential plant improvements,
e.g., NUREG-1560.

Based on this process, an initial set of 280 candidate SAMAs was identified, as reported in
Table F-1 in Appendix F to the ER. In Phase 1 of the evaluation, Exelon performed a
qualitative screening of the initial list of SAMAs and eliminated SAMAs from further
consideration using the following criteria:

* the SAMA is not applicable at Quad Cities due to design differences,

* the SAMA is sufficiently similar to other SAMAs, and as such is combined with another
SAMA,

* the SAMA has already been implemented at Quad Cities, and

* the SAMA has no significant safety benefit, or has implementation costs greater than any
possible risk benefit.

Based on this screening, 226 SAMAs were eliminated leaving 54 for further evaluation. Of the
226 SAMAs eliminated, 63 were eliminated because they were not applicable to Quad Cities,
49 were similar and combined with other SAMAs, 82 were eliminated because they already had
been implemented at Quad Cities, and 32 were eliminated because they either had no
significant safety benefit or had implementation costs greater than any risk benefit. A
preliminary cost estimate was prepared for each of the 54 remaining candidates to focus on
those that had a possibility of having a net positive benefit. A screening cutoff of approximately
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$1 10K, the maximum attainable benefit (MAB) if all severe accident risk could be eliminated,
was then applied to the remaining candidates (see discussion in Section G.6.1 for a derivation
of the MAB). Thirty-nine of the 54 SAMAs were eliminated because their estimated cost
exceeded this MAB, leaving 15 candidate SAMAs for further evaluation in Phase 2. It is noted
that only a set of 14 SAMAs were retained for further evaluation in the ER. One additional
SAMA (Phase 1 SAMA 237) was marked for retention but was inadvertently not transferred to
Phase 2. This error was identified and corrected during a response to an RAI (Exelon 2003b).

In response to an RAI concerning the impact of external events and uncertainties on the SAMA
identification process, Exelon re-evaluated the Phase 1 SAMAs using a screening value of
$500K rather than $1 10K. As a result, 83 Phase 1 SAMAs were identified for further
consideration (rather than the 54 SAMAs originally identified). These SAMAs were
subsequently reassessed using the same criteria as described in the ER. Table 7-2 of the
response to the RAI contains the 83 SAMAs and their subsequent disposition. Seventeen of
the 83 SAMAs were retained for further evaluation in Phase 2 as discussed in Section G.6.2
(the 15 SAMAs identified through the original screening plus two additional SAMAs) (Exelon
2003b).

The 17 remaining SAMAs were further evaluated and subsequently eliminated in the Phase 2
evaluation, as described In Sections G.4 and G.6.1 below.

G.3.2 Review of Exelon's Process

Exelon's efforts to identify potential SAMAs focused primarily on areas associated with internal
initiating events. The initial list of SAMAs generally addressed the accident categories that are
dominant CDF and containment failure contributors or issues that tend to have a large impact
on a number of accident sequences at Quad Cities.

The preliminary review of Exelon's SAMA identification process raised some concerns
regarding the completeness of the set of SAMAs identified and the inclusion of plant-specific
risk contributors. The staff requested clarification regarding the portion of risk represented by
the dominant risk contributors (NRC 2003). Because a review of the importance ranking of
basic events in the PRA could identify SAMAs that may not be apparent from a review of the
top cut sets, the staff also questioned whether an importance analysis was used to confirm the
adequacy of the SAMA identification process. In response to the RAI, Exelon provided a
tabular listing of the contributors with the greatest potential for reducing risk as demonstrated by
the risk reduction worth (RRW) assigned to the event (Exelon 2003b). Exelon used a cutoff of
1.02, and stated that events below this point would influence the CDF by less than two-percent.
This equates to an averted cost-risk (benefit) of approximately $2,000. Exelon also reviewed
the LERF-based RRW events to determine if there were additional equipment failures or
operator actions that should be included in the provided table. Similarly, Exelon correlated the
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top RRW events with the SAMAs evaluated in the ER (Exelon 2003b). Based on these
additional assessments, Exelon concluded that the set of 280 SAMAs evaluated in the ER
addresses the major contributors to CDF and LERF, and that the review of the top risk
contributors does not reveal any new SAMAs.

The staff questioned Exelon about lower cost alternatives to the SAMAs evaluated, including
the use of a portable generator to power the battery chargers and backup nitrogen bottles or
portable air compressors as backup to instrument air (NRC 2003). In response, Exelon
provided estimated benefits and implementation costs for several lower cost alternatives,
including those in the form of potential procedural changes (Phase 2 SAMAs 1, 2, 4, 6, 7, 8, 10,
and 14) (Exelon 2003b). These are discussed further in Section G.6.2.

Exelon considered potential improvements to further reduce fire risk. These included an
improvement to the response time of the sprinkler heads in the reactor feedwater pump areas
which yielded a 25% reduction in the fire CDF. In addition, Exelon Is planning to implement an
improvement to the containment vent system by providing an alternate or redundant air supply
for the containment vent valves which is expected to yield a 17% reduction in the fire CDF (see
Phase 2 SAMA 17). Although Exelon did not evaluate specific fire modifications as part of the
SAMA analysis, several of the SAMAs identified based on the internal events risk profile would
also be effective in fire events, e.g., procedures for bypassing major ac buses, locally starting
equipment, and controlling feedwater when 1 25-V DC is lost.

The staff notes that the set of SAMAs submitted is not all inclusive, since additional, possibly
even less expensive, design alternatives can always be postulated. However, the staff
concludes that the benefits of any additional modifications are unlikely to exceed the benefits of
the modifications evaluated and that the alternative improvements would not likely cost less
than the least expensive alternatives evaluated, when the subsidiary costs associated with
maintenance, procedures, and training are considered.

