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Abstract 

This environmental impact statement (EIS) has been prepared in response to an application 1 
submitted to the U.S. Nuclear Regulatory Commission (NRC) by PPL Bell Bend, LLC (PPL) for 2 
a combined construction permit and operating license (combined license or COL).  The 3 
proposed actions related to the PPL application are (1) NRC issuance of a COL for a new power 4 
reactor unit at the Bell Bend Nuclear Power Plant (BBNPP) site in Luzerne County, 5 
Pennsylvania, and (2) U.S. Army Corps of Engineers (USACE) decision to issue, deny, or issue 6 
with modifications a Department of the Army (DA) permit to perform certain dredge and fill 7 
activities in waters of the United States and to construct structures in navigable waters of the 8 
United States related to the project.  The NRC, contractors, and USACE make up the review 9 
team.  This EIS documents the review team’s analysis, which considers and weighs the 10 
environmental impacts of constructing and operating one new nuclear unit at the BBNPP site 11 
and at alternative sites, including measures potentially available for reducing or avoiding 12 
adverse impacts. 13 

The EIS includes the evaluation of the impacts of construction and operation of BBNPP on 14 
waters of the United States pursuant to Section 404 of the Clean Water Act and on navigable 15 
waters of the United States pursuant to Section 10 of the Rivers and Harbors Appropriations Act 16 
of 1899.  The USACE will base its evaluation of PPL’s permit application, on the requirements of 17 
USACE regulations, the Clean Water Act Section 404(b)(1) Guidelines, and the USACE public 18 
interest review process. 19 

After considering the environmental aspects of the proposed action before the NRC, the NRC 20 
staff’s preliminary recommendation to the Commission is that the COL be issued as proposed.  21 
This recommendation is based on (1) the application, including the environmental report (ER), 22 
submitted by PPL; (2) consultation with Federal, State, Tribal, and local agencies; (3) the review 23 
team’s independent review; (4) the consideration of public scoping comments; and (5) the 24 
assessments summarized in this EIS, including the potential mitigation measures identified in 25 
the ER and this EIS. 26 

PAPERWORK REDUCTION ACT STATEMENT                                                                         27 
This NUREG contains and references information collection requirements that are subject to the 28 
Paperwork Reduction Act of 1995 (44 U.S.C. 3501 et seq.).   These information collections were 29 
approved by the Office of Management and Budget, approval numbers 3150-0014, 3150-0011, 30 
3150-0021, 3150-0151, 3150-0008, 3150-0002, and 3150-0093. 31 

PUBLIC PROTECTION NOTIFICATION                                                                                    32 
The NRC may not conduct or sponsor, and a person is not required to respond to, a request for 33 
information or an information collection requirement unless the requesting document displays a 34 
currently valid OMB control number. 35 

36 
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Executive Summary 

This environmental impact statement (EIS) presents the results of a U.S. Nuclear Regulatory 1 
Commission (NRC) environmental review of an application for a combined construction permit 2 
and operating license (combined license or COL) for a new nuclear reactor unit at a proposed 3 
Bell Bend Nuclear Power Plant (BBNPP) site in Luzerne County, Pennsylvania.  The U.S. Army 4 
Corps of Engineers (USACE) participated in the preparation of the EIS as a cooperating agency 5 
and as a member of the review team, which consisted of the NRC staff, its contractor staff, and 6 
the USACE staff.   7 

Background 8 

On October 10, 2008, PPL Bell Bend, LLC (PPL) submitted an application to the NRC for a 9 
combined license or COL for the BBNPP.   10 

Upon acceptance of PPL’s application, the NRC review team began the environmental review 11 
process by publishing a Notice of Intent to prepare an EIS and conduct scoping in the Federal 12 
Register, on January 6, 2009.  On March 30, 2012, PPL submitted a revised environmental 13 
report (ER) to provide detailed information regarding the revised site layout developed to avoid 14 
wetland impacts by relocating the power-block footprint.  On June 15, 2012, following PPL’s 15 
March 2012 submittal, the NRC published a second Notice of Intent in the Federal Register to 16 
conduct a supplemental scoping process.  As part of the environmental review, the review team 17 
did the following: 18 

