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ABSTRACT

This draft supplemental environmental impact statement has been prepared in response to an
application submitted by Exelon Generation Company, LLC (Exelon) to renew the operating
license for Limerick Generating Station, Units 1 and 2 (LGS) for an additional 20 years.

This draft supplemental environmental impact statement includes the preliminary analysis that
evaluates the environmental impacts of the proposed action and alternatives to the proposed
action. Alternatives considered include natural gas combined-cycle (NGCC); supercritical
pulverized coal; new nuclear; wind power; purchased power; and not renewing the license (the
no action alternative).

The U.S. Nuclear Regulatory Commission’s preliminary recommendation is that the adverse

environmental impacts of license renewal for LGS are not great enough to deny the option of
license renewal for energy planning decisionmakers. This recommendation is based on the

following:

* the analysis and findings in NUREG-1437, Volumes 1 and 2, Generic
Environmental Impact Statement for License Renewal of Nuclear Plants;

* the environmental report submitted by Exelon;
* consultation with Federal, state, and local agencies;
* the NRC’s environmental review; and

» consideration of public comments received during the scoping process.
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EXECUTIVE SUMMARY

BACKGROUND

By letter dated June 22, 2011, Exelon Generation Company, LLC (Exelon) submitted an
application to the U.S. Nuclear Regulatory Commission (NRC) to issue renewed operating
licenses for Limerick Generating Station, Units 1 and 2 (LGS) for an additional 20-year period.

Pursuant to Title 10, Part 51.20(b)(2) of the Code of Federal Regulations (10 CFR 51.20(b)(2)),
the renewal of a power reactor operating license requires preparation of an environmental
impact statement (EIS) or a supplement to an existing EIS. In addition, 10 CFR 51.95(c) states
that the NRC shall prepare an EIS, which is a supplement to the Commission’s NUREG-1437,
Generic Environmental Impact Statement (GEIS) for License Renewal of Nuclear Plants.

Upon acceptance of Exelon’s application, the NRC staff began the environmental review
process described in 10 CFR Part 51 by publishing a Notice of Intent to prepare a supplemental
EIS (SEIS) and conduct scoping. In preparation of this SEIS for LGS, the NRC staff performed
the following:

¢ conducted public scoping meetings on September 22, 2011, in Pottstown,
Pennsylvania,

e conducted a site audit at the plant on November 7-10, 2011,
e reviewed Exelon’s environmental report (ER) and compared it to the GEIS,
e consulted with other agencies,

e conducted a review of the issues following the guidance set forth in
NUREG-1555, Standard Review Plans for Environmental Reviews for
Nuclear Power Plants, Supplement 1: Operating License Renewal, and

e considered public comments received during the scoping process.
PROPOSED ACTION

Exelon initiated the proposed Federal action—issuing renewed power reactor operating
licenses—by submitting an application for license renewal of LGS, for which the existing
licenses (NPF-39 and NPF-85) will expire on October 26, 2024, and June 22, 2029,
respectively. The NRC’s Federal action is the decision whether or not to renew the license for
an additional 20 years.

PURPOSE AND NEED FOR ACTION

The purpose and need for the proposed action (issuance of a renewed license) is to provide an
option that allows for power generation capability beyond the term of the current nuclear power
plant operating license to meet future system generating needs. Such needs may be
determined by other energy-planning decisionmakers, such as state, utility, and, where
authorized, Federal (other than NRC). This definition of purpose and need reflects the NRC’s
recognition that, unless there are findings in the safety review required by the Atomic Energy
Act or findings in the National Environmental Policy Act (NEPA) environmental analysis that
would lead the NRC to reject a license renewal application, the NRC does not have a role in the
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Executive Summary

energy planning decisions of whether a particular nuclear power plant should continue to
operate.

If the renewed licenses are issued, the appropriate energy-planning decisionmakers, along with
Exelon, will ultimately decide if the plant will continue to operate based on factors such as the
need for power. If the operating licenses are not renewed, then the facility must be shut down

on or before the expiration dates of the current operating licenses, October 26, 2024, and
June 22, 2029.

ENVIRONMENTAL IMPACTS OF LICENSE RENEWAL

The SEIS evaluates the potential environmental impacts of the proposed action. The
environmental impacts from the proposed action are designated as SMALL, MODERATE, or
LARGE. As set forth in the GEIS, Category 1 issues are those that meet all of the following

criteria:

The environmental impacts associated with the
issue is 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.

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

Mitigation of adverse impacts associated with the
issue is 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 Category 1 issues, no additional site-specific analysis is
required in this draft SEIS unless new and significant information
is identified. Chapter 4 of this report presents the process for
identifying new and significant information. Site-specific issues (Category 2) are those that do
not meet one or more of the criteria for Category 1 issues; therefore, an additional site-specific
review for these non-generic issues is required, and the results are documented in the SEIS.

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.

Recently, the NRC approved a revision to its environmental protection regulation,

10 CFR Part 51, which governs environmental impact reviews of nuclear power plant operating
license renewals. The NRC, through its rulemaking process, has completed an update and
re-evaluation of the potential environmental impacts associated with the renewal of an operating
license for a nuclear power reactor for an additional 20 years. A revised GEIS, which updates
the 1996 GEIS, provides the technical basis for the revised rule. The revised GEIS specifically
supports the revised list of NEPA issues and associated environmental impact findings for
license renewal contained in Table B—1 in Appendix B to Subpart A of the revised

10 CFR Part 51. The revised rule consolidates similar Category 1 and 2 issues, changes some
Category 2 issues into Category 1 issues, and consolidates some of those issues with existing
Category 1 issues. The revised rule also adds new Category 1 and 2 issues.
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Executive Summary

The revised rule is expected to be published in 2013; it will become effective 30 days after
publication in the Federal Register. Compliance by license renewal applicants will not be
required until 1 year from the date of publication (i.e., license renewal environmental reports
submitted later than 1 year after publication must be compliant with the new rule).
Nevertheless, under NEPA, the NRC must now consider and analyze, in its license renewal
SEISs, the potential significant impacts described by the revised rule’s new Category 2 issues,
and to the extent there is any new and significant information, the potential significant impacts
described by the revised rule’s new Category 1 issues.

The NRC staff has reviewed Exelon’s established process for identifying and evaluating the
significance of any new and significant information on the environmental impacts of license
renewal of LGS. Neither Exelon nor the NRC identified information that is both new and
significant related to Category 1 issues that would call into question the conclusions in the
GEIS. This conclusion is supported by NRC’s review of the applicant’s ER, other
documentation relevant to the applicant’s activities, the public scoping process and substantive
comments raised, and the findings from the environmental site audit that the NRC staff
conducted. Further, the NRC staff did not identify any new issues applicable to LGS that have a
significant environmental impact. The NRC staff, therefore, relies upon the conclusions of the
GEIS for all Category 1 issues applicable to LGS.

Table ES-1 summarizes the Category 2 issues applicable to LGS, if any, as well as the NRC
staff’s findings related to those issues. If the NRC staff determined that there were no
Category 2 issues applicable for a particular resource area, the findings of the GEIS, as
documented in Appendix B to Subpart A of 10 CFR Part 51, stand.
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Executive Summary

Table ES—1. Summary of NRC Conclusions Relating to Site-Specific Impacts of
License Renewal

Resource Area Relevant Category 2 Issues Impacts
Land Use Not applicable SMALL
Air Quality Not applicable SMALL
Surface Water Resources Water use conflicts SMALL
Groundwater Resources 0 ol e o groundwater  SMALL
Aquatic Resources Not applicable SMALL
Terrestrial Resources Not applicable SMALL
Protected Species Threatened or endangered species SMALL

Electromagnetic fields—acute effects
Human Health (electric shock) SMALL
Microbiological organisms (public health)

Housing impacts
Public services (public utilities)
Socioeconomics Offsite land use SMALL
Public services (public transportation)
Historic and archaeological resources

Aquatic resources SMALL to MODERATE
Cummulative Impacts Terrestrial resources MODERATE
All other resource areas SMALL

With respect to environmental justice, the NRC staff has determined that there would be no
disproportionately high and adverse impacts to these populations from the continued operation
of Exelon during the license renewal period. Additionally, the NRC staff has determined that no
disproportionately high and adverse human health impacts would be expected in special
pathway receptor populations in the region as a result of subsistence consumption of water,
local food, fish, and wildlife.

SEVERE ACCIDENT MITIGATION ALTERNATIVES

The NRC staff previously considered Severe Accident Mitigation Alternatives (SAMAs) for the
applicant’s plant in the Final Environmental Statement Related to Operation of Limerick
Generating Station, Units 1 and 2, in NUREG-0974, Supplement 1. The analysis was based on
the licensee’s analysis in the updated probabilistic risk assessment. Because the NRC staff
previously considered SAMAs for LGS, NRC regulations do not require the NRC staff to
reconsider SAMAs for this license renewal proceeding. Nonetheless, the NRC must consider
whether new and significant information impacts this determination in the NRC regulations, as it
must for all environmental issues the NRC addresses through a generic determination in its
regulations. The NRC staff has not identified any new and significant information regarding the
determination in the regulations to not reconsider SAMASs for facilities that have already
considered them once.
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Executive Summary
ALTERNATIVES

The NRC staff considered the environmental impacts associated with alternatives to license
renewal. These alternatives include other methods of power generation and not renewing the
LGS operating license (the no action alternative). Replacement power options considered were
as follows:

natural-gas-fired combined-cycle (NGCC),
supercritical pulverized coal (SCPC),

new nuclear,

wind power, and

purchased power.

The NRC staff initially considered a number of additional alternatives for analysis as alternatives
to license renewal of LGS; these were later dismissed because of technical, resource
availability, or commercial limitations that currently exist and that the NRC staff believes are
likely to continue to exist when the existing LGS license expires. The no action alternative by
the NRC staff, and the effects it would have, were also considered.

Where possible, the NRC staff evaluated potential environmental impacts for these alternatives
located both at the LGS site and at some other unspecified alternate location. Alternatives
considered, but dismissed were as follows:

solar power,

combination alternative of wind, solar, and NGCC,
combination alternative of wind and compressed-air energy storage (CAES),
wood waste,

conventional hydroelectric power,

ocean wave and current energy,

geothermal power,

municipal solid waste (MSW),

biofuels,

oiled-fired power,

delayed retirement,

fuel cells,

coal-fired integrated gasification combined-cycle (IGCC), and
demand-side management (DSM).

The NRC staff evaluated each alternative using the same impact areas that were used in
evaluating impacts from license renewal.
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Executive Summary
RECOMMENDATION

The NRC'’s preliminary recommendation is that the adverse environmental impacts of license
renewal for LGS are not great enough to deny the option of license renewal for energy-planning
decisionmakers. This recommendation is based on the following:

analysis and findings in the GEIS,

ER submitted by Exelon,

consultation with Federal, state, and local agencies,

NRC staff’'s own independent review, and

consideration of public comments received during the scoping process.
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°F
AADT
ac

AC
ACHP
ADAMS
AEA
AEC
AEPS
ALARA
ANSI
APE
AQCR
ATWS
BHP
BMP
BOL
BTU
BTU/kWh
BTU/Ib
BWR
CAA
CAES
CCS
CDF
Ceo/kWh
CEQ
CFR
cfs

cm
cm/s
CO

ABBREVIATIONS AND ACRONYMS

degree(s) Celsius

degree(s) Fahrenheit

average annual daily traffic

acre(s)

alternating current

Advisory Council on Historic Preservation
Agencywide Documents Access and Management System
Atomic Energy Act of 1954 [Also: UK Atomic Energy Authority]
U.S. Atomic Energy Commission
alternative energy portfolio standard

as low as is reasonably achievable
American National Standards Institute
area of potential effect

air quality control region

anticipated transient without scram
Bureau of Historic Preservation

best management practice

Bureau of Laboratories

British thermal unit(s)

British thermal unit(s) per kilowatt-hour
British thermal unit(s) per pound

boiling water reactor

Clean Air Act, as amended through 1990
compressed air energy storage

carbon capture and storage

core damage frequency

carbon equivalent per kilowatt-hour
Council on Environmental Quality

Code of Federal Regulations

cubic feet per second

centimeter(s)

centimeter(s) per second

carbon monoxide
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Abbreviations and Acronyms

CO,
CPI
CRGIS
CS
CSAPR
CSP
CT
CWA
dB

dBA
DBA
DC
DMR
DOE
DRBC
DSEIS
DSM
DVRPC
DWS
EO
EFH
EIA

EIS
ELF EMF
EMS
EPA
EPCRA
EPRI
EPT
ER
ESA
Exelon
FE
FENOC
FES

carbon dioxide

Containment Performance Improvement
Cultural Resources Geographic Information System
candidate species

Cross-State Air Pollution Rule

concentrated solar power

combustion turbine

Clean Water Act of 1972

decibels

decibels adjusted

design basis accident

direct current

Discharge Monitoring Report

U.S. Department of Energy

Delaware River Basin Commission

draft supplemental environmental impact statement
demand-side management

Delaware Valley Regional Planning Commission
drinking water standard

Executive Order

Essential Fish Habitat

Energy Information Administration (of DOE)
environmental impact statement

extremely low-frequency electromagnetic field
environmental management system

U.S. Environmental Protection Agency
Emergency Planning and Community Right-to-Know Act of 1986
Electric Power Research Institute
Ephemeroptera, Plecoptera, and Trichoptera
Environmental Report

Endangered Species Act of 1973, as amended
Exelon Generation Company, LLC

Federally endangered

First Energy Nuclear Operating Company

final environmental statement
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fps

FR
FSAR
FT

ft

ft®

FW
FWCA
FWS

gal
GE
GEIS

GHG
GIC
gpd
gpm
GW
ha
Hg
HLSA
Hz
IAEA
IEEE
IGCC

IPE
IPEEE
ISFSI
ISO
kg
km
km
kV

Abbreviations and Acronyms

feet per second

Federal Register

final safety analysis report
threatened

foot (feet)

cubic foot (feet)

feedwater

Fish and Wildlife Coordination Act
U.S. Fish and Wildlife Service
gram(s)

gallon(s)

General Electric

Generic Environmental Impact Statement for License Renewal of
Nuclear Plants, NUREG-1437

greenhouse gas

Green-is-Clean

gallons per day

gallons per minute

groundwater

hectare(s)

mercury

high-level storage area

hertz

International Atomic Energy Agency

Institute of Electrical and Electronics Engineers, Inc.
integrated gasification combined-cycle

inch(es)

Individual Plant Examination

Individual Plant Examination of External Events
Independent Spent Fuel Storage Installation
International Organization for Standardization
kilogram(s)

kilometer(s)

square kilometer(s)

kilovolt(s)
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Abbreviations and Acronyms

mA
MACCS2
MAIS
MassDEP
MATS
MBTA
MCPC
MDPH
MF

mg/L
mgd
mGy

mi

mi?

min

mm

MMI
MMPA

mrad

mrem

kilowatt(s)
kilowatt-hour(s)

liter(s) per minute
pound(s)

Leading Edge Flow Meter

Limerick Generating Station, Units 1 and 2

low-level mixed waste
low-level radioactive waste
meter(s)

meter(s) per second
square meter(s)

cubic meter(s)

cubic meters per second

milliampere(s)

MELCOR Accident Consequence Code System 2
macroinvertebrate aggregated index for streams

Massachusetts Department of Environmental Protection

Mercury and Air Toxics Standards
Migratory Bird Treaty Act of 1918

Montgomery County Planning Commission

Massachusetts Department of Public Health

migratory fishes

milligrams per liter

million gallons per day
million gallons per year
mile(s)

square mile(s)

minute(s)

millimeter(s)

Modified Mercalli Intensity
Marine Mammal Protection Act of 1972
mile(s) per hour
milliradiation absorbed dose

milliroentgen equivalent man
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MSA

MSL
mSv
MSW
MUR
MT
MW
MWd
MWd/MTU
MWe
MWt
NA
NAAQS
NASS
NAS
NEPA
NERC
NESC
NETL
NGCC
NHPA
NIEHS
NMFS
NOAA
NO
NPDES
NPS
NRC
NRCS
NRHP
NRR
NUREG

NWS

Abbreviations and Acronyms

Magnuson—Stevens Fishery Conservation and Management Act,
as amended through 2006

mean sea level

millisievert

municipal solid waste

measurement uncertainty recapture

metric ton(s)

megawatt(s)

megawatt-day(s)

megawatt-day(s) per metric ton of uranium
megawatt(s) electrical

megawatt(s) thermal

not applicable

National Ambient Air Quality Standards

National Agricultural Statistics Service

National Academy of Sciences

National Environmental Policy Act of 1969

North American Electric Reliability Corporation
National Electrical Safety Code

National Energy Technology Laboratory
natural-gas-fired combined-cycle

National Historic Preservation Act of 1966, as amended
National Institute of Environmental Health Sciences
National Marine Fisheries Service (of NOAA)
National Oceanic and Atmospheric Administration
nitrogen oxide(s)

National Pollutant Discharge Elimination System
National Park Service

U.S. Nuclear Regulatory Commission

National Resources Conservation Service
National Register of Historic Places

Office of Nuclear Reactor Regulation

NRC technical report designation (Nuclear Regulatory
Commission)

National Weather Service
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Abbreviations and Acronyms

O;
OCA
ODCM
PADEP
PAH
Pb
PBAPS
PCBs
pCi/L
PDCNR
PE
PECO

PFBC
PGA
PGC
PJM
PM
PMio
PM_ 5
PNDI
PNHP
PNNL
POST
PPC
PR
PSD
psia
PV
PWR
RCA
RCRA
REMP

ozone
Owner-Controlled Area

Offsite Dose Calculation Manual

Pennsylvania Department of Environmental Protection

polycyclic aromatic hydrocarbon

lead

Peach Bottom Atomic Power Station

polychlorinated biphenyl

picocuries per liter

Pennsylvania Department of Conservation and Natural Resources
Pennsylvania endangered

PECO Energy Company, the energy delivery subsidiary of Exelon
Corporation serving retail customers in southeastern Pennsylvania
(also used in this report as an acronym for Philadelphia Electric
Company or PECO Energy Company, predecessors of Exelon
Generation)

Pennsylvania Fish and Boating Commission

peak ground acceleration

Pennsylvania Game Commission

PJM Interconnection, LLC

particulate matter

particulate matter >2.5 microns and <10 microns in diameter
particulate matter <2.5 microns in diameter

Pennsylvania Natural Diversity Inventory

Pennsylvania Natural Heritage Program

Pacific Northwest National Laboratory

Parliamentary Office of Science and Technology
Preparedness, Prevention, and Contingency

rare

Prevention of Significant Deterioration

pounds per square inch absolute

photovoltaic

pressurized water reactor

radiological control area

Resource Conservation and Recovery Act of 1976, as amended

radiological environmental monitoring program
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REOP
RERS
RGPP
RKm
RM
RMC
ROI
ROW(s)
RPS
RSP
RWCU
SAMA
SAMDA
SAMGs
SAR
SCR
SCPC
SE
SEIS
SER
SGTS
SHPO
SIP
SO,
SO,
SPCC
SR
SSCs
SSC
SSE
ST
STG
State
Stroud
Sv

Abbreviations and Acronyms

Radiological Environmental Operation
reactor enclosure recirculation system
Radiological Groundwater Protection Program
river kilometer

river mile

RMC-Environmental Services

region of influence

right(s)-of-way

renewable portfolio standard

radwaste storage pad

reactor water cleanup

Severe Accident Mitigation Alternative
Severe Accident Mitigation Design Alternative
Severe Accident Mitigation Guidelines

safety analysis report

selective catalytic reduction

supercritical pulverized coal

state endangered

supplemental environmental impact statement
safety evaluation report

standby gas treatment system

State Historic Preservation Officer

State Implementation Plan

sulfur dioxide

sulfur oxide(s)

Spill Prevention Control and Countermeasure
State rare

structures, systems, and components
species of special concern

safe-shutdown earthquake

state threatened

steam turbine generator

Commonwealth of Pennsylvania (or other state if specified)

Stroud Water Research Center

sievert
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Abbreviations and Acronyms

SW
SWPPP
TLD
TMDL
T™I
tpy
TSF
TSP
TWh

U

U.S.
U.S.C.
UFSAR
USACE
USCB
USDA
USGCRP
USGS
VOC
WEC
WHC
WWEF

surface water

Stormwater Pollution Prevention Plan
thermoluminescent dosimeters
total maximum daily upload

Three Mile Island

ton(s) per year

stocked trout

total suspended particles
terawatt-hour(s)

uranium

United States

United States Code

updated final safety analysis report
U.S. Army Corps of Engineers
U.S. Census Bureau

U.S. Department of Agriculture

United States Global Change Research Program [or GCRP]

U.S. Geological Survey
volatile organic compound
wave energy conversion
Wildlife Habitat Council

warm water fishes

XXViii
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1.0 PURPOSE AND NEED FOR ACTION

Under the U.S. Nuclear Regulatory Commission’s (NRC’s) environmental protection regulations
in Title 10 of the Code of Federal Regulations Part 51 (10 CFR Part 51)—which carry out the
National Environmental Policy Act (NEPA)—renewal of a new nuclear power plant operating
license requires the preparation of an environmental impact statement (EIS).

The Atomic Energy Act of 1954 (AEA) originally specified that licenses for commercial power
reactors be granted for up to 40 years. The 40-year licensing period was based on economic
and antitrust considerations rather than on technical limitations of the nuclear facility.

The decision to seek a license renewal rests entirely with nuclear power facility owners and,
typically, is based on the facility’s economic viability and the investment necessary to continue
to meet NRC safety and environmental requirements. The NRC makes the decision to grant or
deny license renewal based on whether the applicant has demonstrated that the environmental
and safety requirements in the agency’s regulations can be met during the period of extended
operation.

1.1. Proposed Federal Action

Exelon Generation Company, LLC (Exelon) initialized the proposed Federal action by submitting
an application for license renewal of Limerick Generating Station, Units 1 and 2 (LGS), for which
the existing licenses (NPF-39 and NPF-85) expire on October 26, 2024, and June 22, 2029.
The NRC’s Federal action is to decide whether to renew the license for an additional 20 years.

1.2. Purpose and Need for the Proposed Federal Action

The purpose and need for the proposed action (issuance of a renewed 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 other energy-planning 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 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.

If the renewed license is issued, 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 license is not
renewed, then the facility must be shut down on or before the expiration date of the current
operating licenses—October 26, 2024, and June 22, 2029.

1-1
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Figure 1-1. Environmental Review Process
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1.3. Major Environmental Review Milestones

Exelon submitted an Environmental Report (ER) (Exelon 2011b) as part of its license renewal
application (Exelon 2011a) on June 22, 2011. After reviewing the application and ER for
sufficiency, the staff published a Federal Register Notice of Acceptability and Opportunity for
Hearing (76 FR 52992) on August 24, 2011. Then, on August 26, 2011, the NRC published
another notice in the Federal Register (76 FR 53498) on the intent to conduct scoping, thereby
beginning the 60-day scoping period.
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Purpose and Need for Action

Two public scoping meetings were held on September 22, 2011, in Pottstown, Pennsylvania
(NRC 2011). The comments received during the scoping process are presented in
“Environmental Impact Statement, Scoping Process, Summary Report,” published in February
2013 (NRC 2013). The scoping process summary report presents NRC responses to
comments that the NRC staff considered to be out-of-scope of the environmental license
renewal review. The comments considered to be within the scope of the environmental license
renewal review and the NRC responses are presented in Appendix A of this supplemental
environmental impact statement (SEIS).

To independently verify information provided in the ER, NRC staff conducted a site audit at LGS
in November 2011. During the site audit, NRC staff met with plant personnel, reviewed specific
documentation, toured the facility, and met with interested Federal, state, and local agencies. A
summary of that site audit and the attendees is contained in “Summary of Site Audit in Support
to the Environmental Review of the License Renewal Application for Limerick Generating
Station, Units 1 and 2,” published May 21, 2012 (NRC 2012a).

Upon completion of the scoping period and site audit, NRC staff compiled its findings in a draft
SEIS (Figure 1-1). This document is made available for public comment for 75 days. During
this time, NRC staff will host public meetings and collect public comments. Based on the
information gathered, the NRC staff will amend the draft SEIS findings, as necessary, and
publish the final SEIS.

The NRC has established a license renewal process that can be completed in a reasonable
period of time with clear requirements to ensure safe plant operation for up to an additional

20 years of plant life. The safety review, which documents its finding in a safety evaluation
report, is conducted simultaneously with the environmental review. The findings in both the
SEIS and the safety evaluation report are factors in the Commission’s decision to either grant or
deny the issuance of a renewed license.

1.4. Generic Environmental Impact Statement

The NRC performed a generic assessment of the environmental impacts associated with
license renewal to improve the efficiency of the license renewal process. The Generic
Environmental Impact Statement for License Renewal of Nuclear Power Plants, NUREG-1437
(GEIS) documented the results of the NRC staff’s systematic approach to evaluate the
environmental consequences of renewing the licenses of individual nuclear power plants and
operating them for an additional 20 years. NRC staff analyzed in detail and resolved those
environmental issues that could be resolved generically in the GEIS.

The GEIS establishes 92 separate issues for NRC staff to independently verify. Of these
issues, NRC staff determined that 69 are generic to all plants (Category 1) while 21 issues do
not lend themselves to generic consideration (Category 2). Two other issues remained
uncategorized; environmental justice and chronic effects of electromagnetic fields, and must be
evaluated on a site-specific basis. A list of all 92 issues can be found in Appendix B.

For each potential environmental issue, the GEIS:
(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,
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Purpose and Need for Action

(4) characterizes the significance of the effect for both beneficial and adverse
effects,

(5) determines if 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 for impacts was established using the Council on
Environmental Quality (CEQ) terminology for “significant.” The NRC established three levels of
significance for potential impacts: SMALL, MODERATE, and LARGE, as defined below.

SMALL: Environmental effects.are not detgptable Significance indicates the importance of
or are so minor that _they will nelth_er destabilize nor likely environmental impacts and is
noticeably alter any important attribute of the determined by considering two variables:
resource. context and intensity.

MODERATE: Environmental effects are sufficient Context is the geographic, biophysical,
to alter noticeably, but not to destabilize, important and social context in which the effects will
attributes of the resource. occur.

LARGE: Environmental effects are clearly Intensity refers to the severity of the
noticeable and are sufficient to destabilize important | 'MmPact, in whatever context it occurs.

attributes of the resource.

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 (Figure 1—
2). Issues are assigned a Category 1 or a Category 2 designation. As set forth in the GEIS,
Category 1 issues are those that meet 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 generic issues (Category 1), no additional site-specific analysis is required in this SEIS
unless new and significant information is identified. The process for identifying new and
significant information is presented in Chapter 4. Site-specific issues (Category 2) are those
that do not meet one or more of the criteria of Category 1 issues, and therefore, additional
site-specific review for these issues is required. The results of that site-specific review are
documented in the SEIS.
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Figure 1-2. Environmental Issues Evaluated during License Renewal

The NRC staff initially evaluated 92 issues in the GEIS. Based on the findings of the GEIS, a
site-specific analysis is required for 23 of those 92 issues.

Environmental Issue related to \
nuclear power plant operation
T T Process
used
Environmental Environmgntal to analyze
impacts same impacts differ and
at all sites across sites .
; categorize
'/ \ issues in
the GEIS
Category 1 Issue Category 2 Issue
No hew and New and New issue
significant significant not analyzed
information information in the GEIS
related to related to
issue Issue Process
used
>— to analyze
[ Site-specific analysis } issues for
each SEIS
Y

A

Adopt conclusions
of the GEIS ‘ Site-specific conclusion ]

~/

On December 6, 2012, the Commission affirmed a decision to publish in the Federal Register
an amendment that would revise its environmental protection regulation, 10 CFR Part 51, which
governs environmental impact reviews of nuclear power plant operating license renewals

(NRC 2012b). Specifically, the revised rule will update and reevaluate the potential
environmental impacts associated with the renewal of an operating license for a nuclear power
reactor for an additional 20 years. A revised GEIS, which updates the 1996 GEIS, provides the
technical basis for the revised rule. The revised GEIS specifically supports the revised list of
NEPA issues and associated environmental impact findings for license renewal contained in
Table B—1 in Appendix B to Subpart A of the revised 10 CFR Part 51. The revised GEIS and
rule reflect lessons learned and knowledge gained during previous license renewal
environmental reviews. In addition, public comments received on the draft revised GEIS and
rule and during previous license renewal environmental reviews were reexamined to validate
existing environmental issues and identify new ones.

The revised rule identifies 78 environmental impact issues, of which, 17 will require
plant-specific analysis. The revised rule consolidates similar Category 1 and 2 issues, changes
some Category 2 issues into Category 1 issues, and consolidates some of those issues with
existing Category 1 issues. The revised rule also adds new Category 1 and 2 issues. The new

1-5
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Purpose and Need for Action

Category 1 issues include geology and soils, exposure of terrestrial organisms to radionuclides,
exposure of aquatic organisms to radionuclides, human health impact from chemicals, and
physical occupational hazards. Radionuclides released to groundwater, effects on terrestrial
resources (non-cooling system impacts), minority and low-income populations

(i.e., environmental justice), and cumulative impacts were added as new Category 2 issues.

The revised rule is expected to be published in 2013, and it will become effective 30 days after
publication in the Federal Register. Compliance by license renewal applicants will not be
required until 1 year from the date of publication (i.e., license renewal environmental reports
submitted later than 1 year after publication must be compliant with the new rule).
Nevertheless, under NEPA, the NRC must now consider and analyze, in its license renewal
SEISs, the potential significant impacts described by the revised rule’s new Category 2 issues
and, to the extent there is any new and significant information, the potential significant impacts
described by the revised rule’s new Category 1 issues.