The staff concludes that Exelon used a systematic and comprehensive process for identifying
potential plant improvements for Quad Cities, and that the set of potential plant improvements
identified by Exelon is reasonably comprehensive and therefore acceptable. This search
included reviewing insights from the IPE and IPEEE and other plant-specific studies, reviewing
plant improvements considered in previous SAMA analyses, and using the knowledge and
experience of its PRA personnel. While explicit treatment of external events in the SAMA
identification process was limited, it is recognized that the implementation of plant modifications
for fire and seismic events and the absence of external event vulnerabilities reasonably justifies
examining primarily the internal events risk results for this purpose.
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G.4 Risk Reduction Potential of Plant Improvements

Exelon evaluated the risk-reduction potential of the 17 Phase 2 SAMAs that were applicable to
Quad Cities. A majority of the SAMA evaluations were performed in a bounding fashion in that
the SAMA was assumed to completely eliminate the risk associated with the proposed
enhancement. Such bounding calculations overestimate the benefit and are conservative.

Exelon used model re-quantification to determine the potential benefits. The CDF and
population dose reductions were estimated using the 2002B Update of the Quad Cities PRA.
The changes made to the model to quantify the impact of SAMAs are detailed in Section F.6 of
Appendix F to the ER (Exelon 2003a) and in the response to the RAI (Exelon 2003b).
Table G-3 lists the assumptions considered to estimate the risk reduction for each of the 17
Phase 2 SAMAs, the estimated risk reduction in terms of percent reduction in CDF and
population dose, and the estimated total benefit (present value) of the averted risk as used In
the staff's assessment. The determination of the benefits for the various SAMAs Is further
discussed in Section G.6.1.

The staff has reviewed Exelon's bases for calculating the risk reduction for the various plant
improvements and concludes that the rationale and assumptions for estimating risk reduction
are reasonable and generally conservative (i.e., the estimated risk reduction is higher than what
would actually be realized). Accordingly, the staff based its estimates of averted risk for the
various SAMAs on Exelon's risk reduction estimates reported in the ER, but applied a multiplier
of 10 to these values to account for benefits in external events as discussed in Section G.6.2.
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On Table G-3. SAMA Cost/Benefit Screening Analysis C
99 X

% Risk Reduction Total Benefit (s)x

Phase 2 SAMA Assumptions POPUOIOIl 1 Est Cost(S)

CDF DO"e Bsln Estimate2

3 1 - Provide means for alternate safe Eliminate all failures associated 12 11 123,000 24,600 1 a) 25,000
shutdown makeup pump room cooling with safe shutdown makeup pump lb) 50,000
a - Revise procedures to use fire room cooling
protection system as backup
b - Develop procedures to open doors
and use portable fans to extend safe
shutdown makeup pump run time

2 - Develop procedures to use Fire Assign complete success to the 0 15 107,000 36,800 50,000
protection system as a containment drywell spray effectiveness In Level

0 spray source 2 for all sequences except Class II,
IV, and V

3 - Extend direct current power Change the 4-hour offsite AC 6 3 47,000 3a) >50,000
availability In a station black-out (SBO) recovery time to 8 hours. 3b) 50,000
a - Use fuel cells to extend DC power
availability in an SBO
b -Use portable generators as battery
charges during an SBO

4 - Develop/enhance procedures to Reduce the operator action human c1 c1 8,000 25,000
direct a 4 kV bus cross-tie. Investigate error probability by a factor of 100
Installation of hardware that would
perform an automatic cross-fie to the
opposite 4 kV bus given the failure of the
dedicated diesel generator.

5 - Provide a redundant and diverse Eliminate all diesel generator 0 0 0 >50,000
c source of cooling for the diesel cooling water failures
3 generators 3
CD
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Table G-3. SAMA CostlBenefit Screening Analysis (contd)

% Risk Reduction Total Benefit ($)

Phase 2 SAMA Assumptions Populatlon Baselne1  Best Cost (S)
CDF Dose Estimat

0

6 - Allow for powering specific loads
given an as bus failure
a - Provide procedures and hardware
for bypassing major as buses
b - Provide procedures for locally
starting equipment

7 - Develop procedures to delete high
drywell pressure signal from shutdown
cooling Isolation to allow Initiation of
shutdown cooling when the drywell Is at
elevated pressure

8 -Develop procedures to control
feedwater flow without 125-V DC
power to prevent tripping feedwater
on high/low level

9 - Remove the low pressure coolant
Injection loop select logic or Install a
bypass switch to allow use of the SA
loop for Injection in the event of a *BW
injection path failure 2

10 - Develop procedures to stop
reactor depressurizatlon at 100 psIg
and demonstrate reactor core
Isolation cooling operability following
depressurlzatlon

11 - Provide an ahtemate means of
opening a pathway to the reactor
pressure vessel for standby liquid control
Injection

Eliminate all DC power failures
as severe accidents

35

Set the basic event 'shutdown
cooling Isolates on high drywell
pressure' to zero

ci 8,000 25,000

25 320,000 320,000 6a) >250,000
6b) 100,000

Reduce all DC power failures by
50%

18 13 167,000 167,000 75,000

z
a
M
G)

!A

C

0O

'a

Change the probability of failure to
manually open the low pressure
coolant Injection A Injection valve
from 1.0 to 0.0

Eliminate anl reactor core
Isolation cooling failures
associated with suppression
pool cooling

Set the random and common
cause failure of the explosive
valves to zero

0

21

1

0 0 >50,000

19 215,000 72,000 4 100,000

3 26,000 >100,000
0.

C)
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M CD
% Risk Reduction Total Benefit ($)

Phase 2 SAJiA Assumptions Popuatio se Best Cost x

(nCOF Dose Estimate' C

2 - Enrich boron to reduce the time Reduce the human error c1 <1 7,000 >50,000
3 required to achieve shutdown, thereby probabilities for boron Initiation and
CD increasing time available for successful reactor pressure vessel water level

activation of standby liquid control control by 50%

13 - Add a rupture disk to the hardened Set vent failure modes to zero 7 7 72,000 >100,000
vent to provide passive overpressure
relief

14 - Develop or enhance existing Eliminate all Class II sequences 23 21 236,000 78,000 4 100,000
procedures to control containment with successful containment
venting within a narrow band of venting
pressure

_ 15 - Provide hardware modification and Set turbine building closed cooling 6 5 57,000 >50,000
procedural guidance to permit inter-unit water initiating event frequency and
cross-tie capability for turbine building all turbine building closed cooling
closed cooling water water component failures to 0.0

16 - Bypass main steam isolation valve Reduce human error probability for 5 7 60,000 >100,000
in turbine trip ATWS scenarios operator failure to bypass main

steam isolation valve low reactor
pressure vessel level interlock (or
AiWS) from 0.91 to 0.01.