 conducted public scoping meetings on January 29, 2009 in Berwick, Pennsylvania   19 

 considered comments received during a 30-day supplemental scoping period beginning 20 
June 15, 2012 regarding the revised site layout that included a relocated power-block 21 
footprint developed to avoid wetland impacts 22 

 conducted site visits to the BBNPP site in April and May 2009, May 2012, and March 2014  23 

 conducted visits to alternative sites in March, April, and May 2009, and June 2010  24 

 reviewed PPL’s ER  25 

 consulted with Tribal Nations and other agencies such as the U.S. Fish and Wildlife Service, 26 
Advisory Council on Historic Preservation, National Marine Fisheries Service, Pennsylvania 27 
Game Commission, Pennsylvania Historical & Museum Commission, Pennsylvania 28 
Department of Conservation and Natural Resources, Pennsylvania Fish and Boat 29 
Commission, and Pennsylvania Department of Environmental Protection 30 

 conducted the review following guidance set forth in NUREG-1555: 31 

– “Standard Review Plans for Environmental Reviews for Nuclear Power Plants” 32 

– “Supplement 1:  Operating License Renewal” 33 

 considered public comments received during the 60-day scoping process beginning  34 
January 6, 2009 35 
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 considered public comments received during the 30-day supplemental scoping period 1 
beginning June 15, 2012 regarding the revised site layout that included a relocated power-2 
block footprint developed to avoid wetland impacts. 3 

Proposed Action 4 

PPL initiated the proposed Federal action by submitting an application for BBNPP to the NRC.  5 
The NRC’s Federal action is issuance of COL for the AVERA U.S. EPR reactor at the BBNPP 6 
site near Berwick, Pennsylvania. 7 

The USACE is a cooperating agency in preparation of this EIS.  The USACE’s Federal action is 8 
its decision of whether to issue, deny, or issue with modifications a Department of Army (DA) 9 
permit pursuant to Section 404 of the Clean Water Act and Section 10 of the Rivers and 10 
Harbors Act of 1899 to authorize certain construction activities potentially affecting waters of the 11 
United States.(1) 12 

Purpose and Need for Action 13 

The purpose of the proposed NRC action, issuance of the COL, is to generate 1,600 MW(e) of 14 
electricity (baseload power) for sale with commercial operation starting June 2025. 15 

The USACE determines both a basic and overall project purpose.  The basic project purpose for 16 
the project is to generate electricity for additional baseload capacity.  The overall purpose of the 17 
project is to provide 1,600 MW(e) of additional nuclear baseload electrical power to the 18 
northeast portion of the Pennsylvania, New Jersey, and Maryland Regional Transmission 19 
Organization grid.   20 

Affected Environment 21 

The BBNPP site is located near Berwick, Pennsylvania adjacent to the existing Susquehanna 22 
Steam Electric Station Units 1 and 2 (Figure ES-1).  The site is approximately 115 mi northwest 23 
of Philadelphia, Pennsylvania.  Cooling water for the plant would be obtained from the 24 
Susquehanna River.  The BBNPP would use two natural draft cooling towers to transfer waste 25 
heat to the atmosphere.  A portion of the water obtained from the Susquehanna River would be 26 
returned to the environment via a discharge structure located in the Susquehanna River 27 
downstream of the existing Susquehanna Steam Electric Station discharge structure.  The 28 
remaining portion of the water would be released to the atmosphere via evaporative cooling. 29 

                                                 
(1) Waters of the United States” is used to include both “waters of the United States” as defined by Title 

33 of the Code of Federal Regulations (CFR) Part 328 defining the extent of USACE geographic 
jurisdiction pursuant to Section 404 of the Clean Water Act and “navigable waters of the United 
States” as defined by 33 CFR Part 329 defining the extent of USACE geographic jurisdiction pursuant 
to Section 10 of the Rivers and Harbors Act of 1899. 
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During periods of low flow, PPL would rely on water released from Cowanesque Lake, located 1 
upstream from the BBNPP site near Tioga, Pennsylvania, to compensate for consumptive-water 2 
use.  Releases from Cowanesque Lake during these periods would flow from the Cowanesque 3 
River into the Tioga River, and then into the Chemung River, which discharges to the North 4 
Branch of the Susquehanna River just south of the New York-Pennsylvania border. 5 