1.5. Supplemental Environmental Impact Statement

The SEIS presents an analysis that considers the environmental effects of the continued
operation of LGS, alternatives to license renewal, and mitigation measures for minimizing
adverse environmental impacts. Chapter 8 contains analysis and comparison of the potential
environmental impacts from alternatives while Chapter 9 presents the staff’'s preliminary
recommendation to the Commission on whether or not the environmental impacts of license
renewal are so great that preserving the option of license renewal would be unreasonable. The
recommendation includes consideration of comments received during the public scoping period.

In the preparation of this SEIS for LGS, the staff:

* reviewed the information provided in Exelon’s ER,

* consulted with other Federal, state, and local agencies,

* conducted an independent review of the issues during a site audit, and
* considered the public comments received during the scoping process.

New information can be identified from a . - . o
number of sources, including the applicant, the | N€W and significant information either.
NRC, other agencies, or public comments. If a (1) identifies a significant environmental
new issue is revealed, then it is first analyzed to issue not covered in the GEIS, or
determine if it is within the scope of the license (2) was not considered in the analysis in the
renewal evaluation. If it is not addressed in the GEIS and leads to an impact finding that
GEIS, then the NRC determines its significance is different from the finding presented in
and documents its analysis in the SEIS. the GEIS.

1.6. Cooperating Agencies

During the scoping process, no Federal, state, or local agencies were identified as cooperating
agencies in the preparation of this SEIS.

1.7. Consultations

The Endangered Species Act of 1973, as amended; the Magnuson—Stevens Fisheries
Management Act of 1996, as amended; and the National Historic Preservation Act of 1966
require that Federal agencies consult with applicable state and Federal agencies and groups
prior to taking action that may affect endangered species, fisheries, or historic and
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Purpose and Need for Action

archaeological resources, respectively. Below are the agencies and groups with whom the
NRC consulted; Appendix D to this report includes copies of consultation documents.

Advisory Council on Historic Preservation

National Marine Fisheries Service

U.S. Environmental Protection Agency, Region 3

U.S. Fish and Wildlife Service, State College, Pennsylvania
Absentee-Shawnee Tribe of Oklahoma

Cayuga Nation

Delaware Nation

Delaware Tribe

Eastern Shawnee Tribe of Oklahoma

Oneida Indian Nation

Oneida Nation of Wisconsin

Onondaga Nation

Seneca Nation of Indians

Seneca-Cayuga Tribe of Oklahoma

St. Regis Mohawk Tribe

Shawnee Tribe

Stockbridge-Munsee Band of the Mohican Nation of Wisconsin
Tonawanda Seneca Nation

Tuscarora Nation

1.8. Correspondence

During the course of the environmental review, the NRC staff contacted the Federal, state,
regional, local, and tribal agencies listed in Section 1.7, as well as the following:

* Pennsylvania Fish & Boat Commission

* Pennsylvania Game Commission

* Pennsylvania Historical and Museum Commission

* Pennsylvania Department of Conservation and Natural Resources

Appendix E contains a chronological list of all the documents sent and received during the
environmental review.

A list of persons who received a copy of this SEIS is provided in Chapter 11.
1.9. Status of Compliance

Exelon is responsible for complying with all NRC regulations and other applicable Federal,
state, and local requirements. A description of some of the major Federal statutes can be found
in Appendix H of the GEIS. Appendix C to this SEIS includes a list of the permits and licenses
issued by Federal, state, and local authorities for activities at LGS.

1.10. References
10 CFR Part 51. Code of Federal Regulations, Title 10, Energy, Part 51, “Environmental

Protection Regulations for Domestic Licensing and Related Regulator Activities.”

76 FR 52992. U.S. Nuclear Regulatory Commission, Washington, DC, “Notice of Acceptance for
Docketing of the Application and Notice of Opportunity for Hearing Regarding Renewal of
Facility Operating License Nos. NPF-39 and NPF-85 for an Additional 20-Year Period, Exelon
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2.0 AFFECTED ENVIRONMENT

Limerick Generating Station, Units 1 and 2 (LGS) is located in Limerick Township of
Montgomery County, Pennsylvania, 1.7 miles (2.7 kilometers [km]) southeast of the Borough of
Pottstown. The City of Reading is about 19 miles (30.6 km) northwest of the site and the
Borough of Phoenixville is about 9.3 miles (15 km) southeast of the site. Other nearby
population centers are the Municipality of Norristown, about 11 miles (17.7 km) southeast of the
site, and the City of Philadelphia, the city limits of which are about 21 miles (33.8 km) southeast
from the site. Figure 2—1 and Figure 2—-2 present the 6-mile (10-km) and 50-mile (80-km)
vicinity maps, respectively.

For the purposes of the evaluation in this supplemental environmental impact statement (SEIS),
the “affected environment” is the environment that currently exists at and around LGS. Because
existing conditions are at least partially the result of past construction and operation at the plant,
the impacts of these past and ongoing actions and how they have shaped the environment are
presented here. Section 2.1 of this SEIS describes the facility and its operation, and Section 2.2
discusses the surrounding environment.

2.1. Facility Description

LGS is a two-unit nuclear-powered steam electric generating facility that began commercial
operation in February 1986 (Unit 1) and January 1990 (Unit 2). The nuclear reactor for each
unit is a General Electric Mark Il boiling water reactor (BWR) producing a reactor core rated
thermal power of 3,515 megawatts (MW1). The nominal net electrical capacity is

1,170 megawatts electric (MWe). Figure 2-3 provides a general site layout of LGS.

2.1.1. Reactor and Containment Systems

The nuclear reactor system for each Limerick unit includes a single-cycle, forced circulation,
General Electric Mark Il BWR. The reactor core heats water that is dried by steam separators
and dryers located in the upper portion of the reactor vessel. The steam is then directed
through four main steam lines to the main turbine where it turns the turbine generator to
produce electricity.

Fuel enrichment and average peak rod burnup conditions are no more than 5 percent
uranium-235 and 62,000 megawatt-days per metric ton of uranium (MWd/MTU), respectively.
LGS operates on a 24-month refueling cycle.

The reactor and related systems are enclosed in primary and secondary containments. The
primary containment surrounds the reactor vessel and also houses the reactor coolant
recirculation pumps and piping loops. The secondary containment is the structure that encloses
the reactor’s primary containment and spent fuel storage pool areas. The primary containment
is a steel-lined reinforced concrete pressure-suppression system of the over-and-under
configuration. The secondary containment system is a reinforced concrete building and is
designed to minimize the release of airborne radioactive materials under accident conditions.

2.1.2. Radioactive Waste Management

The radioactive waste systems collect, treat, and dispose of radioactive and potentially
radioactive wastes that are byproducts of LGS operations. The byproducts are activation
products associated with nuclear fission, reactor coolant activation, and noncoolant material
activation. Release of liquid and gaseous effluents are controlled to meet the limits specified in
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Purpose and Need for Action

Title 10, Code of Federal Regulations (CFR) Part 20 and 10 CFR Part 50, Appendix I, through
the Radioactive Effluent Controls Program defined in the LGS technical specifications

(Exelon 2011a). Operation procedures for the radioactive waste system ensure that radioactive
wastes are safely processed and discharged from the LGS. The systems are designed and
operated to ensure that the quantities of radioactive materials released from LGS are as low as
is reasonably achievable (ALARA) and within the dose standards set forth in 10 CFR Part 20,
“Standards for protection against radiation,” and Appendix | to 10 CFR Part 50, “Domestic
licensing of production and utilization facilities.” The LGS Offsite Dose Calculation Manual
(ODCM) contains the methods and parameters used to calculate offsite doses resulting from
radioactive effluents. These methods are used to ensure that radioactive material discharges
from the LGS meet regulatory dose standards.

Radioactive wastes resulting from LGS operations are classified as liquid, gaseous, and solid.
The design and operation objectives of the radioactive waste management systems are to limit
the release of radioactive effluents from LGS during normal operation and anticipated operation.

Reactor fuel that has exhausted a certain percentage of its fissile uranium content is referred to
as spent fuel. Spent fuel assemblies that are removed from the reactor core are replaced with
fresh fuel assemblies during routine refueling outages. Spent nuclear fuel from the reactor is
stored on site in a spent fuel pool and an independent spent fuel storage installation (ISFSI)
located west of the Turbine Buildings. Under 10 CFR Part 50, LGS has a general license to
store spent fuel from both units in pre-approved dry storage casks in accordance with the
requirements in 10 CFR Part 72, Subpart K (Exelon 2011b).

2.1.2.1. Radioactive Liquid Waste

The liquid waste-management system collects, segregates, stores, and disposes of radioactive
liquid waste. The system is designed to reduce radioactive materials in liquid effluents to levels
that are ALARA and reduce the volume of waste through recycling. Liquid wastes that
accumulate in radwaste drain tanks or in sumps at locations throughout each LGS unit are
transferred to collection tanks in the common radwaste enclosure based on the classification of
waste: equipment drain, floor drain, chemical drain, or laundry drain waste. The liquid wastes
are processed for packaging and offsite shipment, returned to the condensate system, or mixed
with cooling-tower blowdown and released from the plant.

Wastes from the equipment drains and floor drains are processed through separate precoat
filters and mixed resin bed demineralizers. The processed waste is collected in one of two
sample tanks. Usually, the water from these tanks is sent to the condensate tank for reuse, but
if necessary, it will be treated or discharged into the Schuylkill River with radionuclide
concentrations below 10 CFR Part 20 limits.

Laboratory wastes, decontamination solutions, and other wastes that may be corrosive are
collected and chemically neutralized before being sent to the floor drain system for processing.

Waste from decontamination laundry facilities is processed through the laundry filter and then
collected in a sample tank.

The contamination in the liquid wastes is concentrated in filters and ion exchange resins and
then sent to solid waste management for processing. The waste is stored and eventually
shipped to a licensed waste disposal facility. The processed liquids are either recycled or
discharged from the plant in the cooling-tower blowdown into the Schuylkill River with
radionuclide concentrations below 10 CFR Part 20 limits.
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Figure 2-3. LGS site boundary and facility layout
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2.1.2.2. Radioactive Gaseous Waste

Gaseous waste management systems process and control the release of gaseous radioactive
effluents to the atmosphere. Sources of radioactive gases from LGS include condenser
offgases, sources from the reactor enclosure, containment systems, and the “hot” maintenance
shop.

The condenser offgases are the largest source of radioactive gaseous waste. The offgas
system collects the noncondensable radioactive gases that are removed by the air ejectors from
the main condensers. The release of the offgas is delayed to allow for radioactive decay. The
stream is released to the turbine enclosure vent stack and diluted with air and monitored upon
release through the north stack.

Other sources of radioactive gases are from the reactor enclosures, the turbine enclosures, and
radwaste buildings. Discharge of these gases are planned, monitored, controlled, and
discharged through the south stack.

The standby gas treatment system (SGTS) and the reactor enclosure recirculation system
(RERS) are used to reduce radioactive levels before being discharged into the environment.

2.1.2.3. Radioactive Solid Waste

The solid waste management system collects, processes, and packages solid radioactive
wastes for storage and offsite shipment and permanent disposal. To ensure compliance with
applicable regulations in 10 CFR Parts 20, 61, and 71, characterization, classification,
processing, waste storage, handling, and transportation are controlled by the LGS Process
Control Program.

Dry wastes (mostly Class A low-level radioactive wastes [LLRWSs]) are collected throughout the
plant. Compressible and noncompressible wastes are packaged and temporarily stored until
they are sent to Duratech in Tennessee for processing or final disposal.

Wet wastes, generally Class A LLRWs, are collected, dewatered, packaged, and stored prior to
offsite shipment. Wastes from the reactor water cleanup (RWCU) system floor drains,
equipment drains, and fuel pool system usually exceed the criteria for LLRW or low specific
activity material and are packaged in containers and stored in the high level storage area
(HLSA), which is located in the Radwaste Enclosure. Exelon Generation Company, LLC
(Exelon) transports Class A LLRWs to EnergySolutions, LLC, in Clive, Utah, for disposal.

LGS has a “Green-is-Clean” (GIC) waste program that collects noncontaminated waste from the
radiological control area (RCA) from the different controls streams. This waste is packaged
separately and shipped to Duratech in Tennessee for processing and disposal. Any waste sent
to Duratech that is found to be contaminated is repackaged and sent to the offsite LLRW facility
in Clive, Utah. Exelon’s corporate policy is to minimize the generation of radioactive wastes by
following corporate waste minimization procedures.

There is an onsite radwaste storage pad (RSP) for temporary storage of radioactive waste
containers. The RSP is located west of the spray pond and has a fenced-in holding area and
another area surrounded by a concrete shell. Contaminated reusable equipment is stored here
as well as Class A wastes. Higher activity Class B/C wastes are not stored in this area.

Since closure of the Barnwell Facility to LGS in 2008, there has been no licensed facility that
accepts Class B/C LLRW shipments. Exelon has been temporarily storing the Class B/C
wastes in the HLSA. In May 2011, the NRC approved transport and temporary storage of LGS
Class B/C wastes at Exelon’s Peach Bottom Atomic Power Station (PBAPS). Class B/C LLRW
stored at LGS or packaged in the future will be sent to PBAPS to be stored at the LLRW storage
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facility at that site. The storage capacity for LGS Class B/C wastes at PBAPS is expected to be
sufficient through the extended operating license for both LGS units.

2.1.2.4. Low-Level Mixed Wastes

Low-level mixed wastes (LLMW) are wastes that contain both low-level radioactive waste and
RCRA hazardous waste (40 CFR 266.210). LLMW is handled in accordance with Exelon
guidance and procedures. There is currently no LLMW stored at LGS. It is rare that LGS
generates LLMW; however, if it were necessary to treat and dispose of LLMW during the license
renewal period, Exelon would store it on site, in compliance with the 1976 Resource
Conservation and Recovery Act (RCRA) storage and treatment conditional exemption. RCRA
regulations are administered in the State by the Pennsylvania Department of Environmental
Protection (PADEP) (25 Pa. Code 260a). Transportation and disposal of LLMW would also
follow RCRA requirements.

When necessary, LLMW is shipped off site to Perma-Fix of Florida, which is licensed and
permitted to treat a variety of mixed waste, solids, liquids, sludges, and debris. Treated wastes
are then sent to EnergySolutions, LLC, disposal facility located near Clive, Utah. LLMW are
generated at LGS on occasion. LLMW are wastes that contain both low-level radioactive waste
and RCRA hazardous waste (40 CFR 266.210).

2.1.3. Nonradiological Waste Management

The LGS site generates nonradioactive wastes as part of routine plant maintenance, cleaning
activities, and plant operations. RCRA governs the disposal of solid and hazardous waste.
RCRA waste regulations are contained in 40 CFR Parts 239-299. In addition,

40 CFR Parts 239-259 contain regulations for solid (nhonhazardous) waste, and

40 CFR Parts 260-279 contain regulations for hazardous waste. RCRA Subtitle C establishes
a system for controlling hazardous waste from “cradle to grave,” and RCRA Subtitle D
encourages States to develop comprehensive plans to manage nonhazardous solid waste and
mandates minimum technological standards for municipal solid waste landfills. RCRA
regulations are administered in the State by the Pennsylvania Department of Environmental
Protection (PADEP) (25 Pa. Code 260a). PADEP further classifies solid waste as either
municipal waste (25 Pa. Code 271) or residual waste (25 Pa. Code 287).

2.1.3.1. Nonradioactive Waste Streams

LGS generates solid nonradioactive waste, defined by RCRA, as part of routine plant
maintenance, cleaning activities, and plant operations. Exelon manages these wastes,
including waste minimization, using corporate procedures that meet applicable regulations
(Exelon 2011b). RCRA regulations are administered in the state by the PADEP

(25 Pa. Code Article 260a).

EPA classifies certain nonradioactive wastes as hazardous based on characteristics including
ignitability, corrosivity, reactivity, or toxicity (hazardous wastes are listed in 40 CFR Part 261).
State-level regulators may add wastes to the EPA’s list of hazardous wastes. RCRA supplies
standards for the treatment, storage, and disposal of hazardous waste for hazardous waste
generators (regulations are available in 40 CFR 262).

EPA recognizes the following main types of hazardous waste generators based on the quantity
of the hazardous waste produced (EPA 2012d):

* large quantity generators that generate 2,200 pounds (Ib) (1,000 kg) per
month or more of hazardous waste, more than 2.2 Ib (1 kg) per month of
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acutely hazardous waste, or more than 220 Ib (100 kg) per month of acute
spill residue or sail,

* small quantity generators that generate more than 220 Ib (100 kg) but less
than 2,200 Ib (1,000 kg) of hazardous waste per month, and

* conditionally exempt small quantity generators that generate 220 Ib (100 kg)
or less per month of hazardous waste, 2.2 Ib (1 kg) or less per month of
acutely hazardous waste, or less than 220 Ib (100 kg) per month of acute spill
residue or soil.

LGS, based on past and current generation of hazardous waste is classified as a small quantity
generator of hazardous waste, according to 40 CFR 262 and given in Pa. Code 264a, with
hazardous wastes between 220 Ib (100 kg) and 2,200 Ib (1,000 kg) per month. The quantities
of hazardous waste and nonhazardous wastes are annually reported to PADEP (Exelon 2011b).

The EPA classifies several hazardous wastes as universal wastes; these include batteries,
pesticides, mercury-containing items, and fluorescent lamps (25 Pa. Code 266b). Exelon has
and expects to continue to generate universal waste such as discarded batteries, pesticides,
thermostats, and mercury-containing devices. Other wastes that are not classified as
hazardous waste but require regulation in Pennsylvania are (1) residual wastes such as
discarded solid, liquid, semi-solids from industrial operations, waste treatment system sludges,
and laboratory chemicals; (2) infectious waste; (3) regulated asbestos-containing material; and
(4) municipal waste. LGS is considered a Large Quantity Generator of universal wastes
(greater than 2,200 Ib [1,000 kg] per month) (Exelon 2011b).

National Pollutant Discharge Elimination System (NPDES) permits that provide limits and
conditions for wastewater discharge are held by Exelon for industrial wastewater discharges
and storm water discharges from the LGS site into the Schuylkill River (No. PA0051926) and
discharges to the Bradshaw Reservoir to the East Branch Perkiomen Creek (No. PA0052221)
(Exelon 2011b). Radioactive liquid waste is addressed in Section 2.1.2.1 of this SEIS.

Section 2.2.4.2 gives more information about the LGS NPDES permit and permitted discharges.

The Emergency Planning and Community Right-to-Know Act (EPCRA) requires applicable
facilities to supply information about hazardous and toxic chemicals to local emergency planning
authorities and the EPA (42 USC 11001). On October 17, 2008, the EPA finalized several
changes to the Emergency Planning (Section 302), Emergency Release Notification

(Section 304), and Hazardous Chemical Reporting (Sections 311 and 312) regulations that were
proposed on June 8, 1998 (63 FR 31268).

Exelon does not expect its generation rates of nonradiological waste to increase significantly
during the extended period of operation (Exelon 2011b).

2.1.3.2. Pollution Prevention and Waste Minimization

In compliance with PADEP requirements, Exelon has implemented a Preparedness, Prevention
and Contingency (PPC) Plan as well as a Spill Prevention Control and Countermeasure (SPCC)
Plan compliant with 40 CFR 112, “Oil Pollution Prevention.”

In support of nonradiological waste-minimization efforts, EPA’s Office of Prevention and Toxics
has established a clearinghouse that supplies information about waste management and
technical and operational approaches to pollution prevention (EPA 2012a). The EPA
clearinghouse can be used as a source for additional opportunities for waste minimization and
pollution prevention at LGS, as appropriate. EPA also encourages the use of environmental
management systems (EMSs) for organizations to assess and manage the environmental
impacts associated with their activities, products, and services in an efficient and cost-effective

2-8
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manner. EPA defines an EMS as “a set of processes and practices that enable an organization
to reduce its environmental impacts and increase its operating efficiency.” EMSs help
organizations fully integrate a wide range of environmental initiatives, establish environmental
goals, and create a continuous monitoring process to help meet those goals. The EPA Office of
Solid Waste especially advocates the use of EMSs at RCRA-regulated facilities to improve
environmental performance, compliance, and pollution prevention (EPA 2012b). Exelon has
implemented an EMS.

2.1.4. Plant Operation and Maintenance

Various types of maintenance activities are conducted at LGS, including inspection, testing, and
surveillance to maintain current licensing basis of the facility and to ensure compliance with
environmental and safety requirements. Various programs currently exist at LGS to maintain,
inspect, test, and monitor performance of facility equipment. These maintenance activities
include inspection requirements for reactor vessel materials, boiler and pressure vessel
inservice inspection and testing, a maintenance structures monitoring program, and
maintenance of water chemistry.

Additional programs include those carried out to meet technical specification surveillance
requirements, those implemented in response to NRC generic communications, and various
periodic maintenance, testing, and inspection procedures. Certain program activities are
performed during operation of the plant, while others are carried out during scheduled refueling
outages. Nuclear power plants must periodically discontinue production of electricity for
refueling, periodic inservice inspection, and scheduled maintenance. LGS refuels on a
24-month interval.

2.1.5. Power Transmission System

Four 230-kilovolt (kV) lines were constructed specifically to connect LGS Unit 1 to the regional
power grid, and one 500-kV line was constructed to connect LGS Unit 2 to the regional electric
grid. Philadelphia Energy Company (PECOQO), an energy delivery subsidiary of Exelon
Corporation, owns and operates these lines. The LGS site also includes two switchyards—one
for each reactor unit. The Unit 1 switchyard is a 230-kV substation, and the Unit 2 switchyard is
a 500-kV substation. Unless otherwise noted, the discussion of the power transmission system
is adapted from the Environmental Report (ER) (Exelon 2011b) or information gathered at
NRC’s November 2011 environmental site audit (NRC 2012a).

2.1.5.1. Description of the Lines
220-60 and 220-61 Lines

These lines extend southeast from the plant to the Cromby Substation in East Pikeland
Township, Chester County (see Figure 2—4). The two lines run parallel to the Schuylkill River
within two separate pre-existing railroad corridors on opposite sides of the river for about

12.9 km (8 miles). The 220-60 line traverses the Montgomery County side of the river, and the
220-61 line traverses the Chester County side of the river. The 220-60 line crosses the river
into Chester County before terminating at the Cromby Substation in East Pikeland Township,
Chester County. The 220-60 corridor is 18.3 m (60 ft) wide for the first 10.1 km (6.3 miles), at
which point the line leaves the railroad corridor and joins with an existing 76.2-m (250-ft)-wide
PECO corridor for 1.8 km (1.1 miles). The 220-60 line travels through the 220-61 corridor once
it crosses the river. The 220-61 corridor is 18.3 m (60 ft) wide for the entire length of the
corridor. The 220-61 line is within the Schuylkill River National and State Heritage Area and
parallels a planned portion of the Schuylkill River Trail.
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220-62 Line

This line spans a total of 25.7 km (16 miles) from the Cromby Substation (the termination point
of the 220-60 and 220-61 lines) to north and then east to the North Wales Substation in Upper
Gwynedd Township, Montgomery County (see Figure 2-5). When constructed, the line was
routed through an existing PECO transmission line corridor. The corridor varies from 45.7 m
(150 ft) to 137.2 m (450 ft) wide and traverses the Evansburg State Park in Skippack Township.

220-63 and 220-64 Lines

The 220-63 and 220-64 lines span a total of 16.1 km (10 miles) and 5.6 km (3.5 miles),
respectively, from the Cromby Substation southeast and then south to their respective
termination points at Barbadoes Substation in West Norristown Township and Plymouth
Meeting Substation in Plymouth Township, Montgomery County (see Figure 2—-6). The lines
cross the Schuylkill River in five locations and parallel an open portion of the Schuylkill River
Trail between Phoenixville Borough and Philadelphia. The lines also traverse the Valley Forge
National Park. When constructed, the lines were routed through a combination of existing
PECO transmission line corridors and railroad corridors. The corridor width varies from 45.7 m
(150 ft) to 137.2 m (450 ft).

5031 Line

This line spans a total of 27.4 km (17 miles) from the Limerick 500-kV substation east to the
Whitpain Substation in Whitpain Township, Montgomery County (see Figure 2—7). The line
crosses the Schuylkill River in Limerick Township and Evansburg State Park in Skippack
Township. When constructed, the line was routed along an existing transmission line corridor
associated with a 500-kV line originating from Peach Bottom Atomic Power Station in Delta,
Pennsylvania. The line also merges with the 220-62 line corridor for about 4.8 km (3 miles).
The corridor width varies from 91.4 m (300 ft) to 137.2 m (450 ft).
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Figure 2—4. Limerick to Cromby 230-kV Transmission Line Route
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Figure 2-5. Cromby to North Wales 230-kV Transmission Line Route
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Figure 2—6. Cromby to Plymouth Meeting 230-kV Transmission Line Route
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Figure 2—7. Limerick to Whitpain 500-kV Transmission Line Route
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2.1.5.2. Transmission Line Corridor Vegetation Maintenance

The.majorlty of .the trar)sm|SS|op line Transmission line corridors (or right-of-ways) are
corridors associated with LGS lines strips of land used to construct, operate, maintain,
traverse suburban areas and agricultural and repair transmission line facilities. The

lands. PECO follows an integrated transmission line is usually centered in the corridor.
vegetation management program that The width of a corridor depends on the voltage of the
combines manual, mechanical, biological, line and the height of the structures. Transmission
and chemical control techniques to line corridors typically must be clear of tall-growing
maintain proper clearance from trees and structures that could interfere with a power
transmission lines and structures. PECO | 'Ine:

maintains vegetation on a 5-year cycle,

and the degree and type of clearance varies by line voltage and the type, growth rate, and
branching characteristics of trees and vegetation. PECO contracts with Asplundh Tree Expert
Company to perform the majority of maintenance work, and the Davey Resources Group, part
of the Davey Tree Expert Company, oversees quality assurance.

Workers follow the current American National Standards Institute (ANSI) guideline document,
A300 Standards for Tree Care Operations, which contains requirements and recommendations
for tree care practices, including pruning, lightning protection, and integrated vegetation
management. These standards describe a wire-border zone management approach in which
the wire zone (the section of the corridor directly under the wires and extending outward about
10 ft [3 m]) is managed to promote low-growing plant communities dominated by grasses,
herbs, and small shrubs (Miller 2007). The border zone (the remainder of the corridor on either
side of the lines) is managed to promote small shrubs and lower growing trees (Miller 2007).

PECO has also followed the North American Electric Reliability (NERC) FAC-003, Vegetation
Management, since 2003. This guidance document recommends that all transmission line
owners have a specific vegetation maintenance plan that addresses vegetation inspections,
clearances, qualifications of workers, and environmental impact mitigation.

2.1.5.3. PECO’s Environmental Stewardship and Partnerships with State and Local Agencies

As part of its environmental stewardship effort, PECO maintains a program to protect birds and
comply with applicable Federal and state bird regulations, and that promotes native vegetation,
maintains an environmental management certification, and partners with Federal and state
agencies for specific mitigation or restoration projects.

PECO’s avian management program provides guidance to workers on how to deal with bird
nests or dead birds when encountered during field operations and how it complies with
applicable Federal and state bird regulations, including the Migratory Bird Treaty Act, the
Endangered Species Act, and the Bald and Golden Eagle Protection Act.

As part of its maintenance procedures, PECO favors native warm season grass mixtures and
native flower mixtures that include species such as little blue stem (Schizachyrium scoparium),
big blue stem (Andropogon gerardi), Indian grass (Sorghastrum nutans), goldenrod

(Solidago spp.), milkweed (Asclepias spp.), and aster (Aster spp.).

PECO maintains an International Organization for Standardization (ISO) 14001 certification,
which provides a framework for environmental management systems to help companies
manage the environmental impact of their activities and demonstrate sound environmental
management (ISO 2009).

When the National Park Service (NPS) acquired an additional 65 acres (ac) (26 hectares[ha])
parcel of land for the Valley Forge National Park that coincided with the 220-63 and 220-64
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corridor, PECO partnered with NPS to restore the acquired land to a native warm season grass
community. PECO provided both contractors and equipment for this effort (Exelon 2011b).

2.1.6. Cooling and Auxiliary Water Systems

LGS uses a cooling tower-based heat dissipation system that normally withdraws from and
discharges cooling water to the Schuylkill River. In summary, the majority of the makeup water
withdrawn is to provide cooling water for the LGS steam turbine condensers. As water
evaporates in the cooling towers to dissipate heat to the atmosphere, cooling water is lost and
must be replaced. Additionally, to control the chemistry of the circulating water in the cooling
system, a portion of the cooling water is continuously discharged (i.e., blowdown). A much
smaller portion of the makeup water is used to remove heat from auxiliary equipment during
normal operation. A clay-lined spray pond located north of the cooling towers provides
emergency cooling but has an insignificant interface with the environment. Four groundwater
wells are also located on the LGS site to support LGS operations. Unless otherwise cited for
clarity, the NRC drew information about LGS’s cooling and auxiliary water systems from
Exelon’s ER (Exelon 2011b) and responses to NRC’s request for additional information
(Exelon 2012b). NRC staff also toured these systems and facilities during the environmental
site audit (NRC 2012).

Individual LGS systems that interact with the environment are summarized below and focus on
facilities owned and operated by Exelon.

Makeup Water Supply System. The LGS makeup water supply system is comprised of the
individual water sources, facilities, systems, and components used for supplying makeup water
to LGS plant systems. These include the cooling water system, including the circulating water
systems for each LGS unit, and other plant systems. In total, LGS operates its makeup water
supply system and uses its makeup sources in accordance with Delaware River Basin
Commission (DRBC) approvals (Docket No. D-69-210, as revised) (DRBC 2004). A discussion
of these makeup sources and associated facilities and their attributes follows.