17- Improve Instrument air reliability, Set vent failure modes to zero 7 7 72,000 28,000 17a) >50,000
thereby Increasing ability to vent 17b) 50,000
containment 5
a - Allow cross connection of
uninterruptable compressed air supply to

c- opposite unit
3 b - Provide backup bottles or portable air
CD

compressors to open valves when
8 instrument air is lost



Table G-3. SAMA Cost/Benefit Screening Analysis (contd)
C-

Note: SAMAs In bold were Judged to be cost-beneficial.
(D

Values are based on Exelon averted cost estimates reported In the ER, but are Increased by a factor of 10 to account for additional risk reduction
benefits In external events.

2 Values based on Exelon's more detailed re-evaluation of cost estimates, but are Increased by a factor of 10 to account for additional risk reduction
benefits In external events.

s This SAMA was retained for further analysis because It did not meet any of the Phase 1 screening criteria discussed in Section G.3.1, but in the
Phase 2 assessment was found to have no noticeable impact on CDF or population dose.

4 Revised benefit Is based on a factor of three reduction from the baseline benefit. The staff expects that the actual benefit would be greater than this
value, and above the estimated Implementation cost.

5 This SAMA was retained for further analysis as a low cost alternative to major Instrument air modifications (EC335806 and EC335807) that were
approved for Implementation but subsequently canceled due to the large scope of equipment changes. Although this SAMA has a negative net
value, Exelon plans to Implement this modification Independent of the SAMA evaluation.
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G.5 Cost Impacts of Candidate Plant Improvements

Exelon estimated the costs of implementing the 17 candidate SAMAs through the application of
engineering judgment and review of other plants' estimates for similar improvements. The cost
estimates conservatively did not include the cost of replacement power during extended
outages required to implement the modifications, nor did they include recurring maintenance
and surveillance costs or contingency costs associated with unforeseen implementation
obstacles. Cost estimates typically included procedures, engineering analysis, training, and
documentation, in addition to any hardware.

The staff reviewed the bases for the applicant's cost estimates. For certain improvements, the
staff also compared the cost estimates (presented in Table 7-3 of the response to the RAI) to
estimates developed elsewhere for similar improvements, including estimates developed as
part of other licensees' analyses of SAMAs for operating reactors and advanced light-water
reactors. The cost estimates provided in the response to the RAI were typically in the form of
ranges. The staff reviewed these ranges and found them to be consistent with estimates
provided in support of other plants' analyses. In response to an RAI, Exelon provided more
specific values, typically at the upper end of the previously provided ranges. For purposes of
evaluating specific SAMAs, the staff selected values from the range to represent a reasonable
or typical cost.

The staff concludes that the cost estimates provided by Exelon, as adapted by the staff (see
Section G.6.2), are sufficient and appropriate for use in the SAMA evaluation.

G.6 Cost-Benefit Comparison

Exelon's cost-benefit analysis and the staff's review are described in the following sections.

G.6.1 Exelon Evaluation

The methodology used by Exelon was based primarily on NRC's guidance for performing cost-
benefit analysis, i.e., NUREG/BR-01 84, Regulatory Analysis Technical Evaluation Handbook
(NRC 1 997d). The guidance involves determining the net value for each SAMA according to
the following formula:

Net Value = (APE + AOC + AOE + AOSC) - COE
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where,

APE = present value of averted public exposure ($)
AOC = present value of averted offsite property damage costs ($)
AOE = present value of averted occupational exposure costs ($)
AOSC = present value of averted onsite costs ($)
COE = cost of enhancement ($).

If the net value of a SAMA is negative, the cost of implementing the SAMA is larger than the
benefit associated with the SAMA and it is not considered cost-beneficial. Exelon's derivation
of each of the associated costs is summarized below.

Averted Public Exnosure (APE) Costs

The APE costs were calculated using the following formula:

APE = Annual reduction in public exposure (Aperson-rem/year)
x monetary equivalent of unit dose ($2,000 per person-rem)
x present value conversion factor (10.76 based on a 20-year period with a
7 percent discount rate).

As stated in NUREG/BR-0184 (NRC 1997d), it is important to note that the monetary value of
the public health risk after discounting does not represent the expected reduction in public
health risk due to a single accident. Rather, it is the present value of a stream of potential
losses extending over the remaining lifetime (in this case, the renewal period) of the facility.
Thus, it reflects the expected annual loss due to a single accident, the possibility that such an
accident could occur at any time over the renewal period, and the effect of discounting these
potential future losses to present value. For the purposes of initial screening, Exelon calculated
an APE of approximately $36,000 for the 20-year license renewal period, which assumes
elimination of all severe accidents.

Averted Offsite Propertv Damage Costs (AOCM

The AOCs were calculated using the following formula:

AOC = Annual CDF reduction
x offsite economic costs associated with a severe accident (on a per-event basis)
x present value conversion factor.

For the purposes of initial screening which assumes all severe accidents are eliminated, Exelon
calculated an annual offsite economic risk of about $2,800 based on the Level 3 risk analysis.
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This results in a discounted value of approximately $30,200 for the 20-year license renewal
period.

Averted OccuDational Exposure (AOE) Costs

The AOE costs were calculated using the following formula:

AOE = Annual CDF reduction
x occupational exposure per core damage event
x monetary equivalent of unit dose
x present value conversion factor.