Evaluation of Environmental Impacts  6 

This EIS evaluates the potential environmental impacts of the construction and operation of a 7 
new nuclear plant related to the following resource areas:  8 

 land use 9 
 air quality 10 
 aquatic ecology 11 
 terrestrial ecology 12 
 surface and groundwater 13 
 waste (radiological and nonradiological) 14 
 human health (radiological and nonradiological) 15 
 socioeconomics 16 
 environmental justice 17 
 cultural resources 18 
 fuel cycle, decommissioning, and transportation. 19 

The impacts are designated as SMALL, MODERATE, or 20 
LARGE.  The incremental impacts related to the construction 21 
and operations activities requiring NRC authorization are 22 
described and characterized, as are the cumulative impacts 23 
resulting from the proposed action when the effects are added 24 
to, or interact with, other past, present, and reasonably 25 
foreseeable future effects on the same resources.  Table ES-1 26 
summarizes construction and operation impacts.  Table ES-2 27 
summarizes the review team’s assessment of cumulative 28 
impacts.  The review team’s detailed analysis which supports 29 
the impact assessment of the proposed new units can be found 30 
in Chapters 4, 5, and 7, respectively.  31 

Table ES-1.  Environmental Impact Levels of the Proposed BBNPP Unit 1 32 

Resource Category 
Preconstruction and 

Construction Operation 
Land Use SMALL SMALL 
Water-Related   

Water Use – Surface Water  SMALL SMALL 
Water Use – Groundwater Use SMALL SMALL 
Water Quality – Surface Water SMALL SMALL 
Water Quality – Groundwater SMALL SMALL 

SMALL:  Environmental 
effects are not detectable or 
are so minor that they will 
neither destabilize nor 
noticeably alter any important 
attribute of the resource. 
 
MODERATE:  Environmental 
effects are sufficient to alter 
noticeably, but not to 
destabilize, important attributes 
of the resource. 
 
LARGE:  Environmental 
effects are clearly noticeable 
and are sufficient to destabilize 
important attributes of the 
resource. 
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Table ES-1.  (contd) 1 

Resource Category 
Preconstruction and 

Construction Operation 
Ecology   

Terrestrial Ecosystems  MODERATE (NRC-
authorized construction 

impact level is small) 

SMALL 

Aquatic Ecosystems SMALL SMALL 
Socioeconomic   

Physical Impacts SMALL SMALL 
Demography SMALL SMALL 
Economic Impacts on the Community SMALL to MODERATE  

(beneficial) 
SMALL to MODERATE 

(beneficial) 
Infrastructure and Community Services SMALL to MODERATE SMALL 

Environmental Justice(a) NONE NONE 
Historic and Cultural Resources SMALL SMALL 
Air Quality SMALL SMALL 
Nonradiological Health SMALL SMALL 
Nonradiological Waste SMALL SMALL 
Radiological Health SMALL SMALL 
Postulated Accidents n/a SMALL 
Fuel Cycle, Transportation, and 
Decommissioning 

n/a SMALL 

(a) A determination of “NONE” for Environmental Justice analyses does not mean there are no adverse impacts to 
minority or low-income populations from the proposed project.  Instead, an indication of “NONE” means that 
while there are adverse impacts, those impacts do not affect minority or low-income populations in any 
disproportionate manner, relative to the general population. 

Table ES-2. Cumulative Impacts on Environmental Resources, Including the Impacts of 2 
the Proposed BBNPP 3 

Resource Area Cumulative Impact Level 
Land Use SMALL 
Water-Related  
 Water Use – Surface Water MODERATE 
 Water Use – Groundwater SMALL 
 Water Quality – Surface Water  MODERATE 
 Water Quality – Groundwater SMALL 
Ecology  
 Terrestrial Ecosystems  MODERATE 
 Aquatic Ecosystems MODERATE to LARGE 
Socioeconomic  

Physical impacts SMALL to MODERATE 
Demography SMALL 
Economic impacts on the community SMALL to MODERATE (beneficial) 
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Table ES-2.  (contd) 1 

Resource Area Cumulative Impact Level 
Infrastructure and community services  SMALL to MODERATE 
Environmental Justice(a) NONE 

Historic and Cultural Resources SMALL 
Air Quality SMALL to MODERATE 
Nonradiological Health SMALL 
Radiological Health SMALL 
Nonradiological Waste SMALL 
Postulated Accidents SMALL 
Fuel Cycle, Transportation, and Decommissioning SMALL 
(a) Refers to disproportionately high and adverse environmental or health impacts to any identified minority or low-

income populations in the region.  