2.1.6.1. Schuyilkill River Source

The Schuylkill River is the primary source of makeup water for LGS (see Figure 2-8). Water is
withdrawn from the river via the Schuylkill Pumphouse located on the eastern bank of the river
on the LGS site. River water enters the pumphouse through eight trash rack (bar screen)
panels with sufficient bar spacing to allow aquatic life to pass. A floating trash dock with skirt
located in front of the trash rack functions to divert river debris and some aquatic life before
reaching the trash racks. Intake water then passes through four travelling screens prior to the
intake bays. The screens have 0.25-in. (0.64-cm) mesh openings designed to limit water
approaching the screens to a velocity of 0.75 fps (0.23 m/s). A backwash system operates
automatically to clean the traveling screens of debris to maintain adequate pump wet-well
levels. Screen backwash water is returned to the river via a Pennsylvania NPDES permitted
outfall (no. 011). Leaves and debris removed from the traveling screens are collected in a
dumpster and transported off site for disposal (Exelon 2012b). The facility has three pumps for
cooling water makeup and two pumps for blowdown (nonconsumptive) water makeup use. The
three cooling water pumps each have a rated capacity of 11,300 gpm (25.2 cfs or 0.71 m?/s),
and the two blowdown makeup pumps are each rated at 4,000 gpm (8.9 cfs or 0.25 m%/s).
These pumps are usable in any combination to meet the total plant makeup demand (for
consumptive and nonconsumptive use) of up to 56.2 million gallons per day (mgd) (212,700 m®).
From the pumphouse, a 36-in. (91-cm) pipeline conveys water to the cooling tower basins. Two
smaller lines supply water to (1) a raw water clarifier in the process water treatment system and
(2) the spray pond.
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Figure 2-8. Location of Schuylkill Pumphouse and LGS Discharge Structure
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—— e Feet Exel on ESRI 2008 Streets and Roads
> NAD 1983 State Piane Pennsybania South

1 inch = 150 feet Projection: Lambert Conformal Canic
Linear Unit: Foot US

Source: Exelon 2011a
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Seasonal low flows in the Schuylkill River and specific conditions and limitations imposed by the
DRBC require that alternative makeup water sources be used by LGS either directly or to
augment flow in the Schuylkill River. In point, source augmentation averaging 35 mgd
(132,500 m®) or 24,300 gpm (54.1 cfs or 1.5 m%s) is required about 6 months per year

(Exelon 2012d). Pursuant to DRBC rules and regulations, dockets are used to place limits and
conditions on individual projects, such as LGS, that use water within the Delaware River Basin.
DRBC Docket No. D-69-210 CP, as revised, prescribes the low-flow conditions that trigger the
requirement for LGS to use alternative water sources for consumptive use. Depending on
conditions, a combination of the DRBC-approved alternative water sources (as depicted in
Figure 2-9) are used to supply consumptive use makeup water to LGS, although LGS may
withdraw water from the Schuylkill River for nonconsumptive use without restriction. Perkiomen
Creek is the first supplemental water source to be considered when withdrawals from the
Schuylkill River are restricted because of low flow.

2.1.6.2. Perkiomen Creek Source

LGS must also withdraw water from Perkiomen Creek when the flow in the Schuylkill begins to
drop below 560 cfs (15.9 m?/s) for two-unit operation (as measured at the U.S. Geological
Survey [USGS] maintained Pottstown, Pennsylvania, gage station), if instream flow conditions in
Perkiomen Creek allow. Water is withdrawn via Exelon’s Perkiomen Pumphouse (auxiliary
intake pumphouse), which is located just inland from the west bank of Perkiomen Creek. Water
is withdrawn from the creek through a set of 15 submerged, stationary “wedge-wire” screen
intakes on the middle of the streambed. Each screen is sized at 24-in. (61-cm) by 72-in.
(183-cm), with a slot size of 0.08 in. (0.2 cm). The screens provide an average through-slot
velocity of 0.4 fps (0.12 m/s). An air burst backwash system automatically functions to remove
accumulated debris (Exelon 2012b). Three intake pumps, including a spare, rated at

14,600 gpm (33 cfs pr 0.92 m®s) are sized to supply the consumptive cooling demands for both
LGS units. A small auxiliary pump operates as needed to maintain the facility’s water storage
tank when the intake system is not active. Water is conveyed by an underground pipeline
approximately 8 miles (13 km) to a storage tank located at the LGS site.

2.1.6.3. Delaware River Augmentation Source

The natural flow in Perkiomen Creek is not always adequate for LGS’s consumptive makeup
water needs. This situation arises when the natural flow of Perkiomen Creek falls below 210 cfs
(5.9 m®s) for two-unit operation, as measured at the USGS-maintained Graterford,
Pennsylvania, gage station. Therefore, Exelon has established a system to transfer water for
flow augmentation purposes from the Delaware River to East Branch Perkiomen Creek and,
ultimately, Perkiomen Creek. This diversion of water originates at the Point Pleasant Pumping
Station on the Delaware River, located about 30 miles (48 km) northeast of the LGS

(see Figure 2-9). The pumping station is owned by a municipal water purveyor and not Exelon.
The Point Pleasant Pumping Station withdraws from a deep water, mid-channel intake in the
Delaware River. The intake structure consists of two rows of fixed cylindrical wedge-wire
screens, with each row comprised of 12 screens. Each screen measures 40-in. (102-cm) in
diameter and 80-in. (203-cm) of total screened length. Screens have a slot size of 0.08 in.

(0.2 cm). At the maximum pumping rate of 95 mgd (360,000 m®), the average intake velocity is
0.35 fps (0.11 m/s). Maintenance of the intake screens includes high-pressure spray washing
and scrubbing by divers four times a year, with return of organic debris to the Delaware River
(Exelon 2012b).
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Figure 2-9. LGS Makeup Water Supply System and Alternative Water Sources within the
Delaware River Basin
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Source: Modified from Exelon 2011a

Once withdrawn at Point Pleasant, water is conveyed through a series of pumping stations, to
the Bradshaw Reservoir, and then via transmission mains to East Branch Perkiomen Creek. At
the outset, water is transferred as necessary to the Bradshaw Reservoir to maintain adequate
reservoir operational volume and reserve storage. Located on a 43-ac (17-ha) site and
approximately 27 miles (44 km) northwest of LGS, both the reservoir and associated Bradshaw
Pumphouse are owned and operated by Exelon. According to Exelon personnel, the reservoir
is maintained at an operating level of 17 to 21 ft (5.2 to 6.4 m), and the reservoir can be pumped
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down as far as 8 ft (2.4 m) before suction is lost. From the Bradshaw Reservoir, water is
pumped about 6 miles (10 km) by pipeline routed along a natural gas pipeline right-of-way to
East Branch Perkiomen Creek. Located about midway along the pipeline routing, Exelon also
owns and operates the Bedminster Water Processing (Treatment) Facility that is used to
seasonally disinfect the water before it is discharged into the East Branch Perkiomen Creek in
accordance with NPDES Permit PA0052221.

In the event drought conditions on the Delaware River threaten the ability to transfer water to
East Branch Perkiomen Creek, Exelon also has an agreement in place as one of the seven
utility owners of the Merrill Creek Reservoir in northwestern New Jersey to release water to the
Delaware for flow augmentation purposes. This could be exercised in the event of a
DRBC-declared drought emergency. A separate DRBC docket governs operation of the
reservoir.

2.1.6.4. Wadesville Mine Pool and Still Creek Reservoir Augmentation Sources

LGS also uses two additional upstream water sources, the Wadesville Mine Pool and Merrill
Creek Reservoir, to directly augment Schuylkill River flow (see Figure 2-9). As a demonstration
project, DRBC approved the use of these sources in 2002 to compensate for the withdrawal of
cooling water from the Schuylkill River and to evaluate the feasibility of continuing withdrawals
from the river even under low flow conditions. Flow augmentation with these sources began in
2003 and has included DRBC oversight. The Wadesville Mine Pool is located approximately
70 miles (112 km) northwest of LGS in Pennsylvania’s anthracite coal region. The mine pool is
comprised of an extensive complex of flooded underground mine workings some 700 ft (210 m)
deep, storing an estimated 3.6 billion gal (13.6 billion m?) of water. The mine pool is unique, as
compared to other coal workings that contribute to acid mine drainage, in that the water
percolating through the workings has a neutral pH (NAI and URS 2011). Additionally, releases
from the Still Creek Reservoir, located northeast of the Wadesville Mine Pool, are included in
the demonstration project. DRBC previously approved this reservoir for emergency releases
under a contract between Exelon and its owner and operator to augment low flows in the
Schuylkill River when the Delaware River diversion system is unavailable (see Section 2.1.7.1).

Circulating Water System. The LGS circulating water system is a closed-cycle cooling system
that removes heat from the condenser and transfers it to the atmosphere through evaporation
using hyperbolic natural-draft cooling towers. The plant’s twin cooling towers rise more than
500 ft (152 m) above the ground. The circulating water system uses water from the LGS
makeup water system to replenish the water lost from evaporation, drift, and blowdown. For
each LGS unit, the circulating water system consists of one cooling tower, three main
condensers, four 25-percent-capacity circulating water pumps, and associated piping, valves,
controls, and instrumentation.

Blowdown Discharge System. Operation of LGS’s closed-cycle cooling system results in
evaporative water losses of approximately 75 percent from the plant’s twin cooling towers. To
control the chemistry of the water in the cooling system due to the buildup of total dissolved
solids, a portion of the water must be continuously discharged. Each cooling tower basin has a
blowdown line that combines into a single, 36-in. (32-cm) line that discharges through a
submerged, multi-port diffuser pipe into the Schuylkill River at a point about 700 ft (210 m)
downstream from the Schuylkill Pumphouse (see Figure 2—8). The diffuser is encased in a
concrete channel stabilization structure on the east side of the river. The discharge structure
consists of a 28-in. (71-cm) pipe with a total of 283 nozzles installed on 6-in. (15-cm) centers;
nozzles have a 1.25-in. (3.2-cm) diameter opening. As shown in Figure 2-8, the diffuser does
not use the entire channel width.

2-20



—_—
QOWooNOOOT AWN -

[ R N N K I G |
~NOoO O, WN -~

N
o O o

NNDN
WN =

N
i

WNDNNDNDN
O OWOoONO O,

B WWWWWWWWW
QUOWOONOOPRA,WN-

A A DD
A WN -

Pl
o O,
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Plant Service Water System. The plant service water system functions continuously to supply
water for service-water cooling (e.g., removal of heat rejected from auxiliary equipment),
emergency service water, residual heat removal service water, and the clarified water system.
Generally, these are small and normally nonconsumptive uses of water.

Each LGS unit has a nonsafety-related single-loop cooling system for normal operations that
uses three 50-percent capacity pumps operating, with one pump on standby status. These
loops take water from each unit’s cooling tower basin. These pumps circulate cooling water
from the cooling tower basins through various heat exchangers and then back to the cooling
towers. This service water system may at times also support decay heat removal during a
refueling outage.

An emergency service water system exists to supply cooling water to emergency equipment in
the event of the loss of normal cooling. The system consists of two independent cooling loops
and associated pumps. The pumps circulate water through the LGS spray pond located north
of the LGS cooling powers for cooling through spray nozzles or winter bypass lines. Another
safety-related system, the residual heat removal system, is also routed through the spray pond.
The two loops of this system supply cooling water to each of the two heat exchangers that serve
each LGS unit.

Clarified river water for component lubrication and as makeup to the demineralized water
system is supplied by the clarified water system. This system uses water from the cooling water
intake system.

Groundwater Supply System. Potable water and fire emergency water for LGS are provided by
two separate wells. Two additional wells supply nonpotable water intermittently to the Limerick
Training Center and the Limerick Energy Information Center, respectively.

2.1.7. Facility Water Use and Quality

As discussed above, LGS Units 1 and 2 use a closed-cycle cooling system that primarily relies
upon the Schuylkill River for its makeup water supply and, secondarily, Perkiomen Creek (see
Section 2.1.6). Water losses from the plant’s cooling towers because of evaporation and drift
average about 75 percent. As this water must be continually replaced, such a high consumptive
use can conflict with the needs of other downstream users and with aquatic life, especially on
smaller rivers (Exelon 2011b).

However, Exelon has developed an extensive surface water diversion system to supplement
LGS’s consumptive cooling water needs and to manage (augment) low river flows, as also
described in Section 2.1.6. The Schuylkill River is also the makeup water source for replacing
water discharged as blowdown from the cooling towers, which is necessary to control the quality
of the recirculating cooling water. This use is considered to be nonconsumptive in nature.
Nevertheless, all surface water withdrawals by LGS are regulated by the DRBC. Cooling tower
blowdown, in addition to other plant wastewaters, is ultimately discharged back to the Schuylkill
River via a submerged discharge structure. This is LGS’s main outfall (no. 001), which is
regulated under its Pennsylvania NPDES permit (No. PA0051926), in addition to DRBC docket
provisions (Exelon 2011b).

Exelon also operates two primary groundwater supply wells in the main plant area to meet the
potable needs of plant personnel and to supply fire emergency water, respectively. Two
additional wells, one at the Limerick Training Center and another at Limerick Energy Information
Center, supply water for sanitary needs in restrooms (Exelon 2011b).

Exelon is annually required to report water use data for LGS to the PADEP in accordance with
the Pennsylvania Water Resources Planning Act pursuant to 25 Pa. Code 110 (Exelon 2011b).

2-21



O©OooO~N O OO W N-=-

Purpose and Need for Action

NRC staff reviewed the last 5 years of Exelon’s Act 220 Water Withdrawal and Use Reports
submitted to the PADEP.

A description of surface water resources at LGS and vicinity is provided in Section 2.2.4, and a
description of the groundwater resources is presented in Section 2.2.5. The following sections
further describe the water use from these resources.

2.1.7.1. Surface Water Use

Makeup water demands for LGS Units 1 and 2 nominally total 56.2 mgd or 39,000 gpm (87 cfs
or 2.5 m%s). For full operations, this includes 42 MGD or 29,200 gpm (65 cfs or 1.8 m%s) for
consumptive cooling water use and 14.2 mgd or 9,860 gpm (22 cfs or 0.6 m*/s) for
nonconsumptive use (Exelon 2011b). As previously discussed, LGS water usage is governed
by the DRBC docket approval and demonstration project that restricts surface water withdrawals
from the Schuylkill River for consumptive use to protect water quality and quantity. These
restrictions are triggered, requiring Exelon to switch to alternative water sources, when either
the flow of the river falls below 560 cfs (15.9 m*/s) for two-unit operation, or 530 cfs (15 m®s) for
one-unit operation. This is adjusted based on upstream releases from DRBC-approved projects
(DRBC 2004, Exelon 2011a).

In addition, PADEP requires that water users submit water use information annually, in support
of its State Water Plan. Accordingly, Exelon reports LGS water usage to PADEP. The State
Water Plan serves as a functional planning tool to establish vision, goals, and recommendations
for meeting the challenges of sustainable water use over a 15-year planning horizon.

Since initiating the water supply diversion project in 2003, Exelon has sought to demonstrate
that makeup water demands could be obtained from the Schuylkill River over a much wider
range of conditions without deleterious effects. This included a major modification to the
demonstration project that was approved in 2005 which, for the first time, allowed for
withdrawals from the Schuylkill River for consumptive use when ambient water temperature was
at or above 59 °F (15 °C). Previously, DRBC prohibited withdrawals for consumptive use
makeup at or above that temperate and required LGS to rely upon the Perkiomen Pumphouse
(Exelon 2011b). In summary, the objectives of the demonstration project include: (1) gaining
an understanding of increased reliance on the Schuylkill River, (2) evaluating the effects of
permanently lifting the 59 °F (15 °C) temperature restriction, (3) evaluating the effects of using
the Wadesville Mine Pool and Still Creek Reservoir as low flow augmentation sources,

(4) evaluating the effects of reducing water diversions from the Delaware River, and

(5) evaluating the effects on public water supplies (Exelon 2012d). Based on the results of the
demonstration project, Exelon submitted an application to the DRBC in September 2007 to
make the provisions of the demonstration project permanent to support LGS operations and to
consolidate all of DRBC’s docket approvals for surface water withdrawal, discharge, and
groundwater usage into a single comprehensive docket (Exelon 2011a, DRBC 2011a).

In May 2011, the DRBC passed a resolution approving Exelon’s request to increase LGS’s peak
daily surface water withdrawals from 56.2 mgd or 39,000 gpm (87 cfs or 2.5 m%s) to 58.2 mgd
or 40,420 gpm (90 cfs or 2.6 m%/s). This request was made to increase consumptive use
withdrawals by 2 mgd or 1,390 gpm (3.1 cfs or 0.09 m?/s) to provide operational flexibility to
counter conditions of high air temperature combined with low relative humidity that had caused
LGS to approach its maximum daily withdrawal limit in 2010 (DRBC 2011b). In

December 2011, the DRBC extended the terms of docket Revision 12 for LGS, including the
demonstration project for another year to enable it to complete work on Exelon’s docket revision
and to hold a public hearing. As such, the terms of the current DRBC docket approval

(DRBC 2004), as amended, and demonstration project remain in effect through

December 31, 2012 or until the DRBC approves a revised docket (DRBC 2011a).
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Exelon officials met with DRBC officials on the status of the consolidated docket in
February 2012 (Exelon 2012a). In June 2012, DRBC issued a draft consolidated docket for
review and comment and held a hearing on August 28, 2012.

2.1.7.2. Groundwater Use

Groundwater is withdrawn at LGS through two onsite wells to support LGS operations, with two
additional wells supporting secondary uses (see Section 2.1.7).

Well 1 (the “Alley” Well) supplies potable water to LGS personnel. Well 3 (the “Batch Plant”
Well) provides backup water supply to a fire water storage tank. Both wells were constructed as
open boreholes in the Brunswick Formation with completion depths of 310 ft (94 m) and 585 ft
(178 m) and pump capacities of 50 gpm (189 L/min) and 65 gpm (246 L/min), respectively.

Both wells had their pumps replaced in 2004. Well 1 is located just east of the Unit 2 buildings
and southeast of the Unit 2 cooling tower, while well 3 is located about 500 ft (150 m) east of the
Unit 2 cooling tower (CRA 2006, Exelon 2011a). As a potable supply well for the plant, Well 1 is
operated by Exelon under a public water supply permit from the PADEP. Before distribution,
the water is treated by disinfection, for corrosion control for lead and copper, and by filtration to
reduce arsenic levels (Exelon 2011b).

Two additional active groundwater wells (i.e., the Training Center and Energy Information
Center wells) are located on the LGS plant site but outside the main plant complex. These wells
are seldom operated and only to provide sanitary water for restrooms at the referenced facilities
(Exelon 2011b). The Training Center well is 560 ft (170 m) in depth and the Information Center
well is 123 ft (37.5 m) in depth, based on Pennsylvania well records (Exelon 2011a,

PADCNR 2012).

LGS’s wells are located in the Southeastern Pennsylvania Ground Water Protected Area
designated by the DRBC. Specifically, LGS is located in the Schuylkill-Sprogels Run Subbasin
designated by the DRBC and for which basin-wide groundwater withdrawal limits have been set
due to stress on the bedrock aquifer system (DRBC 1999, Exelon 2011a). Groundwater users
in subbasins designated by the DRBC as stressed and withdrawing 10,000 gallons per day
(gpd) (38,000 L/day) or more during any 30-day period are required to obtain a protected area
permit from the DRBC or have docket approval for such withdrawals (DRBC 1999,

18 CFR 430). The draft docket issued by the DRBC (see Section 2.1.7.1) proposes
groundwater production limits for LGS.

Based on data from 2001 through 2010, LGS’s total groundwater production from its primary
production wells has ranged from 14.3 to 21.1 gpm (54.1 to 79.9 L/min) or 20,600 to

30,300 gpd, and averaged 17.9 gpm (67.8 L/min) or 25,800 gpd (Exelon 2011a, 2012b). While
not subject to reporting under PADEP regulations, the two LGS secondary wells produce less
than 4 gpm (13.9 L/min) combined (Exelon 2011b).

2.2. Surrounding Environment

The LGS plant site comprises a total of 645 ac (261.0 ha), including 491 ac (198.7 ha) in
Montgomery County and 154 ac (62.3 ha) in Chester County. The LGS site is located along the
Schuylkill River, which flows in a southeasterly direction to its confluence with the Delaware
River. The Schuylkill River passes through the LGS plant site and separates its western
portion, which is located in Chester County, from its eastern portion, which is located in
Montgomery County.

The LGS is located about 1.7 miles (2.7 km) southeast of the Borough of Pottstown, the nearest
population center. Other nearby population centers are the City of Reading located 19 miles
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(30.6 km) northwest of the site, the Borough of Phoenixville located about 9.3 mi(15 km)
southeast of the site, the Municipality of Norristown about 11 miles (17.7 km) southeast of the
site, and the city limits of Philadelphia, which are about 21 miles (33.8 km) southeast of the site.

2.2.1. Land Use

The site is surrounded by gently rolling countryside and farmland, with several valleys
containing tributary drainages of the Schuylkill River. The vicinity of the site has experienced
suburban growth as local farmland has been converted to several new residential subdivisions
since the LGS units came online in 1986 and 1990. Figure 2—1 illustrates the principal land
uses in the vicinity of the LGS, out to 6 miles (10 km).

Exelon owns both the primary LGS site and several offsite support facilities, including the
Perkiomen Pumphouse, the Perkiomen Pumphouse-to-LGS pipeline, Bradshaw Reservoir and
Pumphouse, and the Bedminster Water Processing (Treatment) Facility. Additional offsite
facilities and components of the LGS makeup water system having contractual agreements with
Exelon, but which are neither owned nor controlled by Exelon, including the following:

* Wadesville Mine Pool, Pumphouse, and discharge channel,
* Still Creek Reservoir,

* Point Pleasant Pumping Station and combined water transmission main to
the Bradshaw Reservoir, and

* Pottstown Gage Station, the Graterford Gage Station, and the Bucks Road
Gage Station.

Exelon jointly owns and operates the Merrill Creek Reservoir near Phillisburg, New Jersey, with
six other utilities. The reservoir stores water for release when required to mitigate consumptive
use at designated electric generating facilities, including LGS, in the event of low-flow conditions
in the Delaware River.

The major transportation routes located within 6 miles (10 km) of the site include

U.S. Highway 422 (US-422), an east-west highway passing about 1.5 miles (2.4 km) north of
the site; Pennsylvania Route 100 (PA-100), a north-south highway passing about 4 miles

(6.4 km) west of the site in Chester County; and PA-724, a southeast-northwest highway
passing about 1 mile (1.6 km) southwest of the site. The single plant entrance/exit can only be
accessed by Evergreen Road, either directly from the Sanatoga exit of US-422 or indirectly from
the Limerick Linfield exit of US-422 by several local roads. Figure 2-2 illustrates prominent
features of the LGS region, out to 50 miles (80 km).

All activities on the LGS site are under the control of Exelon. The immediate area surrounding
LGS is enclosed by a security barrier shown in Figure 2—3. Access to LGS is through a security
gate by a three-lane road, Evergreen Road, north of the plant. A Conrail rail line (formerly
Reading Company) traverses the LGS site along the eastern side of the Schuylkill River. The
rail line includes two tracks and a rail spur serving LGS. Another Conrail rail line (formerly Penn
Central Railroad) runs along the western side of the Schuylkill River, traversing the Chester
County portion of the LGS site.

Notable manmade features within a 6-mile (10-km) radius of LGS (see Figure 2—1) include the
Pottstown-Limerick regional airport roughly 1.5 miles (2.5 km) northeast, the Philadelphia
Premium Outlets shopping mall roughly 1 mile (1.6 km) northeast, and the Occidental Chemical
Corporation/Firestone Tire EPA superfund site roughly 1.5 miles (2.4 km) west of the LGS site.
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Nearby communities include Pottstown, approximately 1.7 miles (2.7 km) northwest;
Royersford, 3.8 miles (6.1 km) southeast; Phoenixville, 7.6 miles (12.2 km) southeast; and
Philadelphia, 29 miles (46 km) southeast of the LGS site.

2.2.2. Air Quality and Meteorology

The LGS site is located within the Schuylkill River valley of the Piedmont Plateau in
southeastern Pennsylvania. LGS maintains two meteorological towers that are in close
proximity to the site. The primary tower (Tower 1) is located approximately at site grade and is
76.2 m (250 ft) above mean sea level (MSL) (Exelon 2011b). The secondary tower (Tower 2) is
located closer to the Schuylkill River and is at an elevation of 36.9 m (121 ft) above mean sea
level. The meteorological towers are instrumented at three levels and take measurements of
wind direction, wind speed, and temperature. Additional measurements, including wind
direction fluctuations, relative humidity, pressure, and precipitation, are made at Tower 1.

The region surrounding the LGS site is characterized by a humid, continental climate that is
moderated by the presence of the Appalachian Mountains to the west and the Atlantic Ocean to
the east (NCDC 2012a). Periods of extreme heat or cold are generally short-lived. The
summer months of June through September are warm and humid, and at times the area is
engulfed in maritime air from the western Atlantic (NCDC 2012b). The winter months of
December through February are characterized by frequent periods of warming and cooling from
mid-latitude, low-pressure systems and associated fronts passing through the area; minimum
temperatures during this time are usually below freezing, but temperatures below zero are rarely
observed (NCDC 2012c).

The staff obtained climatological information with 30-year averages (1981-2010) for the
Allentown and Philadelphia, Pennsylvania, first-order National Weather Service (NWS) stations.
Both stations are approximately 30 miles from the LGS site and can be used to characterize the
region’s climate because of their nearby location, comparable elevation, and long period of
record. Regionally, the prevailing wind direction is from the southwest during most of the year,
except during the winter months, when it is generally from the west-northwest

(NCDC 2012b, 2012c). During stable atmospheric conditions, low-level winds at the LGS site
may be channeled in the same general direction as the Schuylkill River Valley, which is oriented
in the north-northwest to south-southeast direction (Exelon 2012¢). Mean annual wind speeds
average around 8 to 9 mph (3.5 to 4.0 m/s); winds are faster than average in the spring and
slower than average in late summer (NCDC 2012b, 2012c). Peak wind gusts were 69 mph
(30.8 m/s) in Allentown (NCDC 2012c) and 75 mph (33.5 m/s) in Philadelphia (NCDC 2012b).

In Allentown, monthly mean temperatures range from a low of 27.9 °F (-2.3 °C) in January to a
high of 74.1 °F (23.4 °C) in July (NCDC 2012b). In Philadelphia, monthly mean temperatures
are slightly warmer and range from 32.3 °F (0.2 °C) in January to 77.6 °F (25.3 °C) in July
(NCDC 2012b). Recent monthly mean temperature observations taken at the LGS site are
consistent with these ranges (Exelon 2012b).

Normal annual liquid precipitation is 42.05 in. (1,068 mm) in Philadelphia (NCDC 2012b) and
45.17 in. (1,147 mm) in Allentown (NCDC 2012c). The precipitation during the wettest year
from the most recent 30-year period of record was 71.72 in. (1,822 mm) in 2011 (NCDC 2012c);
during the driest year from the same period it was 30.41 in. (772 mm) in 1992 (NCDC 2012b).
The summer months of June, July, and August are the wettest, averaging 4.0 in. (102 mm) of
precipitation each month at both locations (NCDC 2012b, 2012c). February is the driest month,
averaging 2.75 in. (70 mm) of precipitation (NCDC 2012b, 2012c). Precipitation trends
measured at LGS (Exelon 2012c) are consistent with trends observed at Allentown and
Philadelphia. Average annual snowfall for the area is 19.3 in. (49.0 cm) in Philadelphia
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(NCDC 2012b) and 32.3 in. (80.0 cm) in Allentown (NCDC 2012c). The higher snowfall
amounts at Allentown are likely to be more representative of the LGS site because the
Philadelphia NWS station is warmer because of its more southeastern location as well as
additional heating from the urban environment.

Thunderstorms are normally observed on 27 days throughout the year (NCDC 2012b, 2012c).
Severe weather in the form of hail, tornadoes, or hurricanes is not commonly observed in the
region. In the past 5 years, there have been 29 large hail (more than 0.75 in. [1.9 cm] in
diameter) events reported in both Montgomery and Chester Counties, but many of the hail
reports are associated with the same storm (NCDC 2012d). Tornadoes do not occur frequently
in the region. In the past 5 years, no tornadoes were reported in Montgomery County and one
tornado (classified on the Enhanced Fuijita scale as an EFO0, with a 65-85 mph (29.1-38.0 m/s)
3-second wind gust) occurred in Chester County (NCDC 2012d). Using tornado data for the
period from January 1, 1950, through August 31, 2003, the annual best-estimate tornado strike
probability for a 1-degree box that includes the LGS site is 1.59x10™ (Ramsdell and

Rishel 2007). Tropical cyclones are rarely of hurricane strength by the time they are in the
vicinity of the LGS site. The National Oceanic and Atmospheric Administration (NOAA)
maintains a database of tropical cyclone tracks and intensities that covers the period from

1842 through 2010. During this time, only two Category 1 hurricanes, with maximum sustained
winds of 74-95 mph (33.0-42.5 m/s), have passed within 80 km (50 miles) of the LGS site
(NOAA 2012).

2.2.2.1. Air Quality

Under the Clean Air Act (CAA) of 1963, EPA has set primary and secondary National Ambient
Air Quality Standards (NAAQSSs, 40 CFR 50) for six common criteria pollutants to public health
and the environment. The NAAQS criteria pollutants include carbon monoxide, lead, nitrogen
dioxide, ozone, sulfur dioxide, and particulate matter (PM). PM is further categorized by
size—PM;, (diameter of 10 micrometers or less) and PM, s (diameter of 2.5 micrometers or
less).

EPA designates areas of “attainment” and “nonattainment” with respect to the NAAQSs. Areas
for which insufficient data are available to determine designation status are denoted as
“unclassifiable.” Areas that were once in nonattainment, but are now in attainment, are called
“maintenance” areas; these areas are under a 10-year monitoring plan to maintain the
attainment designation status.