Exelon derived the values for averted occupational exposure from information provided in
Section 5.7.3 of the regulatory analysis handbook (NRC 1 997d). Best estimate values provided
for immediate occupational dose (3300 person-rem) and long-term occupational dose (20,000
person-rem over a 1 0-year cleanup period) were used. The present value of these doses was
calculated using the equations provided in the handbook in conjunction with a monetary
equivalent of unit dose of $2,000 per person-rem, a real discount rate of 7-percent, and a time
period of 20 years to represent the license renewal period. For the purposes of initial
screening, which assumes all severe accidents are eliminated, Exelon calculated an AOE of
approximately $800 for the 20-year license renewal period.

Averted Onsite Costs (AOSCI

Averted onsite costs (AOSC) include averted cleanup and decontamination costs and averted
power replacement costs. Repair and refurbishment costs are considered for recoverable
accidents only and not for severe accidents. Exelon derived the values for AOSC based on
information provided in Section 5.7.6 of the regulatory analysis handbook (NRC 1 997d).

Exelon divided this cost element into two parts - the Onsite Cleanup and Decontamination
Cost, also commonly referred to as averted cleanup and decontamination costs, and the
replacement power cost.

Averted cleanup and decontamination costs (ACC) were calculated using the following formula:

ACC = Annual CDF reduction
x present value of cleanup costs per core damage event
x present value conversion factor.

The total cost of cleanup and decontamination subsequent to a severe accident is estimated in
the regulatory analysis handbook to be $1.5 x 109 (undiscounted). This value was converted to
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present costs over a 10-year cleanup period and integrated over the term of the proposed
license extension. For the purposes of initial screening, which assumes all severe accidents
are eliminated, Exelon calculated an ACC of approximately $26,000 for the 20-year license
renewal period.

Long-term replacement power costs (RPC) were calculated using the following formula:

RPC = Annual CDF reduction
x present value of replacement power for a single event
x factor to account for remaining service years for which replacement power is

required
x reactor power scaling factor

Exelon based Its calculations on the value of 912 MW(e). Therefore, Exelon applied a power
scaling factor of 912 MW(e)/910 MW(e) to determine the replacement power costs. For the
purposes of initial screening, which assumes all severe accidents are eliminated, Exelon
calculated an RPC of approximately $17,300 for the 20-year license renewal period.

Using the above equations, Exelon estimated the total present dollar value equivalent
associated with completely eliminating severe accidents at Quad Cities to be about $1 1OK.

Exelon's Results

If the implementation costs were greater than the MAB of $1 10K, then the SAMA was screened
from further consideration. Thirty-nine of the 54 SAMAs surviving the Initial Phase 1 screening
were eliminated from further consideration in this way leaving 15 for final analysis. A more
refined look at the costs and benefits was performed for the 15 SAMAs, and none were found
to be cost-beneficial. The Phase 1 screening was revisited using a screening value of $500K
rather than $1 10K to account for the potential impact of external events, and two additional
SAMAs were identified.

Exelon applied a multiplier of five to the averted cost estimates (for internal events) for each
SAMA to account for the potential impact of external events and uncertainties. As a result,
seven of the 17 SAMAs were found to be potentially cost-beneficial. Exelon performed a more
detailed assessment of each of the seven SAMAs to more realistically estimate the risk
reduction and implementation costs for each SAMA. Based on this assessment, Exelon
concluded that none of the seven SAMAs would be cost-beneficial.
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G.6.2 Review of Exelon's Cost-Benefit Evaluation

The cost-benefit analysis performed by Exelon was based primarily on NUREG/BR-01 84 (NRC
1 997d) and was executed consistent with this guidance.

In response to an RAI, Exelon considered the uncertainties associated with the internal events
CDF (see Table G-4 below). Since Exelon does not currently have an uncertainty analysis for
the Quad Cities PRA, they estimated the uncertainty distribution by reviewing representative
distributions for several plants (Exelon 2003b). Exelon used the results of the LaSalle Risk
Methods Integration and Evaluation Program PRA to obtain the Quad Cities 95" percentile
value. The ratio of the 95W' percentile CDF to the mean CDF value in the LaSalle study is 4.5.
The 2.2x1 0 per year point estimate mean CDF for Quad Cities was multiplied by this ratio,
yielding a 95" percentile value of 1 .Oxl 0- per year for Quad Cities. This value and an error
factor of eight are used to obtain the median value, and subsequently the 5' percentile value. If
the 95W percentile value of the CDF were utilized in the cost-benefit analysis instead of the
mean CDF value, the estimated benefits would increase by about a factor of five.

Table G-4. Uncertainty in the calculated CDF for Quad Cities

Percentile CDF (per year)

95th 1.Ox105|

mean 2.2x104

median 1 .25x104

5th 1.6x10-7

In the IPEEE, Exelon reported a fire CDF of 7.13x1O5 per year. This is approximately 30 times
higher than the internal events CDF of 2.2x1 0-6per year. Due to the large contribution from fire
events, the staff asked Exelon to consider the impact on the SAMA identification and screening
process by including the risk from external events. In response to the RAI, Exelon stated that
the methodology used to determine the fire CDF is judged to be highly conservative, particularly
in the areas of initiating event frequencies, fire response modeling and human reliability
analysis. In Attachment A to its response, Exelon discusses the conservatism it believes exists
in the model in each of these areas, and the approximate reduction that the conservatism
affords. Exelon's rationale and the staff's assessment are summarized below.

For initiating events, Exelon refers to a recently issued NRC report concerning a revised fire
events database (NRC 2002b). Exelon states that the NRC data would support the use of
lower fire initiating event frequencies than used in the Quad Cities IPEEE. Based on a
comparison of the initiating event frequencies from the report and from the Quad Cities model
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for several fire areas, Exelon states that a factor of two reduction in the initiating event
frequency portion of the fire CDF can be made as a reasonable assumption to provide a more
accurate comparison to the internal events CDF. Exelon essentially argues that reductions in
initiating event frequencies in these fire areas directly translate into similar reductions in specific
equipment ignition frequencies. A staff review of the NRC report verified that the initiating
frequencies were lower than those originally reported in the Quad Cities IPEEE, however, the
data is only provided for fire areas and does not support the determination of ignition
frequencies for specific equipment. In addition, less significant fires were screened from the
data. Therefore, the data represent the fire ignition frequencies for more severe fires. These
data are not directly comparable to the ignition frequencies in the IPEEE. Although the staff
believes that reductions in the ignition frequencies have occurred, it does not believe that the
evidence provided by the licensee is sufficient to justify a factor of two reduction. This is
especially true for the risk-significant fires where ignition frequencies are typically low and the
development of the ignition frequency is typically more rigorous.