Alternatives 2 

The review team considered the environmental impacts associated with alternatives to issuing a 3 
COL for a nuclear unit proposed for the BBNPP site.  These alternatives included a no-action 4 
alternative (i.e., not issuing the COL) and alternative energy sources, siting locations, and 5 
system designs.  6 

The no-action alternative would result in the COL not being granted or the USACE not issuing 7 
its permit.  Upon such a denial, construction and operation of a new unit at the BBNPP site 8 
would not occur and the predicted environmental impacts would not take place.  If no other 9 
facility would be built or strategy implemented to take its place, the benefits of the additional 10 
electrical capacity and electricity generation to be provided would also not occur and the need 11 
for baseload power would not be met. 12 

Based on the NRC staff’s review of energy alternatives, the NRC staff concluded that, from an 13 
environmental perspective, none of the viable alternatives is clearly environmentally preferable 14 
to building a new baseload nuclear power generation plant at the BBNPP site.  The NRC staff 15 
eliminated several energy sources (e.g., wind, solar, geothermal, and biomass) from full 16 
consideration because they are not currently capable of meeting the need of this project.  None 17 
of the viable baseload alternatives (natural gas, coal, or a combination of alternatives) was 18 
environmentally preferable to the proposed BBNPP unit. 19 

After comparing the cumulative effects of a new nuclear power plant at the proposed site 20 
against those at the alternative sites, the NRC staff concluded that none of the alternative sites 21 
would be environmentally preferable to the proposed site for building and operating a new 22 
nuclear power plant (Table ES-3).  The three alternatives sites selected were as follows 23 
(Figure ES-2): 24 

 Montour site, Montour County, Pennsylvania 25 

 Humboldt site, Luzerne County, Pennsylvania 26 

 Seedco site, Northumberland County, Pennsylvania.27 
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Table ES-3 provides a summary of the cumulative impacts for the proposed and alternative 1 
sites.  The NRC staff concluded that all of the sites were generally comparable, and it would be 2 
difficult to state that one site is preferable to another from an environmental perspective.  In 3 
such a case, the proposed site prevails because none of the alternatives is clearly 4 
environmentally preferable. 5 

Table ES-4 provides a summary of the EIS-derived impacts for a new nuclear power plant in 6 
comparison with the energy alternatives.  The NRC staff concluded that none of the viable 7 
energy alternatives is clearly preferable to construction of a new baseload nuclear power-8 
generating plant located within PPL’s Region of Interest. 9 

Table ES-4. Comparison of Environmental Impacts of a New Nuclear Power Plant and 10 
Energy Alternatives 11 

Impact Category Nuclear Coal(a)  
Natural 
Gas(a) 

Combination of 
Alternatives(a) 

Land Use SMALL  LARGE SMALL MODERATE 
Air Quality SMALL for criteria 

pollutants 
SMALL incremental 
contribution to GHG 

emissions from 
BBNPP  

MODERATE for 
criteria 

pollutants and 
for GHG 

emissions   
 

SMALL for 
criteria 

pollutants  
MODERATE 

for GHG 
emissions 

SMALL for 
criteria 

pollutants  
MODERATE for 
GHG emissions 

 
Water Use and Quality SMALL SMALL SMALL SMALL 
Ecology MODERATE SMALL to 

MODERATE 
SMALL SMALL to 

MODERATE 
Waste Management SMALL MODERATE SMALL SMALL 
Socioeconomics  
(except Taxes and 
Economy) 

SMALL to 
MODERATE 

Adverse 

SMALL to 
MODERATE 

Adverse 

SMALL 
Adverse 

SMALL Adverse 

Socioeconomics 
(Taxes and Economy) 

MODERATE 
Beneficial 

MODERATE 
Beneficial 

MODERATE 
Beneficial 

MODERATE 
Beneficial 

Human Health SMALL SMALL SMALL SMALL 
Historic and Cultural 
Resources 

SMALL SMALL SMALL SMALL 

Environmental Justice NONE NONE NONE NONE 
(a) Impacts taken from Table 9-4 in the EIS.  These conclusions for energy alternatives should be compared to 

NRC-authorized activities reflected in Chapters 4, 5, and Sections 6.1, and 6.2.