Air quality designations are generally made at the county level. For the purpose of planning and
maintaining ambient air quality with respect to the NAAQSs, EPA has developed Air Quality
Control Regions (AQCRs). AQCRs are intrastate or interstate areas that share a common
airshed (40 CFR 81). The LGS site is located in Montgomery and Chester Counties,
Pennsylvania; these counties are part of the Metropolitan Philadelphia Interstate AQCR

(40 CFR 81.15). Additional counties in this AQCR include Bucks, Delaware, and Philadelphia
Counties. With regard to the NAAQSs, Montgomery and Chester Counties are designated as
unclassified or in attainment with respect to carbon monoxide, lead, sulfur dioxide, and PM;,
and nonattainment with respect to ozone and PM, 5 (40 CFR 81.339).

States have primary responsibility for ensuring attainment and maintenance of the NAAQSSs.
Under Section 110 of the CAA (42 USC 7410) and related provisions, states are to submit, for
EPA approval, State Implementation Plans (SIPs) that provide for the timely attainment and
maintenance of the NAAQSs. On March 26, 2012, EPA approved and promulgated the
PADEP’s SIP for ozone in the Philadelphia area, including Montgomery and Chester Counties
(77 FR 17341). Similarly, on March 29, 2012, EPA approved and promulgated PADEP’s
revisions to the SIP for PM, 5 (77 FR 18987).
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As required under 25 Pa. Code Chapter 127, Exelon maintains a Title V operating permit
(TVOP-46-00038) for sources of air pollution at the LGS site (Exelon 2011b). Permitted sources
include two cooling towers, a spray pond, several standby diesel generators and boilers, a
solvent-based degreasing unit, and air emissions from various sources of waste oil

(Exelon 2011b). As a condition of the Title V operating permit, Exelon is required to submit an
annual compliance certification to the PADEP, which includes fuel usage and estimated air
pollutant emissions (Exelon 2012b). Table 2—1 lists the total diesel fuel usage and associated
air emissions for the most recent 5 years (Exelon 2012b). There are no plans for refurbishment
of structures or components at LGS for license renewal. Therefore, there are no expected new
air emissions associated with license renewal (Exelon 2011b).

Table 2-1. Annual Fuel Use and Estimated Air Emission Estimates for Significant
Sources at LGS

Year [09°%9¢ NO,(M® com® sO,M® PMys(M® PMy(M® vOCM® Pb(M)®
2007 11128502  29.3 227 6. 0.44 42.3 0.80 0.0000
2008 927,297 312 198 48 0.47 422 0.90 0.0010
2009 858,760 284 185 38 0.41 427 197 0.0005
2010 1,003210  35.3 218 40 0.72 161.1° 213 0.0006
2011 1,145960  32.8 242 78 0.80 166.3°  2.10 0.0010

@ To convert gallons to liters, multiply by 3.8.

®To convert T to MT, multiply by 0.91.

© Beginning in 2010, the emission calculation for PM1g was changed for reporting purposes; no actual change in
operations occurred and therefore no change in actual PMo emissions (LGS RAI Reply E1-1).
NOy = nitrogen oxides; CO = carbon monoxide; SOy = sulphur oxides; PMz 5 = particulate matter with a diameter of
2.5 micrometers or less; PM1o = particulate matter with an aerodynamic diameter between 2.5 and 10 micrometers;
VOC = volatile organic compounds; Pb = lead.

Source: Exelon 2012b

40 CFR 81 Subpart D lists mandatory Class | Federal Areas where visibility is an important
value. There are no mandatory Class | Federal areas within 50 miles (80 km) of the LGS site.
The closest mandatory Class | Federal area is the Brigantine Wilderness in New Jersey, which
is approximately 78 miles (127 km) southeast of the LGS site (40 CFR 81.420). Because of the
significant distance from the site and prevailing wind direction, no adverse impacts on Class |
areas are anticipated from LGS operation.

2.2.3. Geologic Environment

This section describes the current geologic environment of the LGS site and vicinity including
landforms, geology, soils, and seismic setting.

Physiography. LGS is located within the Gettysburg-Newark Lowland Section of the Piedmont
physiographic province. This region is generally comprised of rolling lowlands, shallow valleys,
and isolated hills and mainly underlain by red shale, siltstone, and sandstone, with some
conglomerate and diabase (DCNR 2000).

The main plant complex, including the LGS nuclear island, is situated on a broad, semi-circular
ridge on the eastern bank of the Schuylkill River. Site topography slopes steeply to the west
and south toward the Schuylkill River and Possum Hollow Creek, respectively. Elevations
range from less than 110 ft (34 m) above MSL at the Schuylkill River to approximately 280 ft
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(85 m) MSL at the highest elevation near the cooling towers. Blasting and other construction
activities have modified the natural land surface across the plant site (Exelon 2011b).

Geology. Thick bedrock consisting of reddish-brown siltstone and interbedded sandstone and
shale of the Brunswick Formation underlies the maijority of the LGS site and vicinity. Rocks of
the Sanatoga Member of the Lockatong Formation interfinger with the Brunswick in the northern
part of the LGS site area and occur in the area of the spray pond, but do not occur beneath the
cooling towers or the main plant structures. The Sanatoga is a bluish-gray, calcareous argillite
with beds of black shale. This rock is relatively harder than the siltstone and other rocks of the
Brunswick. In total, the uppermost bedrock sequence beneath the site is more than 5,000 ft
(1,520 m) thick (Exelon 2008b).

The sediments that now comprise the Brunswick and other formations making up the near
surface bedrock were deposited by streams feeding into one of a series of down-warped or
down-faulted basins that formed during the late Triassic (i.e., between about 200 and

228 million years ago). LGS overlies the northern (Newark) portion of one such basin, the
Newark-Gettysburg Basin. The sediments that now constitute the rocks of the Brunswick
Formation originally were deposited by an ancient river system in the form of a large alluvial fan
while the Lockatong was deposited in a shallow lake environment (Exelon 2008b).

Subsequent to the deposition and consolidation of the basin sediments, the region was uplifted,
tilted, and deformed. In addition, the sedimentary materials have been broken by numerous
small faults and fractures and locally include interbeds of and intrusions by volcanic rocks.
Numerous intrusions of the basin’s sedimentary rocks by volcanic diabase have been mapped
throughout southeast Pennsylvania. One such prominent feature is a diabase dike (named the
Downingtown Dike) that extends from about 11 miles (18 km) southwest of Downingtown,
Pennsylvania, through Sanatoga Station, just north of the site, and continues about 3 miles

(5 km) to the northeast. The sedimentary rock immediately bordering this feature has been
thermally altered to a tough gray hornfels. Age dating of the numerous dikes in the region
indicates that they were emplaced between about 140 and 198 million years ago

Exelon 2008b).

Across the LGS site and region, bedrock is overlain by up to 40 ft (12 m) of residual soil,
developed in place by the weathering and decomposition of the bedrock. This material
(regolith) grades into weathered rock (saprolite), then into fresh, unweathered rock; no clearly
defined boundary exists between soil and rock. Holocene (recent) alluvium consisting of silt,
sand, and gravel occurs along the Schuylkill River and tributaries such as Possum Hollow Run
(Exelon 2008Db).

Numerous small faults and fractures occur in the Triassic strata underlying LGS. These
features formed as a result of regional uplift that occurred following the consolidation of
sediments in the Newark basin (Exelon 2008b). Most notable on a regional basis, the northwest
border of the Newark basin in northern New Jersey and southeastern New York State is marked
by a system of normal faults known as the Ramapo fault system. This fault system has been
extensively studied by various investigators, including the USGS, in part because historical
epicenters of small earthquakes have been loosely associated with this fault system (Crone and
Wheeler 2000). Information compiled by Exelon (2008b) indicated that there is no clear
association between the Ramapo fault and earthquake epicenters in the region, and no
evidence for fault reactivation or fault offset at the surface. USGS’s review of data for evidence
of Quaternary fault activity (i.e., within the last 1.6 million years) encompassing the Eastern
United States supports these conclusions, finding that geologic evidence is insufficient to
demonstrate either the existence of a tectonic fault or Quaternary slip or deformation associated
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with the feature (Crone and Wheeler 2000, Wheeler 2006). Further, the Ramapo is not included
in the USGS’s latest Quaternary Fault and Fold Database (USGS 2012a).

Three small faults, the Sanatoga, the Brooke Evans, and the Linfield, occur within 2 miles

(3.2 km) of the LGS site. The nearest approach of any fault, the Sanatoga fault, to the reactor
area is 1,300 ft (400 m) to the west. The fault plane is intruded by Triassic diabase, which is
part of the Downingtown Dike. The Brooke Evans fault passes within 2,800 ft (850 m) to the
south of the plant area, and the trace of the Linfield fault lies about 2 miles (3.2 km) southeast of
the LGS site. All three of these faults are associated with the Jurassic-Triassic events that
occurred some 140 to 200 million years ago. Field studies of diabase intrusions of these faults
indicate that they have been inactive for at least 140 million years (Exelon 2008b). Thus, none
of these faults are active or considered “capable” of producing earthquakes per 10 CFR 100,
Appendix A.

During foundation excavation for the plant, several features, including shear-fractures with some
small offsets (displacement), were encountered. While not unusual for the region and not
posing a hazard to plant structures, these areas were treated as necessary to ensure
subsurface stability. Treatment included excavating any soft or otherwise weathered material
down to competent bedrock and/or by replacing excavated material with concrete, as further
described in the updated final safety analysis report (UFSAR) (Exelon 2008b).

There are no outstanding mineral rights within the LGS exclusion area (Exelon 2008b). There is
one quarry (Pottstown Trap Rock Sanatoga Quarry) located about 0.8 miles (1.2 km) from the
center of the main plant complex and adjacent to LGS’s northern property boundary.

Operations at the quarry consist of blasting, crushing, grading, and stockpiling rock

(Exelon 2008b). The Sanatoga Quarry produces red aggregate stone for use in construction
and landscaping applications. The site also has an asphalt production operation (H&K

Group 2012).

Soils. Soils at the site, where present, consist predominantly of residual clayey silts

(Exelon 2008b). Soil unit mapping by the Natural Resources Conservation Service (NRCS)
identifies the majority of the LGS site complex as Urban land-Udorthents, shale and sandstone
complex, 8 to 25 percent slopes. Consistent with the developed nature of the LGS site, this soill
mapping unit is used to identify buildings and other impervious surfaces on hills and other
uplands on graded land surfaces underlain by shale and sandstone. Natural soils bordering the
main plant complex to the north and northeast include Penn silt loam, Readington silt loam, and
Reaville silt loam, 0 to 8 percent slopes. These are generally moderately to well-drained soils
on hills and hillslopes that developed from residuum weathered from sandstone and shale
parent material. Depth to bedrock ranges from 20 to 40 in. (50 to 100 cm), which imparts a
slight limitation for building site development. These soils are all prime farmland soils or
farmland of statewide importance, where otherwise not committed to developed uses

(7 CFR 657.5). This includes a continuous area totaling about 25 ac (10 ha) of Penn silt loam,
3 to 8 percent slopes just to the northeast of the spray pond. To the south and southeast along
the north side of Possum Hollow Run, the soils are mapped as Klinesville channery silt loam,
35 to 60 percent slopes. These soils are relatively shallow and somewhat excessive drained.
Soils along both banks of the Schuylkill River in the vicinity of LGS are mapped as Gibraltar silt
loam. These soils are relatively deep, well-drained soils occupying valley flats, hills, and levees.
Their parent material is coal overwash (i.e., materials derived from upstream coal mining) over
alluvium derived from shale and siltstone. These soils are very limited for building site
development because of the threat of ponding and flooding (NRCS 2012).

Foundations for all seismic Category | (safety-related) structures at LGS are founded on hard,
competent bedrock or were excavated to unweathered bedrock. In addition, no other localized
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geologic hazards, old landslides, rock slips, or landslide scars have been identified near plant
structures (Exelon 2008b).

Seismic Setting. Eastern Pennsylvania lies within a region that has experienced a moderate
level of earthquake activity. However, zones of major earthquakes are located more than
200 miles (340 km) from the site and have not had an appreciable effect at LGS

(Exelon 2008b). Probabilistic analysis that considers both the occurrence and intensity of
earthquakes within and outside Pennsylvania indicate a relatively low seismic risk overall
(DCNR 2003).

Pennsylvania is affected by small earthquakes that occur on local faults (DCNR 2003). Within a
radius of 62 miles (100 km) of LGS, a total of 56 earthquakes have been recorded since 1973.
The largest was a magnitude 4.6 event in January 1994, centered 24 miles (39 km) west of the
site near Reading, Pennsylvania. The closest event was a magnitude 2.7 event in

November 2003 with an epicenter 15 miles (24 km) west-northwest of LGS (USGS 2012b).
These earthquakes are generally in association with the Lancaster Seismic Zone, an area of
increased seismic activity, which encompasses recorded seismic events in Lancaster, York,
Lebanon, and Berks Counties. This is the most active seismic zone in Pennsylvania.
Southeastern Pennsylvania is not known to have experienced an earthquake with a magnitude
greater than 4.7 (DCNR 2003).

The largest earthquake recorded to date within the Commonwealth’s borders was a magnitude
5.2 event on September 25, 1998, in northwestern Pennsylvania, some 280 miles (450 km)
northwest of LGS. It caused only minor structural damage near the epicenter (e.g., bricks
shaken from chimneys) and was classified by the USGS as producing Modified Mercalli
Intensity (MMI) VI shaking. It was felt throughout northern Ohio and most of Pennsylvania and
into bordering states (Dewey and Hopper 2009; USGS 2012c, 2012d). By comparison, a
magnitude 6 earthquake occurring in southeastern New York or northern New Jersey could
affect the easternmost counties of Pennsylvania. Historically, such events (i.e., in 1737 and
1884) have produced MMI IV shaking in eastern Pennsylvania (DCNR 2003). Such a level of
shaking would likely result in little to no damage to structures.

As documented in the LGS UFSAR, evaluation of tectonic structures and the historical seismic
record for the region indicated that a plant design for MMI VII shaking was adequately
conservative for the site. MMI VIl shaking was determined to correspond with a peak ground
acceleration (PGA) of 0.13 g (i.e., force of acceleration relative to that of Earth’s gravity, “g”).
For additional conservatism, 0.15 g was adopted for the LGS safe-shutdown earthquake (SSE)
(Exelon 2008Db).

For the purposes of comparing the plant SSE with a more contemporary measure of predicted
earthquake ground motion for the site, the NRC staff also reviewed current PGA data from the
USGS National Seismic Hazard Mapping Project. The PGA value cited is based on a 2 percent
probability of exceedance in 50 years. This corresponds to an annual frequency (chance) of
occurrence of about 1 in 2,500 or 4x10™ per year. For LGS, the calculated PGA is
approximately 0.11 g (USGS 2008).

2.2.4. Surface Water Resources

2.2.4.1. Site Description and Surface Water Hydrology

The LGS main plant site is situated on a terraced hill that adjoins and overlooks the eastern
bank of the Schuylkill River, and is located approximately 4 river miles (6.6 km) downriver from
Pottstown, Pennsylvania. The plant site also lies 49 miles (79 km) upstream from the
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Schuylkill’s confluence with the Delaware River (Exelon 2011b). The Schuylkill River is within
the boundaries of the Delaware River Basin.

In addition to being bordered by the Schuylkill River, the LGS property is also cut by two
northeast to southwest trending tributaries to the Schuylkill River, Possum Hollow Run, and
Brooke Evans Creek. Possum Hollow Run runs along the southeastern boundary of the main
plant complex and receives stormwater runoff from plant facilities (see Section 2.2.4.2). The
only other notable surface water features on the LGS site are the spray pond and a small
holding pond. Part of the emergency cooling system (see Section 2.1.6), the spray pond is a
clay-lined, man-made impoundment covering 9.9 ac (4 ha). The holding pond is a
concrete-lined structure located south of the power block and beyond the main plant protected
area. It covers less than 0.5 ac (0.2 ha) and receives industrial wastewater from various plant
systems; it is an internal NPDES monitoring point (outfall 201) to the plant’s main outfall 001
(Exelon 2010d, 2011a). These features are not further assessed from the perspective of
surface water hydrology.

As described in Sections 2.1.6 and 2.1.7, all the water needs for the plant are provided by a
combination of multiple subbasins’ flows in addition to flow from the mainstem Delaware River.
While the Schuylkill River is the primary source of water for the plant, makeup water for
consumptive (evaporative cooling) use must be supplemented with water taken from Perkiomen
Creek during low flow periods on the Schuylkill River. Perkiomen Creek and its tributary (East
Branch Perkiomen Creek) provide a channel to convey water pumped from the Delaware River
to LGS. The nonconsumptive water withdrawals and other plant effluents are discharged to the
Schuylkill River downstream of the LGS Schuylkill River intakes.

Schuylkill River. The Schuylkill River flows for approximately 130 miles (209 km) to its
confluence with the Delaware River at Delaware River Mile (RM) 92.5. Its watershed
encompasses approximately 1,916 m? (4,962 km?) and is one of the two largest tributaries to
the Delaware River. Exelon’s Schuylkill Pumphouse is located at Schuylkill RM 48

(Exelon 2011b). The mean annual discharge measured at the USGS gage at Pottstown,
Pennsylvania, for water years 1928 through 2010 is 1,935 cfs (54.8 m®/s). The 90 percent
exceedance flow is 482 cfs (13.6 m%s) (USGS 2010a, 2012e). For water year 2011, the mean
discharge was 3,145 cfs (89.1 m®s). The 90 percent exceedance flow is an indicator value that
a drought warning is appropriate. It signifies that the current 30-day average flow has been
exceeded 90 percent of the time, as compared to the average flow for the period of record
(DEP 2012). For the Schuylkill River, August is the low-flow month and March is the high-flow
month over the period of record.

East Branch Perkiomen Creek. The East Branch Perkiomen Creek flows for a distance of

24 miles (39 km) and enters Perkiomen Creek at a point about 11 stream miles (18 km) from the
confluence of Perkiomen Creek with the Schuylkill River. Its flow is highly variable and, before
the establishment of the diversion of water from Exelon’s Bradshaw Reservoir, the creek was
reportedly intermittent in nature during the summer and fall (Exelon 2011b). Based on water
year data from 1990 through 2011, the mean annual discharge and 90 percent exceedance flow
measured at the USGS gage at Dublin, Pennsylvania, are 35.8 cfs (1.0 m*/s) and 13 cfs

(0.37 m*/s), respectively (USGS 2011a).

Perkiomen Creek. Perkiomen Creek drains an area of some 363 m? (940 km?) and joins with
the Schuylkill River at a point approximately 16 stream miles (26 km) downstream from LGS.
For the period of 1915 through 1956 and prior to flow regulation due to Green Lane Reservoir
beginning in late 1956, the reported mean annual discharge and 90 percent exceedance flow at
the USGS gage at Graterford, Pennsylvania, are 389 cfs (11 m*/s) and 42 cfs (1.2 m%s),
respectively. As previously described (see Section 2.1.6), water has been diverted to the creek

2-31



O©oOoO~NOOOT AOWN -

Purpose and Need for Action

since August 1989 from the Delaware River at Point Pleasant to Bradshaw Reservoir and then
pumped from the reservoir to East Branch Perkiomen Creek. For the period 1957 through
2011, the measured mean annual discharge and 90 percent exceedance flow values are

435 cfs (12.3 m*/s) and 65 cfs (1.8 m*/s), respectively (USGS 2011b).

Delaware River. The Delaware River flows 330 miles (531 km) from its origin in southern New
York to the Delaware Bay, and it is the longest un-dammed river in the United States east of the
Mississippi (DRBC 2012). The tidal portion of the Delaware River extends upriver from the
estuary at Delaware Bay to Trenton, New Jersey. Upriver salinity intrusion varies according to
increases or decreases in upriver inflows. The boundary of salinity intrusion, also known as the
salt line, fluctuates with flow changes. The salt line is the point where the average sodium
chloride concentration in the river exceeds 250 mg/L. The Point Pleasant Pumping Station used
to transfer Delaware River water is located at Delaware RM 157, which is above the salt line
(Exelon 2011b). Based on data for 1913 through 2010, the mean annual discharge and

90 percent exceedance flow measured at the USGS gage at Trenton, New Jersey, are

11,900 cfs (337 m®s) and 3,080 cfs (87.2 m*/s), respectively. This gage site is at Delaware

RM 134.5, about 20 river miles (32.2 km) downstream from the Point Pleasant Pumping Station
(USGS 2010b).

2.2.4.2. Surface Water Quality and Effluents

Among the powers and duties assigned to the DRBC are classifying all waters in the basin as to
use, setting basin-wide water quality standards, establishing pollutant treatment and control
regulations, and reviewing projects or other undertakings with the potential to affect basin water
resources for conformance with the DRBC Comprehensive Plan (DRBC 2001). DRBC has also
promulgated water quality standards for the basin under 18 CFR 410. The DRBC acts in
cooperation with the States and other parties that are signatories to the DRBC Compact

(DRBC 1961) and who retain their authority to set more stringent standards necessary to protect
the water resources of the basin. Article 3.8 of the DRBC Compact (DRBC 1961) requires that
the DRBC approve a project whenever it finds and determines that the project would not
substantially impair or conflict with the Comprehensive Plan. DRBC’s Comprehensive Plan
already accounts for existing LGS operations (DRBC 2001).

The Commonwealth of Pennsylvania has established surface water quality standards for
individual rivers, streams, and unnamed tributaries, including wetlands, along with associated
numeric water quality criteria to protect the desired and designated uses of the water bodies.
Relative to the LGS site, PADEP has specifically designated the main stem of the Schuylkill
River traversing Montgomery County to its mouth with the Delaware River for use in the
maintenance and propagation of warm water fishes (WWF) and the passage, maintenance, and
propagation of migratory fishes (MF). The main stem of Perkiomen Creek is also designated as
WWF and MF. East Branch Perkiomen Creek is designed for use in the maintenance of
stocked trout from February 15 to July 31 of each year, in addition to WWF and MF during the
rest of the year. It should be noted that all surface waters in Pennsylvania are protected for
water supply (public, industrial, and wildlife use) and for recreational uses (25 Pa. Code 93).
Ambient water quality data Exelon compiled (Exelon 2011b) to support its 2010 NPDES permit
renewal application and as part of the DRBC monitored demonstration study (Exelon 2012d)
were reviewed by NRC staff during the course of the LGS license renewal environmental
review. Comparison of the available data with the water quality criteria established by the DEP
under 25 Pa. Code 93.7 and 93.9 for the designated uses of the Schuylkill River and tributaries
indicate that existing water quality is supportive of designated uses. Section 2.2.6 discusses
key trends in ambient water quality and its influence on aquatic biota.
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Purpose and Need for Action

Section 303(d) of the Federal Clean Water Act (CWA) requires the Commonwealth of
Pennsylvania and other states to identify all waters for which effluent limitations and pollution
control activities are not sufficient to attain water quality standards in such waters. The 303(d)
list includes those water quality limited segments that require the development of total maximum
daily loads (TMDLs) to assure future compliance with water quality standards. While the
Schuylkill River is listed as supporting its designated aquatic life uses, Pennsylvania’s draft
2012 Clean Water Act Section 303(d) list of impaired waters continues to list the main stem of
the Schuylkill River in the plant vicinity as impaired because of polychlorinated biphenyl (PCB)
contamination from unidentified upstream sources (DEP 2011, Exelon 2011b).

Industrial wastewater, cooling water, and stormwater discharges from LGS are governed by a
Pennsylvania DEP-issued NPDES permit (No. PA0051926) and regulated under PADEP’s
regulations at 25 Pa. Code 92a. Exelon’s current permit sets effluent quality limits and
monitoring requirements for the plant’s discharges covering some 24 outfall locations. These
include 17 outfalls discharging stormwater either to the Schuylkill River or Possum Hollow Run,
with one outfall discharging stormwater runoff north to the headwaters of Sanatoga Creek.

Six outfalls discharge industrial wastewater (mainly noncontact cooling water) or comingled
noncontact cooling water with stormwater. Most notably, cooling tower blowdown, closed-cycle
cooling water, spray pond water, stormwater via the plant’s holding pond, and other plant
wastewaters (e.g., liquid radwaste treatment system and laundry drain wastes) are discharged
through the plant’s primary outfall (no. 001) to the Schuylkill River (Exelon 2010d, 2011b). In
particular, the treated liquid radwaste is batch discharged to the cooling tower blowdown line
where it is diluted by the normal blowdown flow. This ensures that radionuclides discharged
through outfall 001 comply with 10 CFR 20 limits (Exelon 2011b).

The cooling tower blowdown line is also equipped with an overflow vent, which is monitored as
a separate NPDES outfall (no. 023) (Exelon 2010d, 2011b). The vent, which NRC staff
observed during the November 2011 environmental site audit (NRC 2012), is located south of
the power block and just downslope from the plant’s holding pond.

LGS’s current NPDES permit for plant operations was issued by PADEP with an effective date
of April 1, 2006; the permit expired on March 31, 2011 (Exelon 2011b, 2012b). However,
Exelon submitted a permit renewal application to PADEP on September 28, 2010, which the
PADEP accepted as administratively complete on December 15, 2010 (PADEP 2010;

Exelon 2010d, 2012a). As a result, LGS’s NPDES permit for LGS operations remains in effect
(i.e., administratively continued) because Exelon submitted an application for renewal at least
180 days before the expiration of the current permit in accordance with 25 Pa. Code 92a.7.

Exelon has a separate PADEP-issued NPDES permit (No. PA0052221) for the discharge of
diversion water from the Bradshaw Reservoir to East Branch Perkiomen Creek. The permit was
issued with an effective date of July 1, 2009, and expires June 30, 2014.

Continued NPDES permit coverage is an indication that Exelon’s discharges from LGS and
other facilities meet applicable water quality standards, while satisfying state Water Quality
Certification requirements under Section 401 of the Federal Clean Water Act. This is because,
in Pennsylvania, the 401 Water Quality Certification process is integrated with other
PADEP-issued permits and approvals, including those under the NPDES permit program.

The NRC staff’s review of the last 3 years of NPDES Discharge Monitoring Reports (DMRs)
submitted by Exelon to the PADEP revealed no unusual conditions or exceedances of effluent
limitations. Further, the staff determined that Exelon has not received any Notices of Violation,
nonconformance notifications, or related infractions associated with the site’s NPDES permits or
related to other water quality matters within the past 5 years (Exelon 2012a).
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2.2.5. Groundwater Resources

2.2.5.1. Site Description and Hydrogeology

Groundwater beneath LGS and vicinity occurs in the thick bedrock of the Brunswick and
Lockatong Formations, as described in Section 2.2.3.

The USGS has grouped the water-bearing portions (i.e., aquifers) of these formations into the
Aquifers in the Early Mesozoic Basins system (Trapp and Horn 1997). The Brunswick bedrock
aquifer is the most widespread source of groundwater in the plant region and across the
Triassic lowlands of the Newark Basin (Exelon 2008a). In general, aquifer zones occur in
association with secondary fractures, joints, and bedding planes in the rock where groundwater
is stored and may move along (Exelon 2008a, 2011b; Trapp and Horn 1997). In strata where
approximately vertical sets of joints are tightly spaced and have some degree of
interconnection, aquifer permeability is increased and groundwater flow and yield to wells are
greatly enhanced. However, these localized zones of enhanced aquifer permeability vary
vertically and laterally through the rock, especially as the basin strata dips to the north and
northwest at 10 to 20 degrees on a regional basis and strikes approximately east to west
(Exelon 2008a). Consequently, individual bedrock aquifer zones also dip downward and may
run in the downdip direction for only a few hundred feet but can be continuous in extent for
thousands of feet along (parallel to) the bedrock strike (Trapp and Horn 1997). As such,
groundwater yield to individual wells can vary greatly over relatively short distances

(Exelon 2008a, Trapp and Horn 1997). Because of decreasing fracture density with depth,
groundwater movement primarily occurs in the upper 600 ft (180 m) of the Brunswick system
(Exelon 2008b). In fact, within the Newark Basin in Pennsylvania, yields are highest from wells
with completion depths ranging from 200 to 500 ft (60 to 150 m). Groundwater yields from
large-diameter wells within the basin typically range from about 12 gpm (45 L/min) in shale and
argillite up to 80 gpm (300 L/min) in massive sandstones (Trapp and Horn 1997).

Recharge to the bedrock aquifer occurs from precipitation that falls over the higher elevations of
the region’s groundwater basins, and which is able to infiltrate through the overlying soils and
regolith (Exelon 2008a, 2011b). While overlying surficial materials (i.e., soils, regolith, and
stream alluvium), where present in the region, are not typically thick enough to be a sustained
source of groundwater to wells by themselves, thick deposits do help to increase the availability
of water to wells withdrawing from the underlying bedrock (Trapp and Horn 1997).
Nevertheless, the majority of the precipitation and runoff occurring in recharge areas moves
laterally downgradient through the regolith and discharges to streams or low-lying areas rather
than recharging groundwater (Trapp and Horn 1997). The regolith across the LGS site is
relatively thin at no more than 12 ft (3.7 m) in thickness, and well measurements indicate that
the materials are not water-bearing (Exelon 2011b).

Beneath LGS, groundwater occurs under water table (unconfined) conditions but can occur
under confined (artesian) conditions at depth. From static water levels recorded in the plant’s
primary production wells, the depth to the water table surface beneath the plant ranges from

20 to 30 ft (6 to 9 m) below ground surface. The water table approximates the surface
topography, with groundwater generally flowing to the south and southwest beneath the site and
discharging to Possum Hollow Run and the Schuylkill River. The groundwater flow rate through
the Brunswick bedrock is estimated to be on the order of 0.07 ft (0.02 m) per day or about 26 ft
(7.9 m) per year, based on the results of the site’s 2006 hydrogeologic investigation, as further
described in Section 2.2.5.2. Locally on the plant site, a groundwater high point and
groundwater flow divide (striking northeast to southwest) is evident just northeast of the cooling
towers adjacent to the spray pond (Exelon 2008a, 2011a). Water table mapping does not
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indicate any groundwater mounding beneath the spray pond, an observation that would be
expected if significant seepage were occurring from the pond.