For system fire response modeling, Exelon states that the Quad Cities fire model typically
utilized bounding approaches regarding the immediate effects of the fire (e.g., all cables In a
tray are always failed for a cable tray fire, and all failed cables lead to failure states of the
associated equipment). Severity factors were utilized for the purposes of distinction (size and
consequence of fire). The complement of the severity factor was also maintained in the
analysis such that the total frequency was always preserved. In addition, Exelon repeats its
discussion regarding lower initiating event frequencies. The staff finds that there are three
points presented in support of this reduction factor: lower Ignition frequencies, lower severity
factors and bounding approaches regarding the fire's Immediate effects. The staff's view on
lower ignition frequencies is discussed above. For severity factors, a review of the NRC report
did not find evidence that it supported a reduction in severity factor. The report states "Fire
severity, risk Implications, and duration of power operation fire events were not updated from
the initial study." As a result the staff can not support this contribution to the system fire
response modeling reduction. The final point is the claim that the bounding approaches were
used regarding the fire's immediate effects. A review of the Quad Cities IPEEE Revision 1
submittal found that detailed fire modeling practices were used for risk-significant contributors.
Given these observations, the staff believes that the proposed reduction factor is not supported.

For human reliability analysis and level of detail, Exelon provides examples of what it believes
are simplified human reliability analysis modeling and lack of sufficient level of detail In the
model, and concludes that such factors can easily lead to an additional factor of three reduction
in the fire CDF. The IPEEE Revision 1 submittal states that the fire PRA model incorporated all
of the operator actions included In the plant's Intemal events PRA. Actions in the main control
room were not considered adversely impacted by postulated fire events outside the control
room. For fires in the control room, actions with a required response time of 30 minutes or less
were considered failed. All actions outside the control room were set to 1.0 except for two.
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These two actions were considered as applicable and not modified from their internal-events
values. The IPEEE submittal also states, "The extensive use of a human error probability of
1.0 for potential operator actions outside the control room is conservative but does not have a
significant impact on the overall analysis results. This is because these events do not appear in
the dominant cutsets for the analysis." Although the staff believes that the consideration of
additional actions would likely reduce the calculated risk, we do not believe that the factor of
three reduction due to human reliability analysis and level of detail is fully supported.

In addition to the above discussion, Exelon noted that a large oil fire involving the reactor
feedwater pumps was the dominant risk contributor from the IPEEE fire study. In response to
this insight, a modification was performed at Quad Cities to improve the response time of the
sprinkler heads in the reactor feed pump area, and the modification results in a 25% reduction
in fire risk. Exelon also noted that the installation of a modification to provide alternate or
redundant air supply for the containment vent valves (addressed by Phase 2 SAMA 17) in the
Fall 2003 has been estimated to reduce the fire CDF by 17 percent. However, Exelon notes
that the combined benefit of this modification with the sprinkler head modification would likely
be less than the sum of the benefits from each of these modifications.

As a result of the improvements in ignition frequency, fire response modeling, and human
reliability analysis, Exelon states that it believes the fire CDF can be reduced by a factor of 12
from 7.13x104 per year to 6.1x104 per year. As such, the fire CDF would be about three times
the internal events CDF. Based on this assessment, Exelon applied a multiplier of five to the
averted cost estimates (for internal events) for each SAMA, and characterized the result as an
upper bound averted cost estimate. These values could be considered to account for SAMA
benefits in internal events, external events, and internal floods. These values would also
represent the impact of uncertainties in internal event frequencies (i.e., the impact if the CDF
was increased from the mean value of 2.2x1 0 per year to the 95 percentile value of 1 .Ox1 0-5

per year).

The staff agrees that the Quad Cities IPEEE fire analysis contains numerous conservatisms
and that a more realistic assessment could result in a substantially lower fire CDF. In the staff's
view, the factor of 12 reduction in CDF claimed by Exelon represents the maximum reduction
that could be justified. At this level, the fire CDF would be three times the internal events CDF,
and the benefits of SAMAs in external events would be accommodated by applying a multiplier
of five to the internal events benefits. However, the staff believes that the Information provided
by Exelon is not sufficient to support the full reduction and that the reduction in fire CDF may be
much smaller than claimed by Exelon, closer to a factor of two to three. Given a factor of three
reduction in the IPEEE fire CDF, the resulting fire CDF would be about a decade higher than
the internal events CDF. This would justify use of a multiplier of 10 rather than five to represent
the additional SAMA benefits in external events. Consideration of uncertainties could result In
further increases in this multiplier.
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In view of the large relative contribution to risk from fire events at Quad Cities, the staff
increased the averted cost estimates reported in the ER (which are based on consideration of
only internal events) by a factor of 10 to obtain a baseline estimate of the benefits for each
SAMA. This implicitly assumes that each SAMA would offer the same percentage reduction in
external event CDF and population dose as it offers in internal event CDF and population dose.
While this provides only a crude approximation of the potential benefits, such an adjustment
was considered appropriate given the large risk contribution from external events relative to
internal events and the lack of information from the licensee on which to base a more precise
risk reduction estimate for external events. The baseline benefit values are shown in Table G-3
for the 17 Phase 2 SAMAs. To account for a potentially greater contribution from external
events and the impact of uncertainties, the staff also considered the impact that further
Increases in the multiplier would have on the identification and dispositioning of candidate
SAMAs, as described below.