The NRC staff considered various alternative systems designs, including seven alternative heat-12 
dissipation systems and multiple alternative intake, discharge, and water-supply systems.  The 13 
review team identified no alternatives that were environmentally preferable to the proposed 14 
BBNPP systems design.  15 

Benefits and Costs 16 

The review team compiled and compared the pertinent analytical conclusions reached in the 17 
EIS.  It gathered all of the expected impacts from building and operating the proposed BBNPP 18 
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and aggregated them into two final categories:  (1) expected environmental costs and 1 
(2) expected benefits to be derived from approval of the proposed action.  Although the analysis 2 
in Section 10.6 is conceptually similar to a purely economic benefit-cost analysis, which 3 
determines the net present dollar value of a given project, the intent of the section is to identify 4 
potential societal benefits of the proposed activities and compare them to the potential internal 5 
(i.e., private) and external (i.e., societal) costs of the proposed activities.  In general, the 6 
purpose is to inform the COL process by gathering and reviewing information that demonstrates 7 
the likelihood that the benefits of the proposed activities outweigh the aggregate costs.  8 

On the basis of the assessments in this EIS, the building and operation of the proposed BBNPP, 9 
with mitigation measures identified by the review team, would accrue benefits that most likely 10 
would outweigh the economic, environmental, and social costs.  For the NRC-proposed action 11 
(i.e., NRC-authorized construction and operation), the accrued benefits would also outweigh the 12 
costs of preconstruction, construction, and operation of the proposed BBNPP. 13 

Public Involvement 14 

A 60-day scoping period was held from January 6, 2009 through March 9, 2009.  On January 15 
22, 2009, the NRC held two public scoping meetings in Berwick, Pennsylvania.  In addition, a 16 
supplemental scoping period specific to the relocated power-block footprint was held from 17 
June 15, 2012 through July 16, 2012.  The review team received oral comments during the 18 
public meetings and a total of 15 e-mails and 10 letters from both scoping periods on topics 19 
such as surface-water hydrology, ecology, socioeconomics, uranium fuel cycle, energy 20 
alternatives, and benefit-cost balance. 21 

Once the draft EIS is published, the U.S. Environmental Protection Agency will issue a Notice of 22 
Availability in the Federal Register, which will begin a 75-day comment period for the public to 23 
submit comments on the results of the staff’s environmental review.  There are several ways to 24 
submit comments, which will be outlined in the Federal Register Notice.  During the comment 25 
period, the NRC will hold public meetings near the BBNPP site to describe the results, respond 26 
to questions, and accept public comments. 27 

Recommendation 28 

The NRC’s preliminary recommendation to the Commission related to the environmental 29 
aspects of the proposed action is that the COL should be issued.  30 

This recommendation is based on the following: 31 

 the application, including the ER submitted by PPL 32 

 consultation with Federal, State, Tribal, and local agencies 33 

 site audits and alternative site audits 34 

 consideration of public comments received during scoping  35 

 the review team’s independent review and assessment summarized in this draft EIS. 36 
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The NRC’s determination is independent of the USACE’s determination of whether to issue, 1 
deny, or issue with modifications the DA permit application for the Bell Bend Nuclear Power 2 
Plant.  The USACE will conclude its Clean Water Act Section 404(b)(1) Guidelines and public 3 
interest analyses in its Record of Decision.4 
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Abbreviations/Acronyms 