LGS'’s four groundwater production wells are completed in the Brunswick aquifer system.
These wells range in depth from 198 ft (60 m) to 585 ft (178 m), as further described in

Section 2.1.7. They are located within a groundwater protected area (Schuylkill-Sprogels Run
Subbasin) designated by the DRBC, and site groundwater withdrawals are otherwise subject to
Pennsylvania reporting requirements as also described in Section 2.1.7. As for other
groundwater users in the vicinity of LGS, a search of Pennsylvania water well records revealed
54 wells within a 1-mile (1.6-km) radius from the center of the LGS site. This number includes
eight wells attributed to the LGS property, although only four remain in service. Other than the
LGS wells, only 3 of the 54 wells reportedly are used for other than domestic (i.e., residential)
purposes. Most of the recorded residential wells range in depth from 120 to 200 ft (37 to 61 m).
For the other nondomestic wells, they include one public water supply well at a mobile home
park located northeast of the plant; the well depth is not recorded. One other nondomestic
(commercial/industrial) supply well is located at the Pottstown Trap Rock-Sanatoga Quarry
located just to the north of the LGS property boundary. This well is recorded as 100 ft (30 m)
deep. The remaining well supplies a local bed and breakfast business located southeast of
LGS; the well is recorded as 96 ft (29 m) in depth (Exelon 2011b, DCNR 2012).

2.2.5.2. Groundwater Quality

Regional groundwater is characteristically of the calcium bicarbonate type and is generally
suitable for a wide range of purposes (Exelon 2008a, Trapp and Horn 1997). However, the
natural quality of groundwater from the region’s bedrock aquifers is typically hard with TDS
concentrations averaging 230 mg/L and hardness (measured as calcium carbonate) of

160 mg/L (Trapp and Horn 1997). Groundwater from the Brunswick aquifer system can
naturally have a TDS in excess of 500 mg/L, which exceeds the EPA secondary drinking water
standard (DWS) primarily established for aesthetic (taste) purposes (40 CFR 143). Data
collected from the plant’s production wells to establish background water quality indicated
moderately hard water ranging from 134 to 618 mg/L with TDS concentrations from 199 to
1,052 mg/L (Exelon 2008a). As noted in Section 2.1.7, groundwater used at LGS is treated, as
necessary, including that withdrawn to meet the potable needs of LGS site personnel.

Exelon initiated a program at LGS in 2006 to characterize the hydrogeologic environment of the
plant site and to specifically assess the potential impacts on groundwater quality of any
inadvertent releases of tritium or other LGS-related radionuclides. The assessment conducted
at LGS was part of a fleet-wide effort by Exelon to assess conditions at all of its nuclear plants
and which was undertaken consistent with its participation in the Nuclear Energy Institute’s
Groundwater Protection Initiative (NEI 2007). These efforts provided the framework for the
plant’s ongoing Radiological Groundwater Protection Program (RGPP) (CRA 2006,

Exelon 2011a). The RGPP incorporates knowledge gained from the LGS pre-operational
Radiological Environmental Monitoring Program (REMP) assessment conducted between 1982
and 1984 (CRA 2006).

The 2006 hydrogeologic investigation and its associated report (CRA 2006) considered
historical releases from LGS facilities to include the structures, systems, and components
(SSCs) and areas that may have the potential to contribute to releases. Consequently, a
groundwater monitoring well network was designed, sited, and installed as part of the study to
include wells located at appropriate upgradient and downgradient locations (i.e., relative to
groundwater flow) so as to assess the potential for radionuclides to migrate off site. The
monitoring network established as part of the investigation initially included use of seven

(i.e., nos. P3, P11, P12, P14, P16, P17, and SP22) of the 22 wells that were installed on site
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before and during LGS construction plus eight new wells (wells MW-LR-1 through MW-LR-8).
The wells have total depths in the Brunswick Formation ranging from 34 to 115 ft (10 to 35 m)
below ground surface. Aside from groundwater, surface water samples also were collected and
analyzed for tritium and other radionuclides (CRA 2006, Exelon 2011b).

From the initial 2006 sampling, no strontium-90 or gamma-emitting radionuclides were detected
in groundwater or surface water above analytical detection limits. Tritium was detected in 5 of
16 wells sampled (i.e., in well nos. MW-LR-4, MW-LR-5, MW-LR-8, MW-LR-9, and P12).
Observed tritium concentrations ranged from 2221118 pCi/L to 4,360+494 pCi/L, all below the
EPA primary DWS of 20,000 pCi/L (40 CFR 141). From three of the five wells with detectable
tritium (MW-LR-4, MW-LR-5, MW-LR-8), levels ranged from 222+121 pCi/L to 305121 pCil/L,
which are within the range of background levels (established as 200 pCi/L) documented for the
site and vicinity. The highest tritium level measured, at 4,360+494 pCi/L, was from monitoring
well P12 located almost immediately south and within 100 ft (30.5 m) of the LGS power block
perimeter. A subsequent sample yielded a comparable result. At the same time, a sample from
the power block foundation sump had tritium at 2,020+154 pCi/L. Nevertheless, it was affirmed
during the site investigation that well P12 was completed in a discrete zone normally located
above the water table and thus not representative of overall site groundwater flow conditions
(CRA 2006). This also had been noted before the start of plant operations, as documented in
the UFSAR (Exelon 2008a). As a result, well MW-LR-9 was installed nearby to a depth of 100 ft
(30.5 m) below ground surface to take the place of well P12. The new well was sampled in
August 2006 and yielded a tritium concentration of 1,500£210 pCi/L (CRA 2006).

Tritium was also detected in one surface water sample collected from the plant’s holding pond.
The holding pond is located approximately 500 ft (152 m) due south and downgradient from
wells P12 and MW-LR-9. Tritium was measured at 5231137 pCi/L. This concrete-lined
structure receives nonradioactive wastewater, roof, and plant yard runoff from power block
buildings, and collected drainage from the power block sump (CRA 2006). Itis also an internal
monitoring point (outfall 201) under the site’s NPDES permit, as discussed in Section 2.2.4.1
(Exelon 2010d, 2011b).

The 2006 hydrogeologic investigation identified two possible sources of tritium to account for the
levels in the referenced monitoring wells: (1) releases that occurred in December 2004 and
February 2005 from the Unit 1 Condensate Storage Tank dike because of heating steam valves
leaking condensation and (2) the release of tritiated steam condensation to the ground from an
auxiliary heating steam pipe in October 2002. The releases could have migrated directly
downgradient and through bedrock fractures toward the wells or were collected by the power
block drain system and into the sump, which then migrated through the bedrock fractures to
groundwater. From observations the staff made during the November 2011 environmental site
audit (NRC 2012) and the data reviewed, the conclusions presented in the 2006 hydrogeologic
report are reasonable.

Under the ongoing RGPP at LGS, groundwater and surface water samples are collected and
analyzed for tritium and other radionuclides at least semi-annually. The results are reported as
a component of the annual Radiological Environmental Operation (REOP) reports

(Exelon 2008a, 2009, 2010c, 2011b, 2012c) submitted to the NRC. Exelon continues to adhere
to a detection limit of 200 pCi/L for tritium, which is lower than the detection threshold

(2,000 pCi/L) recommended by industry guidance (NEI 2007) and the site ODCM. This enables
early detection and response to any releases (Exelon 2011b). As documented in the annual
REOPs referenced above, a number of releases of tritiated water from plant SSCs have been
documented and for which investigative and corrective action was taken, as necessary.
Between 2007 and 2011, the highest tritium level observed was 1,750 pCi/L in well MW-LR-9 in
2009 and was attributed to a release of condensate from the outside of the Unit 1 and 2
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condenser bays in February 2009. Tritium in MW-LR-9 had decreased to a maximum of
1,154 pCi/L by April 2011 (Exelon 2012c). Overall, the RGPP results reveal that there is no
migration of tritium in groundwater at LGS at concentrations exceeding 2,000 pCi/L, and
observed tritium levels have been well within the EPA primary DWS at all onsite monitoring
wells.

2.2.6. Aquatic Resources

Potentially affected waterbodies primarily occur within the Piedmont physiographic province
portion of the Delaware River Basin, including the Schuylkill River, Perkiomen Creek, East
Branch Perkiomen Creek, and the Delaware River near the Point Pleasant Pump Station
(Figure 2-9). LGS relies on consumptive and nonconsumptive water primarily from the
Schuylkill River, as described in Section 2.1.6. When temperature and flow conditions in the
Schuylkill River do not meet DRBC criteria for water use, LGS secondarily relies on water from
Perkiomen Creek. Withdrawing water from Perkiomen Creek often requires augmentation of
flow by transferring water from the Delaware River. A series of pumping stations delivers
Delaware River water from the Point Pleasant Pump Station by pipeline to the Bradshaw
Reservoir, which is then delivered by pipeline to the East Branch Perkiomen Creek. Water
ultimately flows from the East Branch Perkiomen Creek to the Perkiomen Creek. The rate of
flow into the East Branch Perkiomen Creek equals the LGS consumptive water demand plus an
additional 3 percent to account for evaporative losses (Exelon 2011b). Because of the complex
water diversion system, descriptions of the biological communities for each water body appear
as separate resources.

2.2.6.1. Description of the Aquatic Resources Associated With Limerick Generating Station
Schuylkill River

The Schuylkill River flows 209.2 km (130 miles) from headwaters at Tuscarora Springs,
Pennsylvania, to the confluence of the Delaware River in Philadelphia, Pennsylvania. LGS is
located on the Schuylkill River, 6.4 river km (4 river miles) downriver of Pottstown,
Pennsylvania, and 56.3 river km (35 river miles) upriver of Philadelphia, Pennsylvania.

The Schuylkill River historically contained abundant aquatic resources, including large
populations of mussels and anadromous fish. Around the turn of the 18th century, coal mining
became a predominant industry near the headwaters of the Schuylkill River. Mining waste
effluents degraded downstream water quality and reduced optimal habitat for aquatic life
(Rhoads and Block 2008). For example, the flow of acidic waters from mines, known as acid
mine drainage, lowered pH values and increased dissolution of heavy metals in the river.
Aquatic biota often cannot survive in waters with low pH values and increased concentrations of
heavy metals (Sadak 2008). Water quality throughout the Schuylkill River basin continues to be
influenced by mining activities from the last several decades (Interlandi and Crockett 2003).

The Schuylkill River once supported large numbers of anadromous fishes such as the American
shad (Alosa sapidissima), alewife (A. pseudoharengus), and river herring (or blueback herring,
A. aestivalis), which spawn in freshwater and inhabit marine waters as adults. Anadromous fish
would migrate from the Atlantic Ocean to the Delaware and Schuylkill Rivers to spawn.
However, construction of the Fairmont Dam, built in 1820, and eight subsequent dams built in
the 1800s, cut off access to upriver spawning locations for anadromous fish. Starting in the
1970s, fish passage systems, such as vertical fish slots and the removal of dams along the
Schuylkill River, have helped to reestablish migration upriver. For example, Pennsylvania Fish
and Boating Commission (PFBC) conducted fish ladder passage counts in 2004 and 2005 and
observed a total of 91 and 41 American shad migrating upriver, respectively (PFBC 2012b). In
addition, the PFBC has been stocking American shad fry in the Schuylkill River for the past
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13 years in an effort to restore the legacy fishery (PFBC 2012a, NMFS 2012c). PFBC collected
migrating shad between 2003 and 2007 in the Schuylkill River and observed that 95 percent
were of hatchery origin. PFBC plans to continue to stock American shad fry annually until
monitoring results indicate a self-sustaining fishery with spring runs averaging 300,000 to
850,000 returning adults (PFBC 2012b).

Biological Communities in the Schuylkill River

The aquatic ecology of eastern U.S. streams and rivers is made up of producers and consumers
that transfer energy through food web interactions. The base of the food web is primary
producers, which convert light energy into organic matter. Common primary producers in the
Schuylkill River include diatoms (a common phytoplankton), flamentous green alga such as
Cladophora, and Myriophyllum, a fresh water flowering plant (NRC 1984). Detritus, nonliving
organic matter such as leaves, is also an important base of the foodweb. Primary producers are
consumed by zooplankton (small animals that float, drift, or weakly swim in the water column of
any body of water), icthyoplankton (fish eggs and larvae), and herbivorous fish and
invertebrates (e.g., aquatic insects, worms, and snails). Predatory invertebrates and fish, such
as sunfish (Lepomis spp.) and brown bullhead (/ctalurus nebulosus), in turn consume
zooplankton (including ichthyoplankton) and herbivorous fish and invertebrates.

Prior to LGS operations, LGS-related aquatic surveys conducted in the Schuylkill River near the
LGS site provided baseline information for aquatic plant, benthic invertebrate, and fish
assemblages. Surveys included sampling for phytoplankton (microscopic floating
photosynthetic organisms), macrophytes (aquatic plants), macroinvertebrates, ichthyoplankton
(fish eggs and larvae), and fish, from 1970 through 1984 (PECO 1984; RMC 1984, 1985, 1989).
Subsequent sampling after LGS began operations included sampling for macroinvertebrates,
ichthyoplankton, and fish from 1985 through 2009 (RMC 1986, 1987, 1988, 1989; Exelon 2001,
2002, 2003, 2004, 2005; NAI 2010a).

Periphyton, Phytoplankton, and Macrophytes. To support the operating license for LGS,
PECO (1984) surveyed the seasonal abundances of periphyton (sessile algae and crustaceans
that grow attached to hard surfaces) and phytoplankton (microscopic plants) from 1973 through
1974 and macrophytes (plants that can be observed with the naked eye) from 1974 through
1977. PECO (1984) observed peak productivity during summer and fall when light and
temperature requirements are optimal for plant growth in shallow, lotic systems. Commonly
collected periphyton and phytoplankton included diatoms (Navicula, Diatoma, and
Gomphonema) and blue green algae. PECO (1984) observed 10 species of macrophytes. No
additional LGS-related studies were conducted to examine plankton and periphyton
communities since 1977.

Macroinvertebrates. For macroinvertebrate surveys, RMC-Environmental Services (RMC)
placed buried cylinder samplers in sediments upstream and downstream of LGS and collected
the colonized samplers after several months of deployment (RMC 1984, 1985, 1986).
Oligochaetes, true flies (Diptera) and the snail, Goniobasis viginica dominated downriver
macroinvertebrate communities. In 1984, RMC characterized the macroinvertebrate community
as typical of other U.S. temperate rivers (RMC 1984).

From 1985 through 1988, RMC surveyed macroinvertebrates using the same sampling methods
as described above for pre-operational surveys. Oligochaetes, snails, beetles (Coleoptera) and
flies (Dipteria and Trichoptera) dominated the macroinvertebrate surveys both upstream and
downstream of the Schuylkill River intake and discharge structures. RMC (1988) did not
observe a substantial variation in the macroinvertebrate community when comparing
pre-operational samples to post-operational samples at the same sampling sites (RMC 1988).
Similarly, RMC (1988) did not observe a significant change in the benthic macroinvertebrates
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community when comparing the 3 years of data after LGS operations began. During this time
period, LGS solely relied upon the Schuylkill River water for makeup water and did not use
Perkiomen Creek (RMC 1988).

In 2009, NAI (2010a) surveyed the macroinvertebrate community in the Schuylkill River using
kicknets. Although NAI used different sampling methods than RMC in the 1980s, approximately
95 percent of the taxa collected in the 1980s were also collected in 2009. Both studies found
midges (Diptera and Trichoptera) and snails to be among most the abundant taxa.

Fish. RMC (1984) used drift and push nets to survey fish eggs and larvae; seines to survey fish
fry, juveniles, and small fish; and electrofishing to survey larger fish in the Schuylkill River.
Sunfish, goldfish (Carassius auratus), and unidentified minnows dominated egg and larval fish
samples, which were highest in May, June, and July (PECO 1984). Spot-fin shiner (Notropis
spilopterus), swallowtail shiner (Notropis procne), and redbreast sunfish (Lepomis auritus)
dominated seine samples. During electrofishing surveys, RMC (1984) captured redbreast
sunfish, white sucker (Catastomus commersonii), goldfish, brown bullhead, and pumpkinseed
(Lepomis gibbosus) most often.

RMC (1987) conducted the most recent surveys of icthyoplankton, in the Schuylkill River near
LGS in 1986. The species composition and relative abundances of the most common species
were similar to that found in pre-operational surveys. The most common taxa included minnows
and sunfish (RMC 1987).

Several juvenile and adult fish studies have occurred since LGS began operations. From 1985
through 1988, RMC surveyed juvenile and adult fish using the same sampling methods as
described above for pre-operational surveys (RMC 1986, 1987, 1989). RMC collected shiner
species, redbreast sunfish, and goldfish most often during seining and electrofishing surveys
from 1985 through 1988 (RMC 1986, 1987, 1988, 1989). RMC (1988) noted no obvious shifts
in fish population abundances or species diversity in the area of the LGS discharge.

NAI (2010a) compared the fish community from 1987 to 2009. However, the timing and
frequency of sampling efforts varied slightly among studies: NAI (2010a) conducted
electrofishing and seining surveys in September and October whereas RMC sampled monthly
from spring through fall. The most commonly collected species in 2009 were spotfin shiner
(73.8 percent of the total catch), swallowtail shiner (8.1 percent), banded killifish (Fundulus
heteroclitus) (3.7 percent), and tessellated darter (Etheostoma olmstedi) (3.4 percent)

(NAI 2010a). In 1987, spotfin shiner was also the most abundant species, although the relative
abundance (53.9 percent of the total catch) was lower compared to 2009 surveys. NAI
collected all age groups of fish (fry, juveniles, and adults) for most fish families observed, with
the exception of sunfishes, which were primarily fry and juveniles. NAI electroshocking surveys
collected primarily adult and juvenile redbreast sunfish (27.7 percent of the total catch). Other
commonly collected species included white sucker (17.4 percent), rock bass (Ambloplites
rupestris) (17.2 percent), common carp (Cyprinus carpio) (16.9 percent), and smallmouth bass
(Micropterus dolomieu) (8.3 percent). In 1987 the most abundant species was rock bass

(19.0 percent), followed by goldfish (17.6 percent), redbreast sunfish (15.7 percent), yellow
bullhead (Ameiurus natalis) (8.8 percent), and pumpkinseed (8.6 percent). Despite the
increased sampling frequency during earlier fish surveys, NAI (2010a) concluded that the
overall species diversity was similar to the earlier fish surveys by RMC in 1987. However, the
relative abundance of certain species changed between 1987 and 2009. For example, common
carp replaced goldfish as one of the more abundant species in 2009 (NAI 2010a). In addition,
goldfish (an introduced species) was not collected in 2009 and a single brown bullhead was
collected in 2009. Both of these species were one of the five most commonly collected species
during 1987 surveys.
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The Schuylkill River supports recreational fishing, although there is little public access to the
river near the LGS site. Creel surveys indicate that the most common recreational species
include sunfishes and smallmouth bass (NRC 1984; RMC 1984; 1985; 1986).

Schuyilkill River Flow Augmentation

In 2003, Exelon started a flow augmentation demonstration project, which pumped water from
the Wadesville mine pool into the Schuylkill River. NAI and URS (2004 and 2011) conducted
monitoring studies to determine the potential effects of the flow augmentation demonstration
project on aquatic biota. Monitoring studies during the first year of the project indicated that the
flow augmentation had no effect on water quality parameters such as total dissolved solids and
pH (NAI and URS 2004). Aquatic biota monitoring included an assessment of
macroinvertebrate and fish community composition and abundances before and after initiation
of the demonstration project at upstream and downstream locations of the Norwegian Creek
confluence with the Schuylkill River (NAI and URS 2004). NAIl and URS sampled
macroinvertebrates using kick nets and fish using electroshocking. Prior to the initiation of the
demonstration project, predominant fish species included blacknose dace (Rhinichthys
atratulus), creek chub (Semotilus atromaculatus), white sucker and green sunfish (Lepomis
cyanellus), while macroinvertebrate sampling revealed limited species diversity with decapods,
oligochaetes, and Trichoptera comprising the majority of samples. Fish abundances and
community composition remained similar following commencement of the demonstration
project. However, macroinvertebrate diversity and abundance increased below the confluence
of Norwegian Creek and the Schuylkill River (NAI and URS 2004). Exelon and the DRBC have
extended the initial demonstration project on a year-to-year basis. The most recent assessment
compared water quality and aquatic biotic from 2003 to 2011. NAl and URS (2011) reported no
significant changes to water quality or aquatic biota species diversity or abundances within the
Schuylkill River due to use of the Wadesville Mine Pool water using sampling methods
described for the initial study conducted in 2003. As described in Section 2.1.6, Exelon plans to
continue to rely more on use of Schuylkill River water for consumptive water use rather than
Perkiomen Creek in the future (Exelon 2012b).

Perkiomen Creek

As described in Section 2.1.6, LGS withdraws water from Perkiomen Creek, rather than the
Schuylkill River, if the flow and temperature conditions in the Schuylkill River do not meet DRBC
criteria for water use. Maintenance of minimal flow in Perkiomen Creek to meet the DRBC
criteria often requires diversion of Delaware River water via East Branch Perkiomen Creek as
discussed in Section 2.1.6.

The Perkiomen Creek enters the middle reach of the Schuylkill River at RM 32.3 which is

25.7 stream km (16 stream miles) downstream of LGS (Exelon 2011b). Perkiomen Creek
supports a warm water fishery with migratory fishes (Rhoads and Block 2008). The watershed
includes predominantly agricultural and increasingly more residential land uses. Few large
industrial facilities operate within the watershed, although some municipal wastewater treatment
plants discharge to Perkiomen Creek (PECO 1984, PADEP 2003). The Perkiomen Railroad
historically ran along a portion of Perkiomen Creek. The rail bed today is now part of the
Perkiomen Trail used for recreation (Rhoads and Block 2007). The PFBC, in partnership with
American Rivers, is currently proposing to restore habitat in the creek for diadromous fish,
including American eels, alewife, and blueback herring (NMFS 2012c).

Biological Communities in Perkiomen Creek

Pre-operational biotic sampling of Perkiomen Creek began in 1970 and included surveys of
macroinvertebrates and fish in the 1970s and early 1980s, ichthyoplankton from 1973 through
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1975, and phytoplankton in 1974 (PECO 1984; RMC 1984, 1985, 1989). Post-operational biotic
sampling included surveys of macroinvertebrates from 1996 through 2007 (Stroud 2011) and
fish from 1985 to 1987 (RMC 1986, 1987, 1988).

Periphyton and Phytoplankton. Surveys from 1973 through 1974 indicated that diatoms
dominated periphyton and phytoplankton communities (PECO 1984). The most common
diatom was Navicula, which is a benthic diatom that occurs throughout the year in Perkiomen
Creek. No additional LGS-related studies were conducted to examine plankton and periphyton
communities since 1974.

Macroinvertebrates. Pre-operational benthic macroinvertebrate surveys indicated that a
diverse and productive macrobenthos occurs within Perkiomen Creek (NRC 1984). Caddisflies,
black flies, and Chironomidae (midges) dominated the collected species. PECO (1984)
collected the greatest overall biomass during the fall.

Stroud Water Research Center (Stroud) conducted a diversity assessment of
macroinvertebrates between 1996 and 2007 using hand-picked collection off rocks and Hess
samplers (Stroud 2011). The goal of the study was to use macroinvertebrate diversity as an
indicator of water and habitat quality. Stroud evaluated the diversity at different areas of
Perkiomen Creek by calculating the macroinvertebrate aggregated index for streams (MAIS)
score. The MAIS score incorporates 10 indices, such as the number of sensitive taxa and
diversity of certain taxa, to come up with a score of 0 through 20. Sites with an MAIS score of
0 to 6 are considered “Poor,” 6.1 to 13 “Fair,” and 13.1 to 20 “Good.” Stroud (2011) ranked the
lower Perkiomen Creek as fair and assigned the site an MAIS value of 9.5 (Stroud 2011). The
most abundant taxa included Chironomidae (midges), EImidae (riffle beetles), and Oligochaetes
(aquatic earthworms; Stroud 2011). Midges also dominated samples collected during
pre-operational studies (PECO 1984).

Fish. Pre-operational studies employed seines and electrofishing to survey juvenile and adult
fish (PECO 1984). In addition, drift and shoreline traps were used to survey fish larvae
(PECO 1984). Fish sampling efforts between 1970 and 1987 indicated that Perkiomen Creek
supports fish assemblages typical of same-sized southeastern Pennsylvania lotic systems
(PECO 1984; RMC 1984, 1985, 1986, 1987, 1988). Carp and minnows dominated larval fish
collections, while dominant adult and juvenile species included minnows and sunfishes
(PECO 1984).

After operations began at LGS, RMC sampled Perkiomen Creek as part of the annual
nonradiological monitoring program for LGS from 1985 through 1986. Species diversity for
adult fish remained similar to pre-operational studies with redbreast sunfish being the
predominant species (RMC 1986, 1987, and 1988).

LGS-related studies did not include icthyoplankton surveys after operations began or juvenile or
adult surveys following initiation of the Point Pleasant Water Diversion Project in 1988.
However, the current fish community in Perkiomen Creek is likely similar to the current fish
community in the East Branch Perkiomen Creek, which NAI (2010b, 2010c) sampled for fish
from 2001 through 2009, as described below. The two creeks likely have similar fish
communities because the creeks are in the same watershed, the East Branch Perkiomen
Creeks flows into Perkiomen Creek, similar land uses (and related anthropogenic stresses)
surround both creeks, and because both creeks provide similar habitats for fish. Furthermore,
LGS-related studies collected a total of 54 fish species in East Branch Perkiomen Creek and
Perkiomen Creek between 1970 and 2009 (Exelon 2011b). Of the 54 fish species collected,

47 species (87 percent) were collected in both waterbodies (Exelon 2011b). Based on the
historical similarities in fish communities, the hydraulic connection of the two creeks, and similar
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habitats, NRC staff expects that the current fish communities would be similar in Perkiomen
Creek and East Branch Perkiomen Creek.

Recreational fishing in Perkiomen Creek existed historically for sunfishes, pike fishes, and carp
(NRC 1984). Currently, the PFBC stocks Perkiomen Creek with brown trout (Salmo trutta) and
rainbow trout (Onchorhynchus mykiss) in Montgomery County (PFBC 2011a).

East Branch Perkiomen Creek

As part of the transfer of water from the Delaware River to the Perkiomen Creek, a series of
pumping stations delivers Delaware River water from the Point Pleasant Pump Station to the
Bradshaw Reservoir by pipeline and then to East Branch Perkiomen Creek by pipeline (see
Section 2.1.6). The water then flows from the East Branch of the Perkiomen Creek to
Perkiomen Creek.

The East Branch Perkiomen Creek joins the Perkiomen Creek approximately 18 stream km
(11.2 stream miles) upstream of the Perkiomen Creek and Schuylkill River confluence. The
East Branch Perkiomen Creek is a warm water stream with riffles, runs, and shallow pools
(Exelon 2011b).

Biological Communities in East Branch Perkiomen Creek

Aquatic sampling in the East Branch Perkiomen Creek before LGS operations included surveys
of phytoplankton from 1973 through 1974, macroinvertebrates and fish in the 1970s through
1984, and ichthyoplankton from 1973 through 1975 (PECO 1984; RMC 1984, 1985, 1989).
Aquatic sampling after LGS operations began includes surveys of macroinvertebrates and fish
from 1985 through 1986 and 2001 through 2009 (RMC 1986, 1987; Exelon 2011b; NAI 2010b,
2010c).

Periphyton and Phytoplankton. Surveys from 1973 through 1974 indicated that diatoms
dominated periphyton and phytoplankton communities (PECO 1984). The most common
diatoms were Navicula, Melosira, Synedra, Nitzschia, and Cocconeis. No additional
LGS-related studies were conducted to examine plankton and periphyton communities
since 1974.

Macroinvertebrates. Aquatic sampling for macroinvertebrates occurred from 1970 through
1987, 1979 through 1986, and 2001 through 2009 (PECO 1984, RMC 1986, 1987;

Exelon 2011b; NAI 2010b, 2010c). Sampling methods followed those previously described
under the studies described for Perkiomen Creek. Pre-operational sampling indicated that a
diverse macroinvertebrate community made up of a variety of aquatic insects, annelids, and
mollusks occurred within the East Branch of Perkiomen Creek (PECO 1984). Subsequent
sampling between 1983 and 1986 showed similar diversity with the earlier studies. In addition,
the biotic communities in the East Branch Perkiomen Creek resembled those found in the
Perkiomen Creek with regard to macroinvertebrates assemblages (Exelon 2011b). After LGS
operations began, RMC (1986 and 1987) reported the most abundant taxa as oligochaetes,
stoneflies, caddisflies, snails, and clams from 1985 through 1986.

After the initiation of the Point Pleasant water diversion project, which transported water from
the Delaware River to East Branch Perkiomen Creek, NAI (2010b, 2010c) sampled
macroinvertebrates between 2001 and 2009 using methods similar to those reported by RMC.
This study was part of an analysis to examine post-operational effects of the Point Pleasant
water diversion effort (Exelon 2011b). NAI (2010b, 2010c) observed similar levels of
macroinvertebrate species diversity as compared to pre-diversion sampling. Midges and
oligochaetes dominated samples both before and after the diversion project. However, after the
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diversion project, less variability existed along the stream gradient and pollution-sensitive
species increased in abundance over time (NAI 2010b, 2010c).

Fish. Fish studies from 1970 through 1976 examined fish larvae using drift nets and juvenile
and adult fish using seines and electroshocking (PECO 1984). White sucker, yellow bullhead,
sunfish, and minnows dominated larval fish samples (PECO 1984). Common species collected
in juvenile and adult fish surveys included minnows, sunfish, shiners, banded Killifish, suckers,
catfish, and pike (PECO 1984). Species abundances varied by sampling site, suggesting
possible species zonation along the regions sampled.