As shown in Table G-3, the baseline benefits exceed the estimated implementation costs for
seven of the Phase 2 SAMAs (1, 2, 6, 8, 10,14, and 17). Exelon re-examined each of these
SAMAs to ensure that the averted cost estimates from the internal events analysis appropriately
represent the potential benefit rather than the maximum benefit. This Included re-examining
the assumptions used in the initial screening analysis, as well as recognizing existing model
limitations that could lead to over-estimation of the averted costs. In some cases, the
implementation costs were also refined to better represent the actual costs that would be
incurred. The results of this reassessment are provided in Table 7-4 of the RAI response
(Exelon 2003b), and summarized below. The staff considered this additional information and
where appropriate, developed revised estimates of the benefits for these SAMAs. These are
reported as "best estimate values in Table G-3.

SAMA 1 involves improving the existing procedural guidance for use of the fire protection
system as a backup for providing safe shutdown makeup pump room cooling. The staff
initially estimated the benefit of this SAMA to be $123,000 per unit based on Exelon's risk
reduction estimate reported In the ER and a factor of 10 adjustment to account for external
events. Based on additional Information provided by Exelon, the benefit would be about a
factor of five lower, or about $24,600 per unit, if a more realistic human error probability was
used for the operator action to utilize the fire protection system as a backup means of safe
shutdown makeup pump room cooling. Exelon states that the current failure probability for
this action is 0.1 1, which is based on a lack of clear symptom-based direction for
subsequent losses of service water following initial use of the safe shutdown makeup pump.
However, all the dominant cutsets that include this human error probability result from the
loss of service water as an initiating event. The licensee states that the current procedural
direction for using the Fire protection system to recover when service water is lost as an
initiating event is very clear and states that a more realistic human error probability for these
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scenarios is a factor of five lower. The staff finds this rationale to be reasonable and
concludes that the benefit of this SAMA would more realistically be about $24,600. Exelon
estimated the cost of implementing this SAMA to be about $25,000 to $50,000 per unit,
including the cost of engineering analysis and procedure development. The staff expects
the costs to be towards the low end of this range because this appears to be an
enhancement to current procedures as opposed to the development of new procedures,
and does not appear to require additional engineering analysis. As an alternative, Exelon
also considered developing procedural guidance to open safe shutdown makeup pump
room doors and use portable fans to extend safe shutdown makeup pump run time. A
thermal analysis would be needed to demonstrate the viability of this strategy. The costs
and benefits associated with this alternative would be higher than those for the fire system
procedure modification due to the required thermal analysis. The staff concludes that this
SAMA would have a slightly negative net value. However, the costs and benefits are
comparable, and the SAMA could be cost-beneficial given a more detailed assessment of
its benefits in external events, or when uncertainties are taken into account.

SAMA 2 involves enhancing the drywell spray system by developing procedural guidance to
use the fire protection system as an alternative source of water. The staff initially estimated
the benefit of this SAMA to be $107,000 per unit based on Exelon's risk reduction estimate
reported in the ER and a factor of 10 adjustment to account for external events. Exelon
states that two classes of scenarios account for much of the calculated averted cost and
that these scenarios would not benefit from SAMA 2. In one scenario class, Exelon states
that power would not be available to the drywell spray valves precluding any benefit from
the proposed improvement. The other scenario class does not credit the recovery of the
low pressure coolant injection pumps for the drywell spray function even though these
pumps are available. The staff finds this rationale to be reasonable. When credit for the
SAMA is eliminated for these two scenarios, the total benefit is reduced to $36,800 per unit.
Exelon estimated the cost of implementing this SAMA to be about $25,000 to $50,000 per
unit, including the cost of engineering analysis, procedure development, and training. The
staff expects the costs to be at the upper end of this range because of the need for
engineering analysis to support procedure development. The staff concludes that this
SAMA has a negative net value. However, the costs and benefits are generally
comparable, and the SAMA could be cost-beneficial given a more detailed assessment of
its benefits in external events, or when uncertainties are taken into account.

* SAMA 6 involves two options for improving the plant's response to the loss of 125-V DC
power. These are: (a) the installation of hardware and development of procedures for
bypassing major DC buses, and (b) the development of procedures for locally starting
equipment using temporary cables to feed DC from switchgear from the other unit. Based
on Exelon's risk reduction estimate reported in the ER and a factor of 10 adjustment to
account for external events, the staff estimates that SAMA 6 has a benefit of approximately
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$320,000 per unit. Exelon states that alternative feeds are already proceduralized for those
buses that can be fed from either unit, and that bypassing the other DC buses would require
additional hardware, including buses, distribution cabinets, and breakers. Exelon estimates
that the costs associated with option 6a (hardware, engineering analysis, procedure
development, and training) would exceed $250,000 per unit. The staff finds this position to
be reasonable given the extent of the associated hardware modifications. For the second
alternative, Exelon states that locally starting equipment without DC power is not a trivial
action due to personnel hazard that results when the DC powered protection and interlocks
are also not available. Exelon concludes that preparing procedural direction to bypass
major DC buses, providing instructions for local start, and providing training for the
recommended approaches would lead to overall implementation costs that would easily
exceed $200,000 per unit. The staff believes that the cost estimate may be overstated, and
may more reasonably be estimated at $100,000 per unit. The staff notes that Exelon
identified several modifications for potential fire CDF reduction in response to RAls,
including the installation of relays and fuses to Improve 125-V DC control power availability
for 4-kV and 480-V switchgear, respectively (see Section G.2.2). However, the licensee
stated that these were not pursued due to the extensive design engineering and analysis
(Exelon 2003b). The staff believes that locally starting equipment could be effective in
recovering some of these fire-related events. The staff believes that the licensee review of
the protection and interlock requirements for the 4-kV and 480-V AC breakers would benefit
from the design similarities within each class of breakers and that standard sets of
precautions and processes could be developed. It Is further believed that considerable
savings in engineering analysis would be achieved due to the similarities between the units.
As such, the costs of SAMA 6b are expected to be lower than estimated by Exelon. The
staff concludes that when these lower costs are taken into consideration, SAMA 6b would
be cost-beneficial.