7Q10 7-day average low flow that occurs on average once every 10 years 1 

A.M. ante meridian2 
ac acre(s)3 
ac-ft acre-feet4 
ACHP Advisory Council on Historic Preservation 5 
ACS American Community Survey 6 
AEC U.S. Atomic Energy Commission 7 
ALARA as low as reasonably achievable 8 
APE Area of Potential Effect 9 
AREVA  AREVA NP, Inc. 10 
AVP Wilkes-Barre/Scranton International Airport11 

BACT best available control technology ( 12 
BAQ Bureau of Air Quality  13 
BBNPP Bell Bend Nuclear Power Plant 14 
BBS (North American) Breeding Bird Survey 15 
BEA U.S. Bureau of Economic Analysis 16 
BMP best management practices 17 

CAES compressed air energy storage 18 
CAIR Clean Air Interstate Rule 19 
CDF core damage frequency 20 
CED Commission on Economic Development 21 
CFR Code of Federal Regulations 22 
Ci curie(s)23 
CO carbon monoxide24 
CO2 carbon dioxide 25 
CO2e carbon dioxide equivalent 26 
COL combined construction permit and operating license 27 
CRGIS Cultural Resources Geographic Information System 28 
CUMP Consumptive-Use Mitigation Plan 29 
CWA Clean Water Act 30 
CWS circulating-water system31 

d day(s)32 
dB  decibel(s) 33 
dBA decibels on the A-weighted scale 34 
DBA design basis accidents 35 
DBH diameter at breast height 36 
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DEIS draft environmental impact statement 1 
DCD design control document 2 
DOE U.S. Department of Energy 3 
DOT U.S. Department of Transportation 4 
DRBC Delaware River Basin Commission 5 

EAB exclusion area boundary 6 
EDG emergency diesel generators7 
EIA Energy Information Agency 8 
EIS environmental impact statement 9 
EIT earned income tax 10 
EJ environmental justice11 
EMA Emergency Management Agency12 
EMF electromagnetic fields13 
EPA U.S. Environmental Protection Agency 14 
ER environmental report15 
ESE east-southeast16 
ESRP Environmental Standard Review Plan 17 
ESWEMS Essential Service Water Emergency Makeup System 18 
ESWS Essential Service Water System  19 

FE Federally endangered20 
FERC Federal Energy Regulatory Commission 21 
FSAR Final Safety Analysis Report 22 
FWS U.S. Fish and Wildlife Service 23 

GAI GAI Consultants, Inc. 24 
GEIS generic environmental impact statement 25 
GHG greenhouse gas26 
gpd gallons per day27 
GW gigawatt28 

HLW high-level waste29 
HOP highway occupation permit 30 
HUD U.S. Department of Housing and Urban Development 31 
Hz Hertz32 

I (U.S.) Interstate33 
IAEA International Atomic Energy Agency 34 
IBA Important Bird Area 35 
ICRP International Commission on Radiological Protection 36 
IGCC integrated gasification combined-cycle 37 
ISFSI Independent Spent Fuel Storage Installation 38 
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kg/ha/mo kilograms per hectare per month 1 
Kh horizontal hydraulic conductivity 2 
KLD KLD Associates, Inc. or KLD Engineering, P.C. 3 
kV kilovolt(s)4 

L90 sound level exceeded 90 percent of the time (the residual sound level or 5 
background level) 6 

lb pound(s)7 
LEDPA least environmentally damaging practicable alternative 8 
Leq equivalent continuous sound level 9 
LLRWHF Low Level Radioactive Waste Handling Facility 10 
LLW low-level waste11 
LOS level of service 12 
LPZ low-population zone13 
LST local services tax 14 

mA milliampere(s)15 
MACCS MELCOR Accident Consequences Code System 16 
MEI maximally exposed individual 17 
Mgd million gallons per day 18 
mi mile(s)19 
MMBtu million British thermal units 20 
MOA Memorandum of Agreement 21 
mph mile(s) per hour 22 
MSA Metropolitan Statistical Area 23 
MSES Montour Steam Electric Station 24 
msl mean sea level 25 
MT metric tons26 
MTU metric ton(nes) uranium 27 