From 1985 through 1987, dominant species in the seining and electrofishing studies included
shiners, minnows, suckers, and sunfish (RMC 1986, 1987, 1988). NAI (2010b, 2010c) sampled
for fish in East Branch of Perkiomen Creek from 2001 through 2009. Dominant species
included sunfishes and minnows, which is similar to the dominant species captured in previous
studies (NAI 2010b, 2010c). NAI (2010b, 2010c) did not observe approximately one quarter of
the species identified in the 1970s and 1980s surveys. NAI (2010b, 2010c) may not have
observed these species because they are no longer present or because the aquatic biota was
sampled more frequently in the 1970s and 1980s, which would make it more likely that the
surveys captured more species (Exelon 2011b). As with the macroinvertebrate sampling,

NAI (2010b, 2010c) noted that pollution-sensitive fish species increased in abundance and that
less variability existed between sampling locations.

Recreational fishing in East Branch Perkiomen Creek existed historically for catfish, sunfishes,
and pike fishes (NRC 1984). Currently, the PFBC stocks East Branch Perkiomen Creek with
brown trout and rainbow trout in Montgomery County (PFBC 2011a).

Delaware River

The Delaware River flows 531 km (330 miles) from its origin in southern New York to the
Delaware Bay. Historically, degradation of the Delaware River began as early as the late 1700s
and by 1940, the Delaware River was considered one of the most polluted rivers in the United
States. The Delaware River has high vessel traffic ports along with a large concentration of
industry and oil-refinery plants (Albert 1988). The toxicity and low dissolved oxygen levels of
the estuarine and tidal portions of the Delaware River presented a chemical barrier for fish to
complete migration from the tidal to freshwater portions of the Delaware River. Restoration
efforts started in the 1960s and continue to this day. The DRBC manages water resources and
contaminant levels in the Delaware River (Albert 1988).

The Point Pleasant Pump Station, which withdraws water that is transferred to the East Branch
Perkiomen Creek, occurs at RM 157. The Point Pleasant Pump Station is above the salt line, or
the boundary where salt intrudes the river from tidal flows (Exelon 2011b). Riffle, run, and pool
habitat characterize the Delaware River within 2.5 km (1.5 miles) upstream and downstream of
the Point Pleasant Pump Station.

Biological Communities in the Delaware River

Aquatic sampling in the Delaware River before LGS operations included surveys for
macrophytes, macroinvertebrates, and fish from 1972 through 1973 and ichthyoplankton from
1979 through 1984 (NRC 1984; PECO 1984; RMC 1984, 1985). Once operations began, RMC
(1986) sampled ichthyoplankton in 1985.

Periphyton and Macrophytes. Similar to the other waterbodies discussed above, diatoms
dominated periphyton samples collected in the early 1970s (Exelon 2011b). Pre-operational
monitoring for macrophytes indicated that water milfoils (Myriophyllum sp.) were common in
back eddies near the Point Pleasant Pump Station (Exelon 2011b). No additional LGS-related
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studies have been conducted near the Point Pleasant Pump Station to examine periphyton and
macrophyte communities since 1973.

Macroinvertebrates. Aquatic sampling for macroinvertebrates occurred from 1972 through
1973 using dip nets, hand removal, and stationary fine mesh nets. Sampling areas included
approximately 2 km (1.2 miles) upstream to 2.4 km (1.5 miles) downstream of Point Pleasant
Pump Station. Samples included aquatic insects, snails, clams, mollusks, and worms
(Exelon 2011b). Dominant taxa within dip net samples included chironomid midges and
amphipods (Exelon 2011b). No additional LGS-related macroinvertebrate studies have been
conducted near the Point Pleasant Pump Station since 1973.

DRBC conducted a diversity assessment of macroinvertebrates between 2001 and 2008
throughout the non-tidal portion of the Delaware River (DRBC 2009). DRBC collected
invertebrates annually using kick nets at 25 sites along the river, including two sites within 3 RM
of the Point Pleasant Pump Station. DRBC calculated a multi-metric Index of Biotic Integrity
(IBI) score, which was composed of 6 ecological metrics, including species richness (total
number of species), EPT Richness (total number of species within three insect orders:
Ephemeroptera, Plecoptera, Trichoptera), Shannon-Wiener Diversity (an index of species
diversity based on the relative abundance and total number of species), the Biotic Index (an
index based on the relative abundance species sensitive to environmental stress), Intolerant
Percent Richness (the percent of species intolerant to environmental stress relative to the
overall number of species), and Scraper Richness (degree of overlap and number of select
invertebrate species). The IBI score for the two sites near the Point Pleasant Pump Station was
generally similar to or slightly less than the IBI score of upriver sites within the Delaware
Watergap National Recreation Area and the Upper Delaware Scenic & Recreational River
(DRBC 2009). These results suggest that the area surrounding the Point Pleasant Pump
Station is similar to, or slightly more disturbed, than upriver sites within Federally-designated
areas.

Fish. RMC and PECO surveyed ichthyoplankton in the Delaware River from 1972 through
1973 and 1979 through 1985 using drift and push nets (PECO 1984; RMC 1984, 1985, 1986).
RMC sampled ichthyoplankton near the Point Pleasant Pump Station and downriver to RM 138
near Yardley, Pennsylvania (RMC 1984, 1985, 1986). Dominant species within ichthyoplankton
samples included herring (Clupeidae), sunfish, American shad, and common carp eggs and
larvae.

Adult fish studies were conducted from 1972 through 1973 and 1979 through 1980 in the vicinity
of the Point Pleasant Pump Station using seines, fyke nets, and trap nets (Exelon 2011b). The
most common taxa included sunfishes, shiners, and catfishes (Exelon 2011b). The adult fish
studies also observed anadromous species such as the alewife, American shad, and blueback
herring (Exelon 2011b). These species used this region of the Delaware River as a nursery
area (Exelon 2011b). No additional LGS-related studies have been conducted near the Point
Pleasant Pump Station to examine adult fish communities since 1980.

PFBC sampled American shad in the non-tidal portion of the Delaware River at RM 178.9,
which is approximately 20 RM upstream of the Point Pleasant Pump Station (PFBC 2011c).
RFBC conducted the electrofishing surveys during the spring from 1997 through 2001 and 2010
through 2011. The average annual catch per unit effort (CPUE) ranged from approximately 11
to 50 shad per hour (PFBC 2011c). All females collected in 2011 were gravid, indicating that
the females had produced eggs but had not yet spawned or released the eggs into the river.

Recreational and commercial fishing occur in the Delaware River (NYSDEC 2009). Common
recreational species caught in the non-tidal portion of the Delaware River include American
shad, American eel, channel catfish, rainbow trout, smallmouth bass, striped bass (Morone
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saxatilis), and walleye (Versar 2003, PFBC 2012d). In 2003, river herring and hickory shad
comprised a small portion of the catches (Versar, 2003). As of October 2012, river herring and
hickory shad fisheries are closed in the Delaware River (PFBC 2012d).

Onsite Water Bodies

Two streams, Possum Hollow Run and Brooke Evans Creek, run parallel to each other and flow
through the LGS site. LGS discharges industrial wastewater and stormwater to Possum Hollow
Run under NPDES compliance (Exelon 2012b). Brooke Evans Creek is a freestone stream and
a tributary to the Schuylkill River (PADEP 2006a). The State of Pennsylvania designates both
streams with water use protection for maintenance and propagation of flora and fauna
indigenous to warm water habitat (Pa. Code 93.3).

Exelon has not conducted any sampling or monitoring of aquatic biota in Possum Hollow Run
(Exelon 2012b). PADEP (2006a) conducted an evaluation of indigenous aquatic biota as an
indicator of long-term water quality conditions in Brook Evans Creek. PADEP staff collected
benthic macroinvertebrate data and assessed habitat using a modified index of biotic integrity
protocols under PADEP’s antidegradation implementation guidance (PADEP 2006a). PADEP
observed relatively high abundances of macroinvertebrates tolerant of water quality
degradation, indicating that human activity in the basin has influenced the habitat quality and
composition of aquatic biota within Brooke Evans Creek.

2.2.6.2. NOAA Trust Resources

NOAA trust resources include, but are not limited to, commercial and recreational fishery
resources, anadromous species (fish that spawn in fresh water and then migrate to salt water),
catadromous species (species that spawn in salt water and then migrate to fresh water), and
threatened and endangered species. NOAA trust resources in the Schuylkill River and
Perkiomen Creek include alewife, blueback herring, American shad, striped bass, hickory shad,
bluefish, yellow perch, white perch, bay anchovy, and American eel and their habitat

(NMFS 2012a). Alewife, blueback herring, American shad, striped bass, hickory shad, and
white perch are anadromous species that spawn in fresh water, such as the Delaware River and
its estuary, and then return to the Atlantic Ocean after spawning (PFBC 2012c). American eel is
a catadromous species that spawns in the Atlantic Ocean and returns to the Delaware River
after spawning (PFBC 2012c). Table 2—-2 describes the NOAA trust species that have been
observed in LGS-related surveys of the Delaware River, Perkiomen Creek, East Branch of the
Perkiomen Creek, and the Schuylkill River. As noted above, dams throughout the Schuylkill
River historically have limited the movement of migrating fish. More recent efforts to remove
dams, the addition of fish ladders, and stocking rivers with fry have helped to increase the
population of anadromous fish (NMFS 2012a).
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Table 2-2. NOAA Trust Resources Observed in LGS-related Aquatic Studies

East Branch

Perkiomen Creek® Perkiomen Creek® Delaware River®

Schuylkill River®

Alewife X X
American eel X X X X
American shad X X

Bay anchovy

Blueback herring

Bluefish

Hickory shad

Striped bass

White perch X X
Yellow perch X X X X

@ | GS-related surveys occurred from 1970-1976, 1979-2004, and 2009.

®)| GS-related surveys occurred from 1970-1976, 1979-1987, and 2001—-2009.

©)|_GS-related surveys occurred from 1970-1977 and 1979-1987.

@ | GS-related surveys occurred from 1972—-1973 and 1982-1985 near the Point Pleasant Pumping Station on the
Delaware River.

Note: A blank cell indicates that the species was not observed during LGS-related surveys.

Source: Exelon 2011

2.2.6.3. Invasive or Introduced Aquatic Species

Hydrilla (Hydrilla verticillata) forms dense mats at the surface of waterbodies and reduces light
to aquatic plants residing below. Hydrilla can also impair commercial water use by clogging
pipes and reducing flow rates (Sea Grant Pennsylvania 2012). Hydrilla grows in freshwater
habitats and tolerates a wide range of environmental conditions. Hydrilla occurs in the
Schuylkill River near Philadelphia, Pennsylvania (Exelon 2011b).

The Asiatic clam (Corbicula fluminea) can be problematic for nuclear facilities in terms of
biofouling in the intake and circulating water systems (NRC 1996). NAl indicated that this
invasive organism is present in the Schuylkill River upstream and downstream of LGS

(NAI 2010a, 2010d), in Perkiomen Creek near the Perkiomen Pumphouse (NAI 2010d), East
Branch Perkiomen Creek (NAI 2010b, 2010c), and the Delaware River near the Point Pleasant
Pump Station (RMC 1989).

Zebra mussels (Dreissena polymorpha) actively filter feed large amounts of freshwater and
remove available plankton food sources making less food available for other aquatic organisms
(Sea Grant Pennsylvania 2007). Exelon conducted surveys to determine if any zebra mussels
were present near the LGS intakes in the Schuylkill River and in Perkiomen Creek

(Exelon 2011b). Exelon did not find evidence of zebra mussels in the Schuylkill River or
Perkiomen Creek (NAI 2010d, Exelon 2011b).
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2.2.7. Terrestrial Resources

LGS Ecoregion

The LGS site lies in the Triassic Lowlands portion of the Northern Piedmont ecoregion

(EPA 2010). The Triassic Lowlands contain wide undulating ridges and broad nearly level
valleys with limited local relief. Appalachian oak forest dominated by white oak (Quercus alba)
and red oak (Q. rubra) is the most prevalent forest community. Hickory (Carya spp.) is more
abundant in this region of the Piedmont because of the less acidic soils, while red maple (Acer
rubrum) and black tupelo (Nyssa sylvatica) are present but less abundant than in other portions
of the Northern Piedmont ecoregion (EPA 2010). Streams, wetlands, and a few ponds occur in
the Triassic lowlands. Farms and houses have replaced much of the native vegetation, and
suburban development intensifies nearer to Philadelphia (EPA 2010), which lies about 21 miles
(34 km) southeast of the LGS site. In the immediate vicinity of the LGS site, land uses include
light residential development, agriculture, old fields, and woodlands.

The LGS site is included in the Upper Schuylkill Conservation Landscape. The Montgomery
County Planning Commission designated this as one of 13 conservation landscapes in the
county that have high natural biodiversity. The Upper Schuylkill Conservation Landscape totals
2,392 ac (968 ha) and extends from just above Royersford Borough to the Berks County line.
The conservation landscape includes 1,064 ac (431 ha) of forest, about 275 ac (111 ha) of
which qualify as interior forest. Although this area, especially along the Schuylkill River, has
been the site of intensive industrial development, riparian habitat remains along the Schuylkill
River and some of its tributaries, such as Possum Hollow Run and Brook Evans Run, which
enter the Schuylkill River from the LGS site (Rhoads and Block 2008).

The riparian area of the Schuylkill River is included in the river’s designation as a Pennsylvania
Scenic River (PDCNR 2010). The Pennsylvania Department of Conservation and Natural
Resources (PDCNR) manages designated scenic rivers that are free-flowing and capable of
supporting water-based recreation and aquatic life.

Pennsylvania State Game Land #234 lies about 2 miles (3.2 km) southeast of the LGS site on
the east side of the Schuylkill River in close proximity to the Limerick to Cromby 230-kV
transmission line corridor (22-60 line) (PGC 2011). Pennsylvania State Game Lands are
managed by the Pennsylvania Game Commission for hunting, trapping, and fishing.

LGS Site

Before construction of the LGS plant, the LGS site consisted primarily of immature, nearly
climax oak-hickory forest, and some fruit orchards (AEC 1973). LGS construction disturbed
about 270 ac (110 ha; 42 percent of the current LGS site) (AEC 1973). PECO (which
constructed and first operated LGS) seeded temporarily disturbed areas with perennial grasses
after construction (AEC 1973, NRC 1984). When LGS first began operating in 1984, mixed
deciduous forest occurred along the Schuylkill River, Possum Hollow Run, and in an area
approximately 50 m (164 ft) west of the LGS Unit 1 cooling tower (NRC 1984). Today, riparian
and upland forest, small forested and emergent wetlands, pioneer herbaceous, old fields,
agricultural fields, and developed areas occupy the site (Exelon 2011a, WHC 2006). A
description of each of these habitats appears below. Several linear corridors run through the
LGS site, including utility distribution rights-of-way that are maintained as grass or scrub-shrub
habitat (WHC 2006).

Forest habitat on the LGS site includes both lowland riparian and upland communities. Riparian
forest occurs along the banks of the Schuylkill River and smaller tributaries such as Brooke
Evans Creek and Possum Hollow Run. Tree species in these areas include silver maple (Acer
saccharinum), American sycamore (Plantanus occidentalis), American elm (Ulmus americana),
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and slippery elm (U. rubra). Riparian forest provides food, cover, and reproductive habitat to
wildlife. For example, during spring, forest depressions may collect water and form ephemeral
pools that amphibians use for breeding and waterfowl and neotropical migrant birds use as
stopover habitat. Riparian forest provides dispersal and seasonal migration corridors. Upland
forest supports common tree species, such as white ash (Fraxinus Americana), tulip poplar
(Liriodendron tulipifera), red maple, chestnut oak (Quercus prinus), American elm, black walnut
(Juglans nigra), slippery elm (Ulmus rubra), flowering dogwood (Cornus florida), bitternut
hickory (Carya cordiformis), American beech (Fagus grandifolia), and red oak. Upland forest
also provides food, cover, and reproductive habitat for wildlife (Exelon 2010a).

Small palustrine forested and emergent wetlands on the LGS site are important habitat for
wildlife, especially amphibians. Red maple and silver maple typically dominate the palustrine
forested wetlands on the LGS site. Common vegetation in palustrine emergent wetlands
includes sedges (Carex spp.), microstegium (Eulalia viminea), bedstraws (Galium spp.),
arrow-leaf tearthumb (Polygonum sagittatum), halberd-leaf tearthumb (Polygonum arifolium),
flatsedges (Cyperus spp.), hollow joe-pye-weed (Eupatoriadelphus fistulosus), and swamp
milkweed (Ascelpias incarnata) (Exelon 2010a).

Pioneer herbaceous habitat on the LGS site consists of plant communities that colonize areas
following disturbances such as construction, grading, and periodic mowing. This plant
community typically consists of wineberry (Rubus phoenicolasius), mugwort (Artemisia vulgaris),
multiflora rose (Rosa muiltiflora), lesser celandine (Ranunculus ficaria), orchardgrass (Dactylis
glomerata), foxtails (Alopecurus spp.), white goosefoot (Chenopodium album), spotted lady’s
thumb (Polygonum persicaria), Pennsylvania smartweed (Polygonum pensylvanicum),
cespitose knotweed (Polygonum cespitosum), curly dock (Rumex crispus), wild carrot (Daucus
carota), white amaranth (Amaranthus albus), butter-and-eggs (Linaria vulgaris), red clover
(Trifolium pretense), yellow sweetclover (Melilotus officinalis), white sweetclover (Melilotus
alba), and Deptford pink (Dianthus armeria). This habitat is of low value to native wildlife, but it
is beneficial to some species such as white-tailed deer, eastern cottontail (Sylvilagus
floridanus), and meadow vole (Microtus pennsylvanicus) (Exelon 2010a).

Old field habitat on the LGS site consists of abandoned agricultural areas that are either in the
meadow (grasses and forbs) or scrub/shrub state of succession. Old field meadow habitat
supports grasses such as fescue (Festuca spp.), Kentucky bluegrass (Poa pratensis), timothy
(Phleum pretense), and orchardgrass, and forbs such as Canada goldenrod (Solidago
canadensis), daisy fleabane (Erigeron strigosus), evening primrose (Oenothera biennis), dwarf
cinquefoil (Potentilla candensis), wild carrot, teasel (Dipsacus fullonum), red clover, smartweeds
(Polygonum spp.), and shrubs such as brambles (Rubus spp.). Common wildlife species
include white-tailed deer, red fox (Vulpes vulpes), eastern cottontail, raccoon (Procyon lotor),
and Virginia opossum (Didelphis virginiana) (Exelon 2010a).

Agricultural fields on the LGS site contain crops such as corn, wheat, barley, soybeans, and
hay. Agricultural areas also support hedgerows of upland tree species such as black cherry
(Prunus serotina), black walnut (Juglans nigra), Osage orange (Maclura pomifera), white ash
(Fraxinus americana), red cedar (Juniperus virginiana), tulip poplar (Liriodendron tulipfera),
sassafras (Sassafras albidum), and common hackberry (Celtis occidentalis). These areas
provide cover and food for wildlife species such as white-tailed deer that are adapted to edge
habitats (Exelon 2010a).

Buildings, asphalted parking lots, roads, landscaping, and mowed lawns occupy the developed
portions of the LGS site. Mowed lawns consist largely of non-native cool season grasses that
are of minimal value to native wildlife species. Landscaped areas contain mostly non-native
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ornamental species, some of which may serve as nesting habitat, cover, and food sources for
some native bird species (Exelon 2010a).

Common mammal species on the LGS site include the white-tailed deer, raccoon, striped skunk
(Mephitis mephitis), red fox, Virginia opossum, eastern cottontail, gray squirrel (Sciurus
carolinensis), groundhog (Marmota monax), and white-footed mouse (Peromyscus leucopus)
(Exelon 2010a, NRC 1984, Kriner and MacDonald 2009).

Common bird species on the LGS site include game birds such as Canada goose (Branta
canadensis) and mourning dove (Zenaida macroura); raptors such as red-tailed hawk (Buteo
Jjamaicensis) and turkey vulture (Cathartes aura); resident songbird species such as northern
cardinal (Cardinalis cardinalis); and neotropical migrant songbirds such as Baltimore oriole
(Icterus galbula), indigo bunting (Passerina cyanea), and red-eyed vireo (Vireo olivaceous).
Other avian species include eastern bluebird (Sialia sialis), American robin (Turdus migratorius),
eastern towhee (Pipilo erythrophthalmus), tufted titmouse (Baeolophus bicolor), downy
woodpecker (Picoides pubescens), blue jay (Cyanocitta cristata), American crow (Corvus
brachyrhynchus), Killdeer (Charadrius vociferous), barn swallow (Hirundo rustica), tree swallow
(Tachycineta bicolor), purple martin (Progne subis), and the introduced European starling
(Sturnus vulgaris) (Blye 1973, Exelon 2010a, Kriner and MacDonald 2009). The

U.S. Geological Survey has also regularly recorded all of these species during its annual
Breeding Bird Survey along the Schwensksvill route (Sauer et al. 2011). This route, which runs
near Pottstown (USGS 2001), lies about 3 miles to the northwest of the LGS site.

Reptiles that inhabit the riparian habitat bordering the Schuylkill River and its tributaries on the
LGS site include the northern black racer (Coluber constricter), northern ring-necked snake
(Diadophis punctatus punctatus), eastern garter snake (Thamnophis sirtalis), water snake
(Nerodia sipedon), spotted turtle (Clemmys guttata), mud turtle (Trachemys scripta), eastern
box turtle (Terrapene carolina carolina), and eastern painted turtle (Chrysemys picta picta).
Amphibians that inhabit the LGS site include the red-backed salamander (Plethodon cinereus),
long-tailed salamander (Eurycea longicauda), northern two-lined salamander (Eurycea
bislineata bislineata), American toad (Bufo americanus), spring peeper (Pseudacris crucifer),
bullfrog (Rana catesbeiana), leopard frog (Rana pipiens), and green frog (Rana clamitans)
(Exelon 2010a, Kriner and MacDonald 2009). The amphibians range from fully aquatic

(e.g., bullfrog) to semi-aquatic (e.g., toad species) and are closely tied to water habitats,
including streams, wetlands, and temporary pools where they reproduce. The frog and toad
species, except the bullfrog, also make extensive use of adjacent terrestrial habitats, such as
forest, grassland, and cropland as juveniles and adults. The turtle species leave the water to
nest (egg deposition) in nearby soft substrates.

Exelon joined the Wildlife Habitat Council in 2005, and since that time has formed an
Environmental Stewardship Committee that has developed a Wildlife Management Plan
(Exelon 2010b). The Wildlife Management Plan is a comprehensive strategy that outlines the
goals of the wildlife habitat program for the LGS site and describes projects and milestones to
achieve these goals. As part of the program, Exelon places and monitors artificial avian nesting
structures and bat roost boxes (WHC 2006). In 2007, Exelon installed structures around the
perimeter of the LGS site for eastern blue birds, purple martins, owls, raptors, other perching
birds, and bats. In addition, in 2010, Exelon installed a 300-ft-(90-m)-long barrier between
Possum Hollow Run and an adjacent road and parking area on the east side of the LGS site to
decrease the mortality of amphibians during post-natal dispersal (Exelon 2010b). Exelon staff
continues to develop the wildlife habitat enhancement program and evaluate future projects that
would enhance the quality of the natural environment on the site. In 2010, Exelon received
WHC’s Corporate Wildlife Habitat Certification in recognition of its implementation of the wildlife
habitat enhancement program (Exelon 2011b).
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Transmission Line Corridors

Section 2.1.5 describes the transmission lines that were built to connect the LGS to the regional
electricity grid and that are within the scope of this SEIS. Section 2.1.5 also describes
vegetation maintenance along the transmission line corridors. The NRC is not aware of any
biological field surveys or studies of these transmission line corridors. Habitat within the
corridors is highly variable and includes suburban, residential, agricultural, forested,
wetland/floodplain, and open water. The lines also traverse several parks and natural heritage
areas, including the Evansburg State Park and Schuylkill River National and State Heritage
Area (Exelon 2011b).

The NRC staff did not identify any ecological surveys or studies that provide information on
habitats and species along the transmission line corridors. However, some studies on the
transmission lines in southeastern Pennsylvania provide information on common vegetation and
species along the LGS transmission line corridors. Common tree species in transmission line
corridors in the northern Piedmont ecoregion of Pennsylvania include white ash, red maple, and
sassafras (Bramble et al. 1992, Yahner et al. 2001, Yahner and Yahner 2007). Common shrub
species include multiflora rose, Japanese honeysuckle (Lonicera japonica), blackberry (Rubus
allegheniensis), dewberry (R. hispidus), gray dogwood (Cornus paniculata), black haw
(Viburnum prunifolium), and poison ivy (Toxicodendron radicans) (Bramble et al. 1992, 1997;
Yahner and Yahner 2007). Common forb species include goldenrod (Solidago spp.), strawberry
(Fragaria virginiana), common cinquefoil (Potentilla simplex), goosegrass (Galium aparine),
sow-thistle (Sonchus oleraceus), and mile-a-minute (Polygonum perfoliatum) (Bramble et al.
1992, 1997; Yahner and Yahner 2007). Common grass species include fall panic grass
(Panicum spp.), deertongue grass (Panicum clandestinum), foxtail grass (Setaria glauca), and
broomsedge (Andropogon virginicus) (Bramble et al. 1992, 1997; Yahner and Yahner 2007).

Common breeding bird species in transmission line corridors in the northern Piedmont
ecoregion of Pennsylvania include the field sparrow (Spizella pusilla), black-throated blue
warbler (Dendroica caerulescens), gray catbird (Dumetella carolinensis), rufous-sided towhee
(Pipilo erythrophthalmus), common yellowthroat (Geothlypis trichas), American goldfinch
(Carduelis tristis), and indigo bunting (Bramble et al. 1992). Amphibian species include the
Jefferson salamander (Ambystoma jeffersonianum), redbacked salamander (Plethodon
cinereus), spotted salamander (Ambystoma maculatum), and the American toad (Yahner et

al. 2001). Reptile species include the eastern garter snake, northern ringneck snake (Diadophis
punctatus edwards), black rat snake (Pantherophis obsoletus), and eastern box turtle (Yahner
et al. 2001). Small mammals include the white-footed mouse, northern short-tailed shrew
(Blarina brevicauda), and meadow vole (Yahner and Yahner 2007). Common butterfly species
include the cabbage white (Pieris rapae), little wood-satyr (Megisto cymela), and great spangled
fritillary (Speyaria cybele) (Bramble et al. 1997).

2.2.8. Protected Species and Habitats

The U.S. Fish and Wildlife Service (FWS) and the National Marine Fisheries Service (NMFS)
jointly administer the Endangered Species Act (ESA) of 1973 (16 USC 1531 et seq.). The FWS
manages the protection of and recovery effort for listed terrestrial and freshwater species, while
the NMFS manages the protection of and recovery effort for listed marine and anadromous
species.

Within Pennsylvania, the PGC, the PFBC, and the PDCNR oversee the protection of
Commonwealth-listed species under the Pennsylvania Endangered Species Program. The
PGC, PFBC, and PDCNR manage the recovery efforts for wild birds and mammals
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(34 Pa. Code 133); fish, amphibians, reptiles, and aquatic organisms (30 Pa. Code 75); and
native plants (17 Pa. Code 45), respectively.

The Magnuson-Stevens Fishery Conservation and Management Act (MSA), as amended, is
administered by the NMFS. The MSA requires Federal agencies to consider the impact of
Federal actions on essential fish habitat (EFH) and to consult with the NMFS if any activities
may adversely affect EFH. The NMFS has not designated any EFH under the MSA within the
affected waterbodies. However, in a letter dated June 27, 2012, NMFS stated that the Schuylkill
River and Perkiomen Creek provide habitat for a variety of prey species consumed by Federally
managed species whose EFH has been designated in the mixing zone of the Delaware River
(NMFS 2012c). The NRC staff's EFH assessment will be issued separately as part of the staff’s
consultation with NMFS under the MSA.

The FWS and NMFS have not designated any critical habitat under the ESA within the action
area, nor has either agency proposed the listing or designation of any new species or critical
habitat within the action area (Exelon 2011b; FWS 2011, 2012d; NMFS 2012a, 2012c).

2.2.8.1. Action Area

For the purposes of its protected species and habitat discussion and analysis, the NRC
considers the action area, as defined by the ESA regulations at 50 CFR 402.02, to include the
lands and waterbodies described below. The following sections only consider terrestrial and
aquatic species that occur or have the potential to occur within this action area.

LGS site and surrounding area within a 6-mile (10-km) radius. The majority of the LGS site
lies in Limerick Township, Montgomery County, although a portion of the property extends into

the adjacent Lower Pottsgrove Township in Montgomery County, and East Coventry Township

in Chester County, directly across the Schuylkill River.

Transmission line corridors and 1-mile (1.6-km) buffer on either side of the lines. Of the
five in-scope transmission lines (described in Section 2.1.5), three of the lines terminate within
Montgomery County. One of lines—the 220-61 line—runs parallel to the Schuylkill River on the
Chester County side for about 8 miles (12.9 km). Another line—the 220-60 line—crosses the
Schuylkill River into East Pikeland Township, Chester County, just before terminating.

Waterbodies and facilities associated with the LGS makeup water supply system. The
makeup water supply system includes a number of waterbodies and facilities off site of the LGS
site. These include the Perkiomen Pumphouse (Montgomery County); the Bradshaw Reservoir
and Bradshaw Pumphouse (Bucks County), which are located on 42 ac (17 ha) of
Exelon-owned property; and the Bedminster Water Processing Facility (Bucks County), which is
located on a 3 ac (1.2 ha) Exelon-owned property. Section 2.1.6 describes the LGS makeup
water supply system in detail.

2.2.8.2. Aquatic Species and Habitats

The aquatic species described in this section and summarized in Table 2-3 are Federally listed
or Pennsylvania-listed threatened, endangered, or species of special concern that may occur in
the action area, as defined above. The three Federally listed species appear in bold.