SAMA 8 increases the functionality of feedwater during loss of 125-V DC scenarios through
the development of procedures to control feedwater without 125-V DC. Based on Exelon's
risk reduction estimate reported in the ER and a factor of 10 adjustment to account for
external events, the staff estimates that SAMA-8 has a benefit of approximately $167,000
per unit. Exelon originally estimated that the cost of implementing this SAMA would be
about $50,000 to $100,000 per unit, including the cost of engineering analysis, procedure
development, and training. In its revised assessment, Exelon indicates that the cost would
be $100,000 per unit. Exelon states that the difficulty of controlling feedwater without DC
power is not with the feedwater control system but with the leakage past the closed
feedwater regulation valves. Exelon explained that the operators would need to trip two of
the three reactor feed pumps (RFPs) to reduce flow and would attempt to control reactor
vessel level on the remaining pump. However, the loss of 125-V DC results in the loss of
control power and protective functions to the RFPs. In addition, due to the leakage past the
closed feedwater control valves, the remaining RFP would need to be cycled on and off to
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maintain level. Without DC power, the tripping of the two RFPs and the cycling of the
remaining RFP have to be performed locally at the breaker. It is further stated that these
compensating actions are difficult such that procedures would require significant
development work and engineering analysis. The NRC staff believes that procedural
direction and training addressing the precautions and actions for timely local tripping of two
RFPs and the local operation of the remaining pump would be an effective means of
improving the likelihood of success of these difficult compensatory actions. The NRC staff
also believes that developing guidance for these actions prior to the event will be far more
effective than attempting to mitigate a loss of 125-V DC without such guidance. The staff
expects the costs to be within the range originally provided by Exelon, but less than the
upper end of this range because the implementation issues appear to be well understood
and the engineering analysis does not appear to be extensive. The staff concludes that
SAMA 8 would be cost-beneficial.

SAMA 10 involves the development of operating procedures to terminate reactor
depressurization prior to loss of the steam-driven reactor core isolation cooling pump (e.g.,
100 psig), and supporting analyses to establish that reactor core isolation cooling can run
reliably following depressurization. The staff initially estimated the benefit of this SAMA to
be $215,000 per unit based on Exelon's risk reduction estimate reported in the ER and a
factor of 10 adjustment to account for external events. In response to an RAI, Exelon
argued that the risk reduction would be about a factor of three less if operator recovery of
reactor pressure vessel injection following venting (which is not credited in the PRA) were
taken into account. Exelon states that current procedures allow considerable flexibility in
implementing containment venting and providing long term injection. Numerous alternate
injection systems are identified in the current emergency operating procedures and there is
significant time available for the Emergency Response Organization to develop a strategy to
utilize this equipment following venting. Exelon identified several specific alternatives for
providing long-term injection and the associated procedures, including using low pressure
coolant injection pumps with an inventory source from the condensate storage tank, using
condensate pumps with inventory provided by the hotwell with makeup to the hotwell
provided by standby coolant supply and using the fire protection system pumps through the
residual heat removal system. Exelon concludes that given these considerations, its
original benefit estimate is high by at least a factor of three. SAMA 14 addresses a similar
improvement associated with providing procedural enhancements for the control of
containment venting in order to avoid the adverse impacts on low pressure emergency core
cooling injection systems. The estimated benefits for SAMA 14 are similar to those for
SAMA 10, and Exelon also argued that the benefits ascribed to SAMA 14 are high by a
factor of three for the same reasons as stated for SAMA 10.

Exelon's justification for the factor of three reduction is a judgement that if the numerous
alternatives available for injection were credited in the PRA the associated CDF would be
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reduced by a factor of three or more. The staff believes that some risk improvement would
be achieved if these strategies were credited in the PRA, but based on the quantitative
rationale provided by Exelon was not able to reach a conclusion that a factor of three
reduction was appropriate. Exelon originally estimated that the cost of implementing SAMA
10 or 14 would be about $50,000 to $100,000 per unit, including the cost of engineering
analysis, procedure development, and training, which could be extensive. In its revised
assessment Exelon Indicates that the cost would be $100,000 per unit. The staff considers
this estimate to be reasonable. The staff notes that without additional credit for operator
action, SAMA 10 or 14 would be cost-beneficial, whereas with the full reduction In benefits
claimed by Exelon (i.e., a benefit of $72,000 rather than $215,000 for SAMA 10) both of
these SAMAs would have a negative net value. The staff expects that the actual benefit
would be higher than claimed by Exelon, and close to or greater than the estimated
implementation costs for these SAMAs. Accordingly, the staff concludes that SAMAs 10
and 14 are cost-beneficial.

It should be noted that since both SAMAs 10 and 14 address a similar safety function, the
implementation of either SAMA might reduce the risk reduction potential to a level at which
the remaining SAMA would not be cost-beneficial.

SAMA 17 involves the use of a cross connection of uninterruptable compressed air supply
to the opposite unit. The lower cost alternative to this SAMA is the use of backup bottles or
portable air compressors. Based on Exelon's risk reduction estimate reported in the ER and
a factor of 10 adjustment to account for external events, the staff originally estimated the
benefit associated with this SAMA to be about $72,000. This estimate was based on
assuming a perfect vent. Exelon provided a revised benefit estimate based on a refinement
of the modeling approach used to estimate the benefit. Specifically, the revised estimate
assumes that the instrument air recovery is perfect. The staff considers this assumption to
be more representative of the benefits offered by this SAMA. Based on the revised
estimate, the staff estimates the benefit for this SAMA to be $28,000 per unit. Although the
estimated implementation costs ($50,000) are higher that the estimated benefit, Exelon
plans to implement this modification.

Based on the staff's review of the information provided by Exelon in response to the RAI, the
staff has determined that six SAMAs are potentially cost-beneficial (Phase 2 SAMAs 1,2, 6, 8,
10, and 14).