NAAQS National Ambient Air Quality Standard 28 
NAVD North American Vertical Datum  29 
NCRP National Council on Radiation Protection and Measurements 30 
NEPA National Environmental Policy Act of 1969 31 
NERC North American Electric Reliability Corporation 32 
NESC National Electrical Safety Code 33 
NGCC natural-gas combined-cycle34 
NHPA National Historic Preservation Act 35 
NO2 nitrogen dioxide36 
NOx nitrogen oxides 37 
NPDES National Pollutant Discharge Elimination System 38 
NRC Nuclear Regulatory Commission 39 
NRHP National Register of Historic Places 40 
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NY New York1 
NYDEC New York State Department of Environmental Conservation 2 
NYNHP New York Natural Heritage Program 3 

O3 ozone4 
ODCM Offsite Dose Calculation Manual 5 
ODNR Ohio Department of Natural Resources Division of Wildlife 6 
OSHA Occupational Safety and Health Administration 7 

P.M. post meridian8 
PA Pennsylvania9 
PADEP Pennsylvania Department of Environmental Protection 10 
PADLI Pennsylvania Department of Labor and Industry 11 
PaGWIS Pennsylvania Groundwater Information System 12 
PAWC Pennsylvania American Water Company 13 
Pb lead14 
PCB polychlorinated biphenyl15 
PDCNR Pennsylvania Department of Conservation and Natural Resources 16 
PennDOT Pennsylvania Department of Transportation 17 
PE Proposed Federally endangered 18 
PEM palustrine forested (wetland) 19 
PFBC Pennsylvania Fish and Boat Commission 20 
PFO palustrine forested (wetland) 21 
PGC Pennsylvania Game Commission 22 
PHMC Pennsylvania Historical and Museum Commission 23 
PJM Pennsylvania, New Jersey, Maryland Interconnection, LLC 24 
PM10  particulate matter smaller than 10 micrometers in size 25 
PM particulate matter26 
PM2.5 particulate matter smaller than 2.5 micrometers in size 27 
PNHP Pennsylvania Natural Heritage Program 28 
PNNL Pacific Northwest National Laboratory 29 
PPL Pennsylvania Power & Light 30 
PPL Bell Bend, LLC  Pennsylvania Power & Light Bell Bend, LLC 31 
PPUC Pennsylvania Public Utility Commission, 32 
PRA probabilistic risk assessment33 
PSS palustrine scrub-shrub (wetland)34 

RAI Request(s) for Additional Information 35 
RCRA Resource, Conservation, and Recovery Act 36 
REMP radiological environmental monitoring program 37 
RFC ReliabilityFirst Corporation38 
RFI request for information 39 
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RG Regulatory Guide1 
RHAA Rivers and Harbors Appropriation Act of 1899 2 
RIMS II Regional Input-Output Modeling System 3 
ROI region of interest 4 
ROW right(s)-of-way5 
RPS Renewables Portfolio Standard 6 
RV recreational vehicle7 
Ryr reactor year8 

SACTI Seasonal and Annual Cooling Tower Impacts 9 
SAMA severe accident mitigation alternative 10 
SAMDA severe accident mitigation design alternative 11 
SBO Station Blackout12 
SE State endangered13 
SFY State fiscal year14 
SHPO State Historic Preservation Office (or Officer) 15 
SIP State Implementation Plan 16 
SO2 sulfur dioxide17 
SR State Route18 
SRBC Susquehanna River Basin Commission 19 
SREP Susquehanna Riverlands Environmental Preserve 20 
SSES Susquehanna Steam Electric Station 21 
SWPPP stormwater pollution prevention plan 22 

T ton(s)23 
TEDE total effective dose equivalent 24 
TIS traffic impact study 25 
TLD thermoluminescent dosimeter26 
TRAGIS Transportation Routing Analysis Geographic Information System 27 

U.S. EPR U.S. Evolutionary Power Reactor 28 
U.S.C United States Code 29 
US 11 U.S. Highway 11  30 
USACE U.S. Army Corps of Engineers 31 
USCB U.S. Census Bureau 32 
USGS U.S. Geological Survey 33 

WSW west-southwest34 
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9.0 Environmental Impacts of Alternatives 