FWS, NMFS, and/or PFBC list the species in Table 2-3 as occurring within Montgomery,
Chester, or Bucks Counties, Pennsylvania, which are the three counties associated with LGS.
LGS infrastructure and associated waters bodies within Montgomery County include the main
plant site (e.g., power block), the Schuylkill River, Perkiomen Creek and Pumphouse, and the
East Branch Perkiomen Creek. LGS infrastructure and associated waterbodies in Chester
County include portions of the main plant site on the other side of the Schuylkill River and
transmission lines. LGS infrastructure and associated waterbodies in Bucks County include the
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Delaware River and Point Pleasant Pumping Station, the Bradshaw Reservoir and Bradshaw
Pumphouse, and the Bedminster Water Processing (Treatment) Facility.

Table 2-3. Federally and Pennsylvania-Listed Aquatic Species

Federal State County(ies) of

Scientific Name Common Name Status® Status® Occurrence
Fish

Acipenser brevirostrum shortnose sturgeon FE PE B

Acipenser oxyrinchus oxyrinchus Atlantic sturgeon FE PE B

Alosa aestivalis blueback herring CS — B,C,M
Alosa pseudoharengus Alewife CS — B,C, M

Enneacanthus obesus banded sunfish — PE B

Lepomis megalotis longear sunfish — PE B

Notropis chalybaeus ironcolor shiner — PE B, M
Invertebrates

Alasmidonta heterodon dwarf wedgemussel FE PE B,C,M
Stygobromus pizzinii Pizzini’s cave amphipod — SSC C,M

Aquatic Plants

Myriophyllum farwellii Farwell’'s water-milfoil — PE B
Myriophyllum heterophyllum broad-leaved water milfoil — PE B
Nymphoides cordata floating-heart — PT B
Potamogeton pulcher spotted pondweed — PE B

@ Federal status determined by the FWS and NMFS under the authority of the Endangered Species Act; CS = candidate
species (NMFS 2012c, 2012a; FWS 2012d); FE = endangered, FT = threatened, — = not listed.

® Commonwealth of Pennsylvania status determined by the PFBC under the Pennsylvania Endangered Species Program;
PE = endangered, PT = threatened, SSC = species of special concern; — = not listed (PNHP 2012a).

° The LGS site lies in Montgomery County; the in-scope transmission lines traverse Montgomery and Chester Counties;
and the offsite facilities associated with the LGS makeup water system lie in Montgomery and Bucks Counties.
B = Bucks County, C = Chester County, M = Montgomery County.

@D FwWs (2012d) lists the dwarf wedgemussel as known to or believed to occur in Monroe, Pike, and Wayne Counties,
Pennsylvania, which do not contain LGS-related infrastructure or waterbodies. PNHP (2012a) lists the dwarf
wedgemussel as potentially occurring in Bucks, Chester, and Montgomery Counties. PECO (1984 ) observed rare,
unidentified species of the genus Alasmidonta in the Schuylkill River in the 1970s and it is unknown whether the
specimen was the dwarf wedgemussel (Exelon 2011b).

In addition to the species listed in the above table, LGS collected bridle shiner (Notropis
bifrenatus), a Pennsylvania-listed endangered species, through 1977. LGS did not observe
bridle shiner since 1977 (Exelon 2011b). Furthermore, PNHP (2012a) does not list this species
as occurring within Bucks, Chester, or Montgomery Counties and PBFC (2011b) did not identify
the species as a concern regarding the proposed license renewal. Therefore, this species is not
considered further within this SEIS.
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Fish

Shortnose Sturgeon (Acipenser brevirostrum)

The shortnose sturgeon was initially listed as a Federally endangered species in 1967 and is
designated as a Pennsylvania endangered species (NMFS 2012b, PNHP 2012a). Adult
shortnose sturgeon use freshwater for spawning and estuarine and marine habitats for feeding.
Juveniles migrate downriver to estuarine waters and may go back and forth between freshwater
and estuarine habitats for several years before maturing to adults. Adults sometimes migrate to
marine habitats for feeding, but primarily inhabit estuarine habitats (Rohde et al. 1994,

NMFS 2012b). Spawning occurs in freshwaters characterized by low-to-moderate velocities
and over substrates that include clay, sand, gravel, and woody debris. Eggs are adhesive and
survival depends on water having little turbidity (Rohde et al. 1994). Sturgeon feed on benthic
invertebrates such as snails, insect larvae, crustaceans, and worms (Gilbert 1989).

In Pennsylvania, populations of shortnose sturgeon inhabit the Delaware River

(Hastings et al. 1987, O’Herron et al. 1993). Hastings et al. (1987) surveyed shortnose
sturgeon movement in the Delaware River and estimated an overwintering population of about
6,000 to 14,000 fish in the upper tidal portion of the Delaware River near Trenton, NJ at river
kilometer (RKm) 211.8 (river mile [RM] 131.6) (Hastings et al. 1987). Sturgeon moved
upstream into the non-tidal reach of the river in late March presumably to spawn before traveling
downstream to lower tidal waters near Philadelphia (O’Herron et al. 1993). Hastings et al.
(1987) observed upstream movement to non-tidal water as far as Lambertville, NJ at RKm 238
(RM 147.9). This location is approximately 15 river km (9.1 river miles) from the Point Pleasant
Pumping Station, which is located at RM 157 (RKm 253).

Shortnose sturgeon occur in Bucks County (PNHP 2012a, NMFS 2012a). On the Delaware
River, LGS-related studies from 1979 to 1985 did not capture shortnose sturgeon eggs or larvae
near the Point Pleasant Pumping Station and downriver to RM 138 (RKm 222.1) (Exelon 2011a;
RMC 1984, 1985, 1986). NMFS (2012a) concluded that no species listed under the ESA occur
within the action area.

Atlantic Sturgeon (Acipenser oxyrinchus oxyrinchus)

The Atlantic sturgeon is currently listed as a Federally endangered species for the New York
Bight distinct population segment, which includes the Delaware River (77 FR 5880). The
Atlantic Sturgeon is also designated as a Pennsylvania State endangered species

(PNHP 2012a). Atlantic sturgeon share many life-history characteristics with the shortnose
sturgeon in that adults migrate to freshwater to spawn and feed on benthic invertebrates such
as worms, crustaceans, and aquatic insects (Gilbert 1989). Unlike shortnose sturgeon, adult
Atlantic sturgeon prefer more marine habitats and make extensive migrations away from natal
estuaries beginning as subadults (Gilbert 1989).

Atlantic sturgeon occur in Bucks County (PNHP 2012a, NMFS 2012a). Historically, the
Delaware River supported the largest population of Atlantic sturgeon along the Atlantic coast
(Secor and Waldman 1999). Tagging studies in 2005 and 2006 indicated that Atlantic sturgeon
followed similar migration patterns as shortnose sturgeon with spawning potentially occurring
between mid to late June in the upper tidal Delaware reaches between Philadelphia,
Pennsylvania, and Trenton, New Jersey (Simpson and Fox undated).

LGS-related studies from 1979 to 1985 did not observe Atlantic sturgeon eggs or larvae near
the Point Pleasant Pumping Station and downriver to RM 138 (RKm 222.1) (Exelon 2011b;
RMC 1984, 1985, 1986). NMFS concluded that no species listed under the ESA occur within
the action area (NMFS 2012c).
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Alewife and Blueback Herring (Alosa pseudoharengus and A. aestivalis)

Blueback herring and alewife are candidate species that occur in the project area (NMFS 2012,
76 FR 67652). As candidate species, blueback herring and alewife are not afforded any
procedural or substantive protections under ESA. NFMS currently is considering whether to list
blueback herring and alewife under ESA (69 FR19976). Blueback herring and alewife also are
NMFS species of concern. A species is designated as a species of concern if NMFS has some
concerns about the species’ status and threats, but there is insufficient information to indicate a
need to list the species under the ESA (NMFS 2012). This status level does not carry any
procedural or substantive protections under the ESA (NMFS 2012b).

Alewife and blueback herring are both part of the herring family, Clupeidae (PFBC 2012). The
two species look similar to one another. However, blueback herring generally are more slender
and darker in color than alewife (PFBC 2012c). Blueback herring grow to a maximum of 15 in.
(38 cm) and 1 Ib (0.45 kg). Herring are an important component of freshwater, estuarine, and
marine food webs because they are prey for many predatory fish and help transport nutrients to
freshwater systems. Alewife and blueback herring prey include zooplankton, shrimp, small fish,
and fish eggs (PFBC 2012c).

Blueback herring and alewife spawn in freshwater during the spring and migrate to estuaries or
marine waters during the summer and cooler months. Alewife begin their spring migration to
freshwater earlier than blueback herring and alewife spawn earlier (Collette and
Klein-MacPhee 2002). In Pennsylvania, blueback herring spawn in the lower Delaware River
and the Delaware estuary (PFBC 2012c). Alewife spawn in similar areas, but they also may
inhabit and spawn in freshwater lakes and impoundments. In streams and rivers, spawning
habitat includes fresh water several miles upstream of the tidal line in the Delaware River and in
areas with a rocky, firm bottom (PFBC 2012c). Eggs are demersal and adhesive (PFBC 2012).
Adults return to salt water after spawning, although adult alewife also can inhabit freshwater.
Historically, dams have severely limited movement of blueback herring and alewife to and from
spawning grounds (NMFS 2012c).

In Pennsylvania, blueback herring only occur in the lower Delaware River and the Delaware
estuary (PFBC 2012). LGS-related surveys did not observe blueback herring in the Schuylkill
River, East Branch of the Perkiomen Creek, Perkiomen Creek, or the Delaware River near the
Point Pleasant Pump Station (Table 2—2; Exelon 2011b). LGS-related studies captured alewife
in the Schuylkill and Delaware Rivers, but did not observe this species in the East Branch of the
Perkiomen Creek or the Perkiomen Creek (Table 2-2; Exelon 2011b). Studies from 1979-80
indicated that American shad, alewife, and blueback herring used the Delaware River in the
vicinity of Point Pleasant as a nursery area.

Banded Sunfish (Enneacanthus obesus)

The Commonwealth of Pennsylvania lists the banded sunfish as endangered (PNHP 2012a).
Banded sunfish prefer a restricted home range in coastal habitats such as small ponds,
backwaters of creeks and rivers, and slow-moving waters that have high acidity and abundant
vegetation. Banded sunfish prey on insects and microcrustaceans (PNHP 2012b). Spawning
over gravel or sand nests occurs in April through July, and the buoyant eggs drift with the slow
current (Rohde et al. 1994).

Banded sunfish occur in Bucks County (PNHP 2012a). Waters in Bucks County associated with
the LGS cooling system include the Delaware River at the Point Pleasant Pumping Station.
However, this area is not a preferred habitat for the banded sunfish as it is far upriver from the
coast and banded sunfish occur in the lower Delaware River (PNHP 2012b). LGS-related
studies from 1979 to 1985 did not observe banded sunfish eggs or larvae in surveys in the
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Delaware River at the Point Pleasant Pumping Station and downriver to RM 138 (RKm 222.1)
(Exelon 2011b; RMC 1984, 1985, 1986).

Longear Sunfish (Lepomis megalotis)

The Commonwealth of Pennsylvania lists the longear sunfish as endangered (PNHP 2012a).
Longear sunfish prefer slow-moving, shallow, headwater streams where they prey on
invertebrates, fish eggs, and smaller fish. Spawning occurs in spring and summer. Males
defend eggs and fry (PNHP 2012c).

Before 1980, the longear sunfish occurred in Bucks County (PNHP 2012a). However,
Pennsylvania records since 1980 do not list longear sunfish as occurring in Bucks County
(PNHP 2012c). LGS-related studies from 1979 to 1985 did not observe longear sunfish eggs or
larvae during surveys in the Delaware River at the Point Pleasant Pumping Station and
downriver to RM 138 (RKm 222.1) (Exelon 2011b; RMC 1984, 1985, 1986).

Ironcolor Shiner (Notropis chalybaeus)

The Commonwealth of Pennsylvania lists the ironcolor shiner as endangered (PNHP 2012a).
Little is known about the habitat preference and life cycle of ironcolor shiner in Pennsylvania.
Rohde et al. (1994) assumes that ironcolor shiner prefer habitats of headwaters in creeks or
small rivers with sandy or rocky bottoms. They likely spawn during spring months and prey on
insect larvae and algae, as is common among many shiner species along the eastern

U.S. coast.

PNHP (2012a) lists ironcolor shiners as possibly extirpated in both Bucks and Montgomery
Counties. LGS-related studies from 1979 to 1985 did not observe ironcolor shiner eggs or
larvae during surveys on the Delaware River at the Point Pleasant Pumping Station and
downriver to RM 138 (RKm 222.1) (Exelon 2011b; RMC 1984, 1985, 1986). In the East Branch
Perkiomen Creek, Perkiomen Creek, and the Schuylkill River, LGS-related studies did not
observe ironcolor shiner eggs, larvae, juveniles, or adults during fish surveys between 1970 and
2009 (Exelon 2001, 2002, 2003, 2004, 2005, 2011; NAI 2010a, 2010b, 2010c; PECO 1984;
RMC 1984, 1985, 1986, 1987, 1988, 1989).

Invertebrates

Dwarf Wedgemussel (Alasmidonta heterodon)

The dwarf wedgemussel is currently listed as a Federally endangered species wherever it
occurs, and is designated as a Pennsylvania-endangered species (FWS 2012a, PNHP 2012a).
The dwarf wedgemussel prefers habitat characterized by mud, sand, or gravel bottom in
slow-to-moderate, clear flowing streams and rivers (FWS 1992). Reproduction requires mussel
larvae (glochidia) to attach to host fish gills before completion of metamorphosis into juveniles.
The dwarf wedgemussel uses a number of different fish host species for glochidial reproduction,
including darter and sculpin fish species (FWS 2007b).

FWS lists the dwarf wedgemussel as known to or believed to occur in Monroe, Pike, and Wayne
Counties, Pennsylvania, which do not contain any LGS-associated infrastructure or waterbodies
(FWS 2012c). PNHP lists the dwarf wedgemussel as potentially occurring in Bucks, Chester,
and Montgomery Counties (PNHP 2012a). PECO observed rare, unidentified species of the
genus Alasmidonta in the Schuylkill River in the 1970s and it is unknown whether the
specimens were the dwarf wedgemussel (PECO 1984, Exelon 2011b). Other than the rare
Alasmidonta specimens observed in the 1970s in the Schuylkill River, LGS-related studies did
not observe dwarf wedgemussels during benthic surveys in East Branch Perkiomen Creek,
Perkiomen Creek, and the Schuylkill River between 1970 and 2009 (Exelon 2011b; NAI 2010c;
PECO 1984; RMC 1984, 1985, 1986, 1987, 1989).
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Pizzini’'s Cave Amphipod (Stygobromus pizzinii)

The Commonwealth of Pennsylvania lists the Pizzini’'s cave amphipod, previously named
Stygonectes pizzinii, as a Pennsylvania species of concern. The Pizzini’s cave amphipod is an
invertebrate that occurs within a variety of groundwater habitats, such as seeps, small springs,
small spring and seep-fed streams, mines, wells, and caves (Holsinger 1978). As of 1978, the
Schuylkill River was the northern most portion of the known geographic range for this species
(Holsinger 1978). Although the Pizzini’'s cave amphipod is not listed as a candidate, threatened,
or endangered species, PFBC (2011b) noted that the species may be listed “in the not so
distant future.” This species is threatened by habitat destruction and poor water quality

(PFBC 2011b).

Pizzini’'s cave amphipod is possibly extirpated in Montgomery and Chester Counties

(PNHP 2012a). PECO (1984) observed Stygonectes pizzinii and Stygonectes sp. during
surveys of the Schuylkill River, Perkiomen Creek, and East Branch Perkiomen Creek conducted
between 1970 and 1976. RMC reported Stygobromus sp. (not specifically identified as
Stygobromus pizzinii) during a survey in the East Branch Perkiomen Creek in 1983 (RMC 1984)
and during surveys in the Schuylkill River in 1985 and 1986 (RMC 1986, 1987). However, from
1986 until 1988, LGS-related studies did not observe Stygobromus species in the East Branch
Perkiomen Creek nor the Schuylkill River (Exelon 2011a; RMC 1987, 1988, 1989). Based the
Pennsylvania Natural Diversity Inventory (PNDI) database and PFBC files, PFBC (2011b)
stated in its letter to the NRC that globally rare amphipod and/or isopod species are known to
occur within the vicinity of the LGS site.

Aquatic Plants
Farwell’'s Water-Milfoil (Myriophyllum farwellii)

The Commonwealth of Pennsylvania lists the Farwell’'s water-milfoil as an endangered aquatic
plant (PNHP 2012a). Farwell’'s water-milfoil is a submerged plant that will grow up to 1 ft

(0.3 m) in length. This species of milfoil grows in lakes and ponds (PNHP 2012d). Farwell’s
water-milfoil is often confused with other invasive milfoil species (PNHP 2012d).

PNHP reports no current observations of Farwell’s water-milfoil in the three counties associated
with LGS. However, this plant was present in the coastal region of Bucks County before 1980
(PNHP 2012d). PECO (1984) did not observe Farwell’'s water-milfoil during aquatic surveys in
the Delaware River near the Point Pleasant Pumping Station, East Branch Perkiomen Creek,
Perkiomen Creek, or the Schuylkill River between 1970 and 1976.

Broad-Leaved Water-Milfoil (Myriophyllum heterophyllum)

The Commonwealth of Pennsylvania lists the broad-leaved water-milfoil as an endangered
aquatic plant (PNHP 2012a). Broad-leaved water-milfoil colonizes slow-moving freshwater
habitats and has both submerged and emergent foliage. Reproduction occurs when part of the
plant breaks off, grows roots, and settles in a new location (NHDES 2010).

The broad-leaved water-milfoil is possibly extirpated in Bucks County (PNHP 2012a). PECO
(1984) did not observe broad-leaved water-milfoil during aquatic surveys in the Delaware River
at Point Pleasant Pumping Station, East Branch Perkiomen Creek, Perkiomen Creek, or the
Schuylkill River between 1970 and 1976.

Floating-Heart (Nymphoides cordata)

The Commonwealth of Pennsylvania lists the floating-heart as a threatened aquatic plant
(PNHP 2012a). Floating-heart grows in lakes and ponds and resembles a small water-lily
(PNHP 2012¢). In the spring, floating-heart propagates, or creates new plants, as rhizomes,
tubers, or seeds sprout new growth.
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Floating-heart is listed as possibly extirpated in Bucks County (PNHP 2012¢e). PECO (1984) did
not observe floating-heart during aquatic surveys in the Delaware River at Point Pleasant
Pumping Station, East Branch Perkiomen Creek, Perkiomen Creek, or the Schuylkill River
between 1970 and 1976.

Spotted Pondweed (Potamogeton pulcher)

The Commonwealth of Pennsylvania lists the spotted pondweed as an endangered aquatic
plant (PNHP 2012a). Leaves are floating or submerged and flowering occurs between June
and September. Spotted pondweed grows in wetlands characterized by acidic, standing water
(PNHP 2012f).

Spotted pondweed occurs within coastal regions of Bucks County (PNHP 2012f). PECO (1984)
did not observe spotted pondweed during aquatic surveys in the Delaware River at Point
Pleasant Pumping Station, or in East Branch Perkiomen Creek, Perkiomen Creek, or the
Schuylkill River between 1970 and 1976.

2.2.8.3. Terrestrial Species and Habitats

Before LGS construction, PECO compiled lists of plants and animals likely to occur on the site
and along the transmission line corridors based on species’ ranges and habitat requirements.
In the late 1970s, PECO conducted surveys to confirm the presence of these species on the
site. The final environmental statement (FES) for construction of LGS (AEC 1973) includes
tables of those species PECO observed on the site as well as those species not specifically
observed during surveys but that are likely to occur on the site or along the transmission line
corridors. The NRC published an FES for operation of LGS in 1984 (NRC 1984), although this
FES did not document any new surveys or studies not already mentioned in the previous FES.
Exelon staff and Normandeau Associates, Inc. (Normandeau) performed reconnaissance
surveys to confirm the accuracy of the pre-construction site surveys in 2009 and 2010, and
Exelon’s ER (Exelon 2011b) and the LGS Wildlife Management Plan (Exelon 2010b) include
information on the results of these reconnaissance surveys. The WHC'’s “Site Assessment and
Wildlife Management Opportunities for Exelon Corporation’s Limerick Generating Station”
(WHC 2006) also provides information on LGS site habitats and species. The NRC staff did not
identify any ecological surveys or studies that include the transmission line corridors or the
offsite facilities within the action area or that might provide additional information about the
occurrence of protected species and habitats.

Neither the pre-construction surveys nor the recent reconnaissance surveys identified any
Federally listed species on the LGS site. However, several Federally listed species (see

Table 2—4) have the potential to occur in the action area. In pre-operational surveys and
ongoing informal surveys, Normandeau has identified 10 Pennsylvania-listed bird species on
the LGS site. The PDCNR (2011) identified eight Pennsylvania-listed plants that occur along or
near the transmission line corridors. Exelon’s LGS Wildlife Management Plan (Exelon 2010a)
identifies two additional Pennsylvania-listed plants that occur on the LGS site. The

PFBC (2011b) identified one reptile—the eastern redbelly turtle (Pseudemys rubriventris)—as
occurring in the vicinity of the LGS site. Federally and Pennsylvania-listed species are
discussed in more detail below.

Table 2—4 identifies the Federally and Pennsylvania-listed species that occur or have the
potential to occur in the action area. The three Federally listed species appear in bold. The
staff compiled this table from the FWS’s online species search by county (FWS 2012a); the
Pennsylvania Natural Heritage Program (PNHP)’s online species database (PNHP 2012a); and
correspondence with the FWS (2011), the PGC (2011), the PFBC (2011b), and the

PDCNR (2011). The NRC staff did not identify any proposed species, proposed critical habitat,
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or designated critical habitat in the action area. In its correspondence with the NRC, the

FWS (2011) also did not identify these categories of species or habitats. The Pennsylvania

Endangered Species Program does not designate insects or spiders as Pennsylvania

endangered or threatened; therefore, no insects or spiders appear in Table 2—4.

Table 2-4. Federally and Pennsylvania-listed Terrestrial Species

Scientific Name Common Name gg:ﬁ:‘(lal) Stsattit:‘b’ g‘;ﬂﬂ:{gfﬁg(gf
Amphibians

Acris crepitans northern cricket frog — PE B,C/M
Lithobates sphenocephalus utricularius southern leopard frog — PE B,C
Pseudacris kalmi New Jersey chorus frog — PE B, M
Scaphiopus holbrookii eastern spadefoot — PE B
Birds

Ardea alba great egret — PE M€
Asio flammeus short-eared owl — PE B

Asio otus long-eared owl — PT C
Bartramia longicauda upland sandpiper — PT B,C,M
Botaurus lentiginosus American bittern — PE C
Cistothorus platensis sedge wren — PE B,C
Dendroica striata blackpoll warbler — PE M®
Empidonax flaviventris yellow-bellied flycatcher — PE M®
Falco peregrinus peregrine falcon — PE B
Haliaeetus leucocephalus bald eagle — PT B,C,M
Ixobrychus exilis least bittern — PE C
Nyctanassa violacea yellow-crowned night-heron — PE M
Nycticorax nycticorax black-crowned night-heron — PE C
Pandion haliaetus osprey — PT B,C
Rallus elegans king rail — PE C
Spiza Americana dickcissel — PE C
Mammals

Cryptotis parva least shrew — PE C
Myotis leibii eastern small-footed myotis — PT B
Myotis sodalist Indiana bat FE PE B,C,M?
Plants

Andropogon gyrans Elliott's beardgrass — PR B,C,M
Arabis missouriensis Missouri rock-cress — PE M
Arabis patens spreading rock-cress — PT B,C,M
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Scientific Name Common Name gf;:ﬁ;?a!) Stsattz:lt:(b) ggzﬂ:ﬁf:;(gf
Cuscuta campestris dodder — PT B,C,M
Cyperus schweinitzii Schweinitz’s flatsedge — PR C,M
llex opaca American holly — PT B,C
Iris prismatica slender blue Iris — PE B,C,M
Isotria medeoloides small-whorled pogonia FT PE C
Ranunculus fascicularis tufted buttercup — PE C,M
Rotala ramosior tooth-cup — PR B,C,M
Viburnum nudum wild raisin — PE B,C,M
Reptiles
Glyptemys muhlenbergii bog turtle FT PE B,C,M
Opheodrys aestivus rough green snake — PE C
Plestiodon laticeps broadhead skink — PC C
Pseudemys rubriventris eastern redbelly turtle — PT B,C,M

@Federal status determined by the FWS under the authority of the Endangered Species Act; FE = endangered,
FT = threatened, — = not listed.

®)Commonwealth of Pennsylvania status determined by the PDCNR, PGC, and PFBC under the Pennsylvania
Endangered Species Program; PE = endangered, PT = threatened, PR = rare (plants), PC = candidate (amphibians
and reptiles).

©The LGS site lies in Montgomery County; the in-scope transmission lines traverse Montgomery and Chester
Counties; and the offsite facilities associated with the LGS makeup water system lie in Montgomery and Bucks
Counties. B = Bucks County, C = Chester County, M = Montgomery County.

@ The FWS (2012a) identifies the species as occurring in Montgomery, Chester, or Bucks Counties; however the
PNHP (2012a) does not identify the Indiana bat as occurring in any of these three counties.

©The PNHP (2012a) does not identify the great egret, blackpoll warbler, or yellow-bellied flycatcher as occurring in
Montgomery County. However, according to Exelon’s Wildlife Management Plan (Exelon 2010a), Normandeau
staff has observed these species on the LGS site.

Sources: FWS 2011, 2012a; PDCNR 2011; PGC 2011; PFBC 2011b; PNHP 2012a

In addition to the species listed in the Table 2—4, the NRC identified an additional

14 Pennsylvania-listed amphibians, birds, and reptile species and about 100 additional plant
species that occur within Montgomery, Chester, or Bucks Counties (PNHP 2012a). The table
does not include these species, and this section does not consider these species further
because the PGC, PFBC, and PDCNR, which oversee the recovery efforts of
Pennsylvania-listed species, did not identify these species as occurring in the action area in
correspondence with Exelon or the NRC (PDCNR 2011, PFBC 2011b, PGC 2011).

Species and Habitats Protected under the Endangered Species Act

Bog Turtle (Glyptemys muhlenberqii)

The FWS listed the northern population of the bog turtle, which occurs from New York and
Massachusetts south to Maryland, as threatened under the ESA in 1997 (62 FR 59605). The
FWS has not designated critical habitat for this species (FWS 2012a). This species is also
listed as endangered by the PFBC.

The bog turtle is one of the smallest turtles in North America. Its upper shell is 3 to 4 in.
(8 to 10 cm) long and light brown to black in color. Each side of its black head has a distinctive
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patch of color that is bright orange to yellow. The bog turtle is diurnal and semiaquatic; it
forages on land and in water for its varied diet of insects and other invertebrates, frogs, plants,
and carrion. In Pennsylvania, the bog turtle usually is active from late March through late
September and hibernates the remainder of the year under water in soft mud and crevices. Bog
turtles construct nests in sphagnum moss or on tussock sedges, which allows them to deposit
eggs above the wetland inundation level. Females lay one to six eggs in June and July. Eggs
incubate unattended for 6 to 8 weeks, which often leaves them vulnerable to mice, raccoons,
skunks, foxes, birds, and other predators. Young hatch during late August through early
September (FWS 2001, 2010).

Northern bog turtles primarily inhabit early to mid-successional wetlands fed by groundwater or
associated with the headwaters of streams and dominated by emergent vegetation (spring
seeps and open marshy meadows) (FWS 2001). These habitats typically have shallow, cool,
slow-flowing water, early to mid-successional vegetation, open canopies, and wet meadows of
sedges (Carex spp.) (FWS 2001, PADEP 2006b). The species is also associated with spike
rushes (Eleocharis spp.) and bulrushes (Juncus spp. and Scirpus spp.) (FWS 2001,

PADEP 2006b). The species’ continued existence is threatened by loss and fragmentation of
wetlands; hydrologic alterations that affect groundwater and surface water quantity and quality;
livestock grazing and associated nutrient loading; habitat alterations associated with invasive
plant species; and illegal collection and trade (FWS 2010).

In Pennsylvania, the bog turtle occurs in the southeastern part of the state. As of 2000, the
FWS (2001) identified 14 Pennsylvania counties (including Montgomery, Chester, and Bucks
Counties) with extant populations on bog turtles (FWS 2001). Two additional counties
historically contained bog turtles, and the FWS (2001) considers a third county’s population
extirpated. In total, the FWS (2001) identified 75 extant populations, many of which occur within
the Delaware River and Susquehanna River watersheds.

None of the available surveys or reports of the LGS site (described in the first paragraph of this
section; AEC 1973; Exelon 2010a, 2011a; NRC 1984; WHC 2006) identified the bog turtle as
occurring on the LGS site. However, no bog turtle habitat (Phase 1) surveys have been
completed in the action area. Small sections of the LGS site along the Schuylkill River contain
palustrine emergent and forested wetlands. Wetlands also occur along each of the
transmission line corridors. Thus, the species may occur within suitable wetland habitat in these
areas.

Indiana Bat (Myotis sodalis)

The FWS listed the Indiana bat as endangered wherever found in 1967 under the Endangered
Species Preservation Act of 1966, the predecessor regulation to the ESA (32 FR 4001). The
FWS has not designated critical habitat for the species in Pennsylvania (41 FR 41914). This
species is also listed as endangered by the PGC.

The Indiana bat is an insectivorous, migratory bat that occurs within the central portion of the
eastern United States and hibernates colonially in caves and mines. Menzel et al. (2005)
concluded that habitat use is highly correlated with insect abundance, which means that Indiana
bats often forage in riparian areas where insect densities are highest. Menzel et al. (2005) also
found that Indiana bats were more closely associated with linear landscape features (forest
corridors and roads) than open areas (agricultural land, grasslands, or meadows).