The staff also considered the impact that further increases in the contribution from external
events or analysis uncertainties would have on the dispositioning of the 10 Phase 2 SAMAs that
were screened out (i.e., the unshaded SAMAs in Table G-3). When Exelon's averted cost
estimates reported in the ER are increased by a factor of 10, SAMA 3 comes close to being
cost-beneficial, with an estimated benefit of $47,000 and an estimated implementation cost of
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$5;0,000 per unit. The low cost alternative explored in SAMA 3 involves the use of portable
diesel generators to provide backup power to the battery chargers. Based on staff estimates
produced as part of the resolution of Generic Safety Issue 189, "Susceptibility of Ice Condenser
and Mark IlIl Containments to Early Failure from Hydrogen Combustion During a Severe
Accident," (NRC 2002c) the cost for use of a portable generator as backup power was
estimated at about $200,000 per unit. Even if the implementation costs are somewhat lower, it
is unlikely that SAMA 3 will be cost-beneficial at Quad Cities.

Several other SAMAs have estimated benefits within a factor of two of the estimated
implementation costs, i.e., Phase 2 SAMAs 13, 15, and 16. The benefits for these SAMAs are
estimated to range from $57,000 to $72,000 and the implementation costs are estimated to be
greater than $100,000. However, each of these SAMAs involve hardware modifications as well
as procedure changes. The cost range for hardware modifications provided by Exelon is
greater than $100,000, up to $1 million or more. Although Exelon did not provide details on the
hardware modifications needed for these SAMAs, the staff believes that such modifications
would be significantly greater than the minimal hardware cost provided by Exelon. Therefore,
the staff does not believe that these SAMAs would be cost-beneficial at Quad Cities.

Exelon also performed a sensitivity analysis that addressed variations in discount rate. The use
of a three-percent real discount rate (rather than seven percent used in the baseline) results in
an increase in the maximum attainable benefit of approximately 28 percent. The results of the
sensitivity study are bounded by the baseline averted cost estimates adopted by the staff for
each SAMA.

The staff concludes that the costs of all of the SAMAs assessed would be higher than the
associated benefits, with the exception of the six SAMAs discussed above.

G.7 Conclusions

Exelon compiled a list of 280 SAMA candidates using the SAMA analyses as submitted in
support of licensing activities for other nuclear power plants, NRC and industry documents
discussing potential plant improvements, and the plant-specific insights from the Quad Cities
IPE, IPEEE, and current PRA model. A qualitative screening removed SAMA candidates that
(1) were not applicable at Quad Cities due to design differences, (2) were sufficiently similar to
other SAMAs, and therefore combined with another SAMA, (3) had already been implemented
at Quad Cities, or (4) had no significant safety benefit or had implementation costs greater than
any possible risk benefit. A total of 226 SAMA candidates were eliminated based on the above
criteria, leaving 54 SAMA candidates for further evaluation.

Using guidance in NUREG/BR-01 84 (NRC 1 997d), the current PRA model, and a Level 3
analysis developed specifically for SAMA evaluation, a MAB of about $11 OK, representing the
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total present dollar value equivalent associated with completely eliminating severe accidents at
Quad Cities, was derived. Thirty-nine of the 54 SAMAs were screened from further evaluation
because their implementation costs were greater than this MAB. Exelon performed a revised
screening based on consideration of the potential impact of external events and uncertainties,
and two additional SAMAs were identified. For the 15 SAMA candidates and two additional
alternatives identified during the re-screening, a more detailed assessment and cost estimate
were developed as shown in Table G-3. Exelon applied a multiplier of five to the averted cost
estimates (for internal events) for each SAMA, and characterized the result as an upper bound
averted cost estimate. The baseline benefits exceeded the estimated implementation costs for
seven of the Phase 2 SAMAs. Exelon re-examined each of these SAMAs to ensure that the
averted cost estimates from the Internal events analysis appropriately represent the potential
benefit rather than the maximum benefit. As a result of this reassessment, the cost-benefit
analyses showed that none of the candidate SAMAs were cost-beneficial.

The staff reviewed the Exelon analysis and concluded that the methods used and the
implementation of those methods were sound. The treatment of SAMA benefits and costs, the
generally large negative net benefits, and the inherently small baseline risks support the
general conclusion that the SAMA evaluations performed by Exelon are reasonable and
sufficient for the license renewal submittal. The unavailability of a seismic and fire PRA model
precluded a detailed quantitative evaluation of SAMAs specifically aimed at reducing risk of
these initiators; however, to account for external events, the staff increased the estimated
internal events benefits by factor of ten. Based on this evaluation, seven SAMAs would have a
positive net value. When more realistic assumptions are used, this list is reduced to four
SAMAs that would be cost-beneficial (SAMAs 6, 8, 10, and 14), and two additional SAMAs that
are close to being cost-beneficial and could be cost-beneficial given a more detailed
assessment of their benefits in external events, or when uncertainties are taken into account
(SAMAs 1 and 2). The staff believes that these SAMAs could be effective in recovering some
of the fire-related events. Since SAMA 10 and 14 address a similar safety function,
implementation of either SAMA might reduce the residual risk to a level at which the remaining
SAMA would not likely be cost-beneficial. Improvements realized as a result of the IPEEE
process at Quad Cities, and implementation of these cost-beneficial SAMAs would minimize the
likelihood of identifying further cost-beneficial enhancements. It is also noted that, although the
SAMA is not cost-beneficial, Exelon plans to implement SAMA 17 independent of this SAMA
evaluation.

Based on its review of the Exelon SAMA analysis, the staff concurs that none of the candidate
SAMAs are cost-beneficial, except as noted above. This Is based on conservative treatment of
costs and benefits. This conclusion is consistent with the low residual level of risk indicated in
the Quad Cities PRA and the fact that Quad Cities has already implemented many plant
improvements identified from the IPE and IPEEE processes. Given the potential risk reduction
and the relatively modest implementation costs of the six SAMAs identified above, the staff
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concludes that further evaluation of these SAMAs by Exelon is warranted. However, these
SAMAs do not relate to adequately managing the effects of aging during the period of extended
operation. Therefore, they need not be implemented as part of license renewal pursuant to
10 CFR Part 54.
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