Reproductive females migrate and form maternity colonies in wooded riparian areas,
bottomlands, floodplains, wetlands, and upland areas. Males and nonreproductive females may
stay close to their hibernation site or migrate to summer habitat, but they do not roost in
colonies. Indiana bats create roosts in the exfoliating bark of large (often dead) trees. Both
males and females return to hibernation sites in late summer or early fall to mate and enter
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hibernation. Destruction and degradation of caves from mining, tourism, and physical barriers
(such as construction of doors or gates) threaten hibernation habitat (FWS 2007a). Loss and
degradation of forest habitat, which affects migration pathways, maternity roosts, and breeding
areas, also has contributed to the decline of the species (FWS 2007a).

The PGC (2010) reports that about 1,000 Indiana bats hibernate in 18 sites within

11 Pennsylvania counties. The PGC (2010) also has identified nine summer maternity sites in
seven counties. According to the draft Indiana bat draft recovery plan (FWS 2007a), no
hibernation or maternity sites occur in Montgomery, Chester, or Bucks Counties. The closest
hibernation site is north of the LGS site in Luzerne County, and the closest maternity colony to
the LGS site is in Berks County, which borders the northwest edges of Montgomery and
Chester Counties (FWS 2007a, PGC 2010).

None of the available surveys or reports of the LGS site (described in the first paragraph of this
section; AEC 1973; Exelon 2010a, 2011a; NRC 1984; WHC 2006) identified the Indiana bat as
occurring on the LGS site. No FWS-qualified Indiana bat surveyor has conducted formal
surveys on the site, and the NRC staff did not identify any other ecological studies that would
provide information on the Indiana bat in the action area. Based on the species’ historic
distribution (FWS 2007a) and the lack of records for the action area, the NRC staff cannot
preclude the potential presence of the Indiana bat in the action area. Therefore, the NRC staff
assumes that the species may occur in areas of suitable habitat within the action area.

Small-Whorled Pogonia (/sotria medeoloides)

The FWS listed the small-whorled pogonia as threatened wherever found in 1982
(47 FR 39827). The FWS has not designated critical habitat for this species (FWS 2012b). This
species is also listed as endangered by the PDCNR.

The small-whorled pogonia is a small, herbaceous, perennial orchid. Its primary range extends
through the Atlantic seaboard states, but it also occurs in adjacent states, including
Pennsylvania. The species generally grows in young and maturing stands of mixed-deciduous
or mixed-deciduous/coniferous forests that are in second- or third-growth stages of succession.
The species inhabits areas with sparse to moderate ground cover, a relatively open understory,
or areas in proximity to logging roads, streams, or other features that create long-persisting
breaks in the forest canopy. In the northern part of its range, it has been associated with the
following canopy species that are also prevalent in the action area: red maple (Acer rubrum),
northern red oak (Quercus rubra), and American beech (Fagus grandifolia) (see Section 2.2.7).
Throughout its range, the small-whorled pogonia is associated with understories containing red
maple and oak species (Quercus spp.) (FWS 1992). Habitat destruction, disease, and
predation by deer and rabbits threaten the species’ continued existence (FWS 1992, 2008).

None of the available surveys or reports of the LGS site (described in the first paragraph of this
section; AEC 1973; Exelon 2010a, 2011a; NRC 1984; WHC 2006) identified the small-whorled
pogonia as occurring on the LGS site. However, PECO conducted the last botanical surveys of
the site before construction of LGS, and the FES for operation of LGS (NRC 1984) indicates
that PECO did not complete any surveys along the transmission line corridors before its
construction. During its license renewal application review, the staff did not identify any
ecological surveys or studies of the transmission line corridors or the offsite facilities within the
action area since LGS began operating that might provide additional information about the
occurrence of the small-whorled pogonia within the action area.

As of 2007, FWS (2008) reported three extant populations in Pennsylvania and an additional six
populations that were historic, extirpated, or of unknown status. Historic population occurred in
both Montgomery and Berks Counties (FWS-PA 2012). Both the PNHP online species
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database (PNHP 2012a) and the FWS Pennsylvania Field Office Web site (FWS-PA 2012)
indicate that the species occurs in Chester County. The NRC did not identify any more specific
information on the location of the three extant populations; therefore, the NRC assumes that the
species has the potential to occur in the action area in areas of suitable habitat along or near
the transmission line corridor that runs through Chester County.

Species Protected under the Bald and Golden Eagle Protection Act

The Bald and Golden Eagle Protection Act of 1940, as amended, prohibits anyone from taking
bald eagles (Haliaeetus leucocephalus) or golden eagles (Aquila chrysaetos), including their
nests or eggs without an FWS-issued permit. The term “take” in the Act is defined as, among
other things, to pursue, shoot, shoot at, poison, wound, kill, capture, trap, collect, destroy,
molest, or disturb (50 CFR 22.3). “Disturb” means, among other things, to take action that

(1) causes injury to an eagle; (2) decreases its productivity or nest abandonment, by
substantially interfering with breeding, feeding, or sheltering behavior (50 CFR 22.3).

Pennsylvania maintains a Bald Eagle Management Plan (Gross and Brauning 2010), which lays
out management goals and objectives to increase the number of successful nesting pairs and to
delist the bald eagle from Pennsylvania-threatened to a secure, protected status. As of 2009,
the PGC identified 174 active nests that produced 244 young in 48 Pennsylvania counties. In
the same year, the PGC recorded three active nests in Bucks County, three in Chester County,
and one in Montgomery County. Data from the 2008 FWS midwinter bald eagle survey indicate
that the bald eagle is also present in Bucks and Chester Counties in the winter months (Gross
and Brauning 2010).

Species Protected under the Migratory Bird Treaty Act

The FWS administers the Migratory Bird Treaty Act of 1918, as amended (MBTA), which
prohibits anyone from taking native migratory birds or their eggs, feathers, or nests. The MBTA
definition of a “take” differs from that of the ESA. Under the MBTA, take means to pursue, hunt,
shoot, wound, Kill, trap, capture, or collect, or any attempt to carry out these activities

(50 CFR 10.12). Unlike a take under the ESA, a take under the MBTA does not include habitat
alteration or destruction. The MBTA protects a total of 1,007 migratory bird species

(75 FR 9282). Of these 1,007, the FWS allows for the legal hunting of 58 species as game
birds (FWS undated). Within Pennsylvania, the PGC manages migratory bird hunting seasons
and associated licenses for woodcock, pheasant, ruffed grouse, and a number of waterfowl
species. All Federally and Pennsylvania-listed bird species that appear in Tables 2—4 and 2-5
are protected under the MBTA. Additionally, the MBTA protects all U.S.-native bird species that
belong to the families, groups, or species listed at 50 CFR 10.13.

Species Protected by the Commonwealth of Pennsylvania

This section only discusses those Pennsylvania-listed species from Table 2—4 for which the
NRC has specific occurrence information within the action area. The remaining species in the
table have the potential to occur in the action area, but were not identified during early surveys
of the site (AEC 1973, NRC 1984), or in subsequent reports (Exelon 2010a, 2011a), or were not
identified as species of specific concern in correspondence with the PDCNR (2011),

PGC (2011), or PFBC (2011b) regarding the proposed LGS license renewal.

Birds

Normandeau conducted bird surveys on the LGS site from 1972 to 1985. Since 1985,
Normandeau has maintained a running checklist of bird species on the site (Exelon 2010a).
Normandeau has identified 10 state-listed bird species. These species and their habitat
requirements appear in Table 2-5. Because more recent occurrence information is based on
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Normandeau’s running checklist, the year in which each bird species was last observed is not
available (Exelon 2010a).

Table 2-5. Pennsylvania-listed Bird Species in the Action Area

Species Habitat

American bittern

. dense freshwater marshes; wet meadows
(Botaurus lentiginosus)

bald eagle L . .
) riparian areas near rivers or open water bodies
(Haliaeetus leucocephalus)
black-crowned night heron coastlines; swamps; river and stream riparian areas; canals; wet
(Nycticorax nycticorax) agricultural fields

blackpoll warbler

. ; second-growth scrub; woodlands; dense conifer forests
(Dendroica striata)

great egret
(Ardea alba)

least bittern
(Ixobrychus exilis)

marshes; river margins; lakeshores; coastal swamps; lagoons

dense marshland containing cattails and reeds

osprey

(Pandion haliaetus) lakes, ponds, rivers, and other open water bordered by trees

peregrine falcon

) cliffs, buildings, and other high structures overlooking rivers
(Falco peregrines)

yellow-bellied flycatcher shady coniferous forests and forested wetlands at higher
(Empidonax flaviventris) elevations; mossy, poorly drained swamps and bogs

yellow-crowned night heron

) small, shallow streams often associated with sycamores
(Nyctanassa violacea)

Plants

The PDCNR (2011) identified eight Pennsylvania-listed plants that occur along or near the
transmission line corridors. None of the available surveys or reports (AEC 1973; Exelon 2010a,
2011a; NRC 1984; WHC 2006) indicate that these species occur on the LGS site; however, two
additional Pennsylvania-listed plants occur on the LGS site. Exelon’s Wildlife Management Plan
(Exelon 2010a) identifies American holly (/lex opaca) and wild raisin (Viburnum nudum var.
cassinoides), which are Pennsylvania-listed as threatened and endangered, respectively, as
having been identified on the site in 1978 during surveys associated with the construction of
LGS. The continued occurrence of these species on the site today cannot be confirmed
because no vegetation surveys have been completed on the site since the 1970s.

American Holly (/lex opaca). American holly is an evergreen shrub or small tree that grows to
15 m (50 ft) in height. The species grows on wooded slopes and streambanks from coastal
New England south and west into Florida and Texas (PNHP 2007a). Exelon’s ER

(Exelon 2011b) and the LGS Wildlife Management Plan (Exelon 2010a) identify American holly
as having occurred on the LGS site in 1978 during surveys associated with the construction of
the LGS. The continued occurrence of this species on the site today cannot be confirmed
because no vegetation surveys have been completed on the site since the 1970s. A 2007
PNHP Pennsylvania distribution map does not indicate that the species occurs within
Montgomery, Chester, or Bucks Counties (PNHP 2007a).
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Dodder (Cuscuta campestris). Dodder is an annual stem parasitic plant that lacks normal roots
and leaves, but bears flowers and fruits that inhabit thickets and waste ground. In its
correspondence with Exelon, the PDCNR (2011) indicated that this species occurs in an old
impounding basin near the Schuylkill River along the 220-63 and 220-64 transmission line
corridors.

Elliott’s Beardgrass (Andropogon gyrans). Elliott’'s beardgrass is an erect, bunched, perennial
grass that may grow to 3 ft (1 m) in height. It grows in dry to damp grasslands, clearings, open
slopes, and successional old fields from New Jersey to lllinois and south into Florida and Texas
(PNHP 2011a). Though it has not been identified on the LGS site, a 2011 PNHP Pennsylvania
distribution map indicates that the species occurs in southwestern Montgomery County and
throughout Chester County (PNHP 2011a). Additionally, in its correspondence with Exelon, the
PDCNR (2011) indicated that the species occurs in an old field near the 220-63 and 220-64
transmission line corridor.

Missouri Rock-Cress (Arabis missouriensis). Missouri rock-cress is an herbaceous biennial
from a taproot, with stems 2 to 5 cm (0.8 to 2 in.) high. The species occurs on dry slopes
across the central and eastern United States (NatureServe 2010a, PDCNR 2011). In its
correspondence with Exelon, the PDCNR (2011) indicated that Missouri rock-cress occurs on a
dry forested slope with scattered outcrops of Brunswick red shale located just east of the 220-60
and 220-61 transmission line corridors.

Schweinitz’s Flatsedge (Cyperus schweinitzii). Schweinitz’s flatsedge is a grass-like perennial
with stems 10- to 40-cm (4- to 16-in.) high. The species occurs on dry or moist sand flats and
dunes across much of the continental United States (NatureServe 2010b, PDCNR 2011). Inits
correspondence with Exelon, the PDCNR (2011) indicated that Schweinitz’s flatsedge occurs in
association with tooth-cup (described below) in a wet wooded area along the west side of the
Schuylkill River near the 220-60 and 220-61 transmission line corridors.

Slender Blue lIris (Iris prismatica). Slender blue iris is a tall perennial forb with grass-like leaves
and dark purple flowers. The species occurs in moist meadows and sandy or gravelly shores
throughout the eastern seaboard of the United States from Maine to Georgia

(NatureServe 2010c, PDCNR 2011). In its correspondence with Exelon, the PDCNR (2011)
indicated that the species occurs on gently sloping land, open with scattered red maples in a
mossy floodplain of Perkiomen Creek near the 220-62 and 5031 transmission line corridors.

Spreading Rock-Cress (Arabis patens). Spreading rock-cress is a slender, perennial herb. It
occurs in moist, rocky woods over much of the central and southeastern portions of the eastern
United States (NatureServe 2010d, PDCNR 2011). In its correspondence with Exelon, the
PDCNR (2011) indicated that spreading rock-cress occurs in moist, shaded northwest-facing
rock faces near the 220-60, 220-61, 220-62, 220-63, and 220-64 transmission line corridors.

Tooth-Cup (Rotala ramosior). Tooth-cup is a small annual herb that has smooth stems that may
grow up to 12 in. (30 cm) in height. It grows on exposed shorelines, stream margins, streambed
outcrops, and other damp, open places across much of the continental United States

(PNHP 2011b). A 2011 PNHP Pennsylvania distribution map indicates that the species occurs
in the Schuylkill River watershed between Montgomery and Chester Counties (PNHP 2011b).

In its correspondence with Exelon, the PDCNR (2011) indicated that the species occurs in a wet
wooded stretch along the west side of the Schuylkill River near the 220-60 and 220-61
transmission line corridors and on an exposed mud flat and sandy-cobbly shores of seasonally
flooded shallow basins near the 220-63 and 220-64 transmission line corridors.

Tufted Buttercup (Ranunculus fascicularis). Tufted buttercup is a small perennial forb with
five-petal yellow flowers. It inhabits dry, thick woods and exposed calcareous slopes and edges
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across the central and eastern United States (NatureServe 2010e). In its correspondence with
Exelon, the PDCNR (2011) indicated that the species occurs in a ridgetop glade in a state park
near the 220-62 and 5031 transmission line corridors.

Wild Raisin (Viburnum nudum var. cassinoides). Wild raisin (also called possum-haw) is a
deciduous shrub or small tree that grows up to about 12 ft (4 m) in height. The species inhabits
swamps, wet thickets, and pond margins from New York west and south into Texas and Florida
(PNHP 2007b). The LGS Wildlife Management Plan (Exelon 2010a) identifies wild raisin as
having occurred on the LGS site in 1978 during surveys associated with construction of LGS.
The continued occurrence of this species on the site today cannot be confirmed because no
vegetation surveys have been completed on the site since the 1970s. A 2007 PNHP
Pennsylvania distribution map indicates that the species occurs in southwestern Montgomery
County, northern Chester County, and central Bucks County (PHNP 2007b).

Reptiles

Eastern Redbelly Turtle (Pseudemys rubriventris). The eastern redbelly turtle is one of
Pennsylvania’s largest turtles. It occurs in large water bodies including lakes, ponds, marshes,
slow-moving rivers, and creeks from New York to North Carolina (PNHP 2007c). Redbelly
turtles prefer areas with deeper water with sandy or muddy substrate and aquatic vegetation in
proximity to basking sites. Females nest in upland habitat within 100 m (330 ft) of water. A
2007 PNHP Pennsylvania distribution map indicates that the species occurs throughout
Montgomery, Bucks, and Chester Counties. In its correspondence with the NRC, the PFBC
(2011b) noted that the eastern redbelly turtle occurs in the vicinity of the LGS site.

2.2.9. Socioeconomics

This section describes current socioeconomic factors that have the potential to be directly or
indirectly affected by changes in operations at LGS. LGS and the communities that support it
can be described as a dynamic socioeconomic system. The communities provide the people,
goods, and services required to operate the nuclear power plant. Power plant operations, in
turn, provide wages and benefits for people and dollar expenditures for goods and services.
The measure of a communities’ ability to support LGS operations depends on the ability of the
community to respond to changing environmental, social, economic, and demographic
conditions.

The socioeconomic region of influence (ROI) is defined by the area where LGS employees and
their families reside, spend their income, and use their benefits, thereby affecting the economic
conditions of the region. The ROI consists of a three-county area (Montgomery, Chester, and
Berks Counties), where approximately 84 percent of LGS employees reside.

Exelon employs a permanent workforce of 821 full time workers at LGS (Exelon 2011b). As
previously discussed, approximately 84 percent live in Montgomery, Berks, and Chester
Counties (see Table 2-6). Most of the remaining 16 percent of the workforce are divided
among 12 counties across Pennsylvania and other states, with numbers ranging from 1 to
35 employees per county. Given the residential locations of LGS employees, the most
significant impacts of plant operations are likely to occur in Montgomery, Berks, and Chester
Counties. The focus of the socioeconomic impact analysis in this SEIS is therefore on the
impacts of continued LGS operations on these three counties.
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Table 2—6. Limerick Generating Station, Employee Residence by County

County Number of Employees Percentage of Total

Pennsylvania

Montgomery 339 41
Berks 249 30
Chester 105 13
Delaware 35 4
Bucks 18 2
Lancaster 18 2
Lehigh 13 2
Other 31 4
Other States 13 2
Total 821 100

Source: Exelon 2011a

Refueling outages at LGS normally occur at 24-month intervals. During refueling outages, site
employment increases by as many as 1,400 temporary workers for approximately 20 to 30 days
(Exelon 2011b). Most of these workers are assumed to be located in the same geographic
areas as LGS employees. The following sections describe the housing, public services, offsite
land use, visual aesthetics and noise, population demography, and the economy in the
socioeconomic ROI surrounding LGS.

2.2.9.1. Housing

Table 27 lists the total number of occupied and vacant housing units, vacancy rates, and
median value in the two-county ROI. According to American Community Survey estimates,
there were approximately 683,000 housing units in the socioeconomic region, of which
approximately 648,000 were occupied. The median value of owner-occupied housing units in
the socioeconomic region was: Berks County, $175,700; Chester County, $350,500; and
Montgomery County, $295,300. All three counties had a homeowner vacancy rate of less than
2 percent (USCB 2011).

Table 2-7. Housing in Berks, Chester, and Montgomery Counties in 2010

Berks Chester Montgomery ROI
Total 164,861 192,614 325,733 683,208
Occupied housing units 155,329 184,160 308,233 647,722
Vacant units 9,532 8,454 17,540 35,526
Vacancy rate (percent) 1.2 1.2 1.6 1.3
Median value (dollars) * 175,700 350,500 295,300 273,833

Key: *estimated.

Source: USCB, 2011; 2010 American Community Survey 1-Year Estimates
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2.2.9.2. Public Services

This section presents information regarding public services including water supply, education,
and transportation.

Water Supply

The discussion of public water supply systems is limited to major municipal water systems in
Berks, Chester, and Montgomery Counties. Information about municipal water suppliers in
these counties, their average daily production, system capacity, and population served are
presented in Table 2-8.

Berks County is served by 75 water systems, with the Reading Area Water Authority serving the
largest population at 87,000 (EPA 2012a). Water for this surface water system is primarily
drawn from Lake Ontelaunee, a reservoir built and owned by the city of Reading. The system
storage capacity is approximately 76 million gallons (Exelon 2011b).

Chester County is served by 83 water systems, with the Pennsylvania American Water
Company serving the largest population at 44,000 (EPA 2012a). Montgomery County is served
by 39 water systems, with Aqua Pennsylvania, Inc., serving the largest population at 785,000
(EPA 2011).

LGS withdraws water primarily from the Schuylkill River; however, the specific water source(s)
from which LGS makeup water may be withdrawn at any particular time is subject to conditions
and limitations established by the DRBC. The DRBC has jurisdiction over withdrawals and uses
of water in the Delaware River Basin, which includes the Schuylkill Valley Subbasin where LGS
is located (Exelon 2011b).
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Table 2-8. Public Water Supply Systems in Berks, Chester, and Montgomery Counties
(in million gallons per day [mgd])

Primary Average Daily System

Water Production Capacity Population
Water Supplier Source (mgd) (mgd) Served
Berks County
Reading Area Water Authority SW 14.0 40.0 87,000
Paw Penn District GwW 2.5 3.7 29,552
Western Berks Water Authority SW 3.5 8.0 25,000
Paw Glen Alsace Division SW 1.4 28.1 23,251
Muhlenberg Township Municipal Authority GwW 4.1 8.5 21,000
Chester County
PA American Water Company Main System SW 2.5 5.8 44,000
PA American Coatesville SW 3.8 8.0 35,600
Aqua PA West Chester SW 5.0 8.0 35,000
Aqua PA Uwchlan SW 2.0 3.2 22,000
Phoenixville Water Department SW 2.5 10.3 16,438
Montgomery County
Aqua Pennsylvania Main System SW 87.6 125.0 784,939
North Penn Water Authority SW 10.0 24.0 82,822
Pennsylvania American Water-Norristown SW 9.6 16.9 91,000
North Wales Water Authority SW 7.4 13.3 68,656
Pottstown Borough water Department SW 6.0 12.0 36,000

Key: Surface Water = SW, Groundwater = GW

Sources: EPA 2012; Exelon 2011a

Montgomery County has 22 school districts with 155 schools. LGS is located in the Spring-Ford
Area School District in Montgomery County, Pennsylvania. The Spring-Ford Area School
District has 12 public schools and had a total enroliment of approximately 7,700 students in
2010-2011 (PDE 2011). Berks County has 18 school districts with 108 schools, and Chester
County has 12 school districts with 92 schools (NCES 2011). During the 2010-2011 school
year, public school enroliment in Montgomery County was 108,768 students, with 70,517 and
83,589 students in Berks and Chester Counties, respectively (PDE 2011).

Transportation

There is a high concentration of Interstates and major roadways in the vicinity of LGS.
Highways and other major roadways within a 50-mile (80-km) radius of LGS include

U.S. Interstates I-78, 1-176, 1-178, 1-276, and |-476, as well as US-30, US-1, and US-422 (known
as “the Pottstown Expressway”). US-422 provides a direct link to Philadelphia, to the east. To
the west, US-422 connects Reading to Lebanon, Harrisburg, and the Capitol region.

Montgomery County is traversed by Interstate Highways I-76 (known as the “Schuylkill
Expressway”), I-276 (the East-West Pennsylvania Turnpike), and 1-476 (known as the
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“Northeast Extension of the Pennsylvania Turnpike” north of I-276 and as the “Blue Route” or
“Mid-County Expressway” south of I-276). The Northeast Extension can be accessed
approximately 15 miles (24.1 km) east of the LGS plant site. |-76, I-276, and 1-476 are about
15 miles (24.1 km) south of LGS and can be accessed by US-422.

The LGS plant site can only be accessed by Evergreen Road, either directly from the Sanatoga
exit of US-422 or indirectly from the Limerick Linfield exit of US-422 by several local roads.
US-422 runs northwest from the Sanatoga exit through Pottstown Borough and the City of
Reading, and then continues west through Berks County.

Table 2-9 lists common commuting routes to LGS and average annual daily traffic (AADT)
volume values. The AADT values represent traffic volumes for a 24-hour period factored by
both day of week and month of year.

Table 2-9. Major Commuting Routes in the Vicinity of LGS, 2010 Average Annual Daily
Traffic Count

Roadway and Location CONIE] (TS (DR

Traffic (AADT)
Montgomery County
US-422 east of Sanatoga Interchange 49,000
South Pleasantview/Linfield Road, between Evergreen Road and Ridge Pike 1,300-2,500
Linfield Road between Linfield and US-422 6,600

SanatogalLimerick Center Road between Evergreen Road and Limerick Road  1,600-1,900
North and South Lewis Road and Main Street from Royersford to US-422

Limerick-Linfield Interchange 14,000

Main Street Royersford from Linfield Road (bridge) 7,000
Evergreen Road 3,000

Berks County

PA-82/PA-345 from PA-724 Birdsboro to US-422 8,400

PA 662 North of US-422 from Douglassville 8,900
PA-724 from Birdsboro 5,800-7,000
US-422 East of Douglassville/US-422 West of Douglassville 28,000-36,000
Chester County

US-422 West of Armand Hammer Interchange 53,000

PA-100 from PA-23 North to PA-724 17,000-20,000
PA-724 West of PA-100 5,800-7,000
PA-724 East of PA-100 8,900-14,000
Linfield Road (bridge) to Main Street Royersford 5,700
PA-100 South of US-422 25,000

@ All AADTs represent traffic volume during the average 24-hour day during 2009.

Source: PennDOT 2012

2.2.9.3. Offsite Land Use

Offsite land use conditions in Berks, Chester, and Montgomery Counties are described in this
section. More than 84 percent of the LGS permanent workforce lives in these three counties.
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Within the region of the LGS, approximately 44 percent of the land is developed urban or rural
land, 32 percent agricultural land, 23 percent woodlands, and 1 percent fresh water bodies
(Exelon 2011Db).

Montgomery County occupies approximately 483 square miles (1,251 square km) (USCB 2011).
Agricultural land is used principally as cropland (68.2 percent) and pasture (20.0 percent). Crop
sales (mostly nursery and floriculture products) comprise 63 percent of the total market value of
products sold in the county while livestock products (mostly milk, hogs, and cattle) comprise the
remaining 37 percent. The number of farms in Montgomery County decreased just over

1 percent from 2002 to 2007. Farmland acreage in the county decreased over 13 percent
during the same period, and the average size of a farm decreased 12 percent to 58 ac (23 ha)
(USDA 20009).

Chester County occupies approximately 751 square miles (1,945 square km) (USCB 2011).
Agricultural land is used principally as cropland (70.2 percent) and pasture (18.6 percent). Crop
sales (mostly nursery, greenhouse, floriculture, and sod) comprise 73 percent of the market
value of agricultural products sold from the county while livestock sales (mostly milk and poultry
products) comprise the remaining 27 percent. The number of farms in Chester County
decreased from 2002 to 2007 by 9.6 percent. In the same period, the number of farmland acres
decreased by less than 1 percent, however, the average size of farms increased by over

9 percent to 96 ac (39 ha) (NASS 2009).

Berks County occupies approximately 857 square miles (2,220 square km) (USCB 2011).
Agricultural land is used principally as cropland (76.9 percent) and pasture (10.7 percent).
Livestock sales (mostly milk and poultry products) comprise 55 percent of the market value of
agricultural products sold from the county while crop sales (mostly nursery, greenhouse,
floriculture, and sod) comprise the remaining 45 percent. The number of farms in Berks County
increased from 2002 to 2007 by 10.2 percent. The number of farmland acres increased nearly
3 percent, however, the average size of farms decreased by over 6 percent to 112 ac (45 ha)
(NASS 2009).

Even though population growth is projected to continue, there is ample urban and rural land to
accommodate the anticipated growth over the next 20 years. Agriculture will continue to be the
major land use outside urban areas.

2.2.9.4. Visual Aesthetics and Noise

LGS is situated in gently rolling countryside, traversed by numerous valleys containing small
creeks or streams that empty into the Schuylkill River. LGS is surrounded by urbanized areas,
the Borough of Pottstown being the closest at 1.7 miles. Predominate features of the site
include the reactor enclosures, turbine enclosures, two cooling towers (154.2 m high), electrical
substations, independent spent fuel storage installation, Schuylkill River Pumphouse, cooling
tower blowdown discharge line and associated structures, spray pond (17.2 ac), administrative
buildings, and miscellaneous supporting buildings (Exelon 2011b).

Noise from nuclear plant operations can be detected off site. Sources of noise at LGS include
the turbines and large pump motors. Given the industrial nature of the station, noise emissions
from the station are generally nothing more than an intermittent minor nuisance. However,
noise levels may sometimes exceed the 55 dBA level that EPA uses as a threshold level to
protect against excess noise during outdoor activities (EPA 1974). However, according to EPA
this threshold does “not constitute a standard, specification, or regulation,” but was intended to
provide a basis for State and local governments establishing noise standards (EPA 1974).
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2.2.9.5. Demography

According to the 2010 Census, an estimated 1,365,850 people live within 32.2 km (20 miles) of
the LGS plant site, producing a population density of 420 persons per square km

(1,087 persons per square mile) (Exelon 2011b). This translates to a Category 4, “least sparse”
population density using the GEIS measure of sparseness (greater than or equal to 120 persons
per square mile within 20 miles). Approximately 8,311,616 people live within 80.4 km (50 miles)
of LGS, which equates to a population density of 409 persons per square km (1,058 persons
per square mile) (Exelon 2011b). As the ROI has a population greater than or equal to

190 persons per square mile within 80.4 km (50 miles), this translates to a Category 4 (greater
than or equal to 190 persons per square mile within 50 miles). Therefore, LGS is classified as
being located in a high population area based on the GEIS sparseness and proximity matrix.

Table 2—10 shows population projections and growth rates from 1970 to 2050 in Berks, Chester,
and Montgomery Counties in Pennsylvania. All counties experienced an increased growth rate
during the 2000 to 2010 time period. Montgomery County showed the smallest population
increase between 2000 and 2010 (6.6 percent). All three county populations are expected to
continue to increase at lower rates in the next decades through 2050.

Table 2-10. Population and Percent Growth in Berks, Chester, and Montgomery Counties
from 1970 to 2000 and Projected for 2010-2050

Berks Chester Montgomery
Percent Percent Percent

Year Population  Change® Population Change® Population ~ Change®®
1970 296,382 - 278,311 - 623,799 -
1980 312,497 54 316,660 13.8 643,621 3.2
1990 336,523 7.7 376,396 18.9 678,111 54
2000 373,638 11.0 433,501 15.2 750,097 10.6
2010 411,442 101 498,886 15.1 799,874 6.6
2020 450,718 9.5 604,385 211 854,994 6.9
2030 491,914 9.1 692,054 14.5 888,265 3.9
2040 531,830 8.1 791,610 14.4 936,102 54
2050 572,066 7.6 888,194 12.2 980