This chapter describes alternatives to the proposed U.S. Nuclear Regulatory Commission’s 1 
(NRC’s) action for a combined construction permit and operating license (COL or combined 2 
license) and the U.S. Army Corps of Engineers’ (USACE’s) action for a Department of Army 3 
Individual Permit application and discusses the environmental impacts of those alternatives.  4 
Section 9.1 discusses the no-action alternative.  Section 9.2 addresses alternative energy 5 
sources.  Section 9.3 reviews PPL Bell Bend, LLC’s (PPL’s) proposed Bell Bend Nuclear Power 6 
Plant (BBNPP) project; its region of interest (ROI), as discussed in its environmental report (ER; 7 
(PPL Bell Bend 2013-TN3377); and its site-selection process, and summarizes and compares 8 
the environmental impacts for the proposed site and alternative sites.  PPL selected the eastern 9 
part of the PJM Interconnection, LLC (PJM) classic market area, an ROI that includes eastern 10 
parts of Pennsylvania, Virginia, and Maryland, and all of Delaware and New Jersey (PPL Bell 11 
Bend 2013-TN3377) as shown in Figure 9-1.  Section 9.4 examines plant design alternatives, 12 
and Section 9.5 presents the USACE’s evaluation of onsite alternatives and alternative sites.   13 

14 
Figure 9-1.  Region of Interest (PPL Bell Bend 2013-TN3377) 15 

The need to compare the proposed action with alternatives arises from the requirement in 16 
Section 102(2)(c)(iii) of the National Environmental Policy Act of 1969, as amended (NEPA) 17 
(42 USC 4321 et seq.-TN661) that environmental impact statements (EISs) include an analysis 18 
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of alternatives to the proposed action.  The NRC implements this comparison through its 1 
regulations in Title 10 of the Code of Federal Regulations Part 51 (10 CFR Part 51) (TN250) 2 
and its Environmental Standard Review Plan (ESRP) (NRC 2000-TN614).  The environmental 3 
impacts of the alternatives are evaluated using the NRC’s three-level standard of significance—4 
SMALL, MODERATE, or LARGE—which were developed using Council on Environmental 5 
Quality guidelines (40 CFR 1508.27 [TN428]) (CEQ 2005-TN1394) and set forth in the footnotes 6 
to Table B-1 of 10 CFR Part 51, Subpart A, Appendix B (TN250).  The issues evaluated in this 7 
chapter are the same as those addressed in the Generic Environmental Impact Statement for 8 
License Renewal of Nuclear Plants, NUREG–1437, Volumes 1, 2, and 3 (GEIS) (NRC 2013-9 
TN2654 and/or NRC 1996-TN288).  The NRC issues a site-specific supplemental EIS, adding to 10 
determinations already made in NUREG–1437, for each proposed action of license renewal for 11 
a nuclear plant.  Although NUREG–1437 was developed for license renewal, it provides useful 12 
information for this review and is referenced throughout this chapter.  Additional guidance on 13 
conducting environmental reviews is provided in Interim Staff Guidance on Environmental 14 
Issues Associated with New Reactors (NRC 2014-TN3767).  15 

As part of the evaluation of the permit application submitted to the USACE, which is subject to 16 
Section 404 of the Clean Water Act (33 USC 1344 et seq.-TN1019) and Section 10 of the 17 
Rivers and Harbors Appropriation Act (33 USC 403 et seq.-TN660), the USACE must define the 18 
overall project purpose in addition to the basic project purpose.  The overall project purpose 19 
establishes the scope of the alternatives analysis and is used for evaluating practicable 20 
alternatives under the Environmental Protection Agency’s (EPA’s) Clean Water Act 404(b)(1) 21 
Guidelines (40 CFR Part 230 [TN427])(404 Guidelines).  In accordance with the 404 Guidelines, 22 
the overall project purpose must be specific enough to define the applicant’s needs, but not so 23 
narrow and restrictive as to preclude a proper evaluation of alternatives.  The USACE is 24 
responsible for controlling every aspect of the 404 Guidelines analysis.  In this regard, defining 25 
the overall project purpose is the sole responsibility of the USACE.  While generally focusing on 26 
the applicant’s statement, the USACE will, in all cases, exercise independent judgment in 27 
defining the purpose and need for the project from both the applicant’s alternatives and the 28 
public’s perspective (33 CFR Part 325 Appendix B (9)(c)(4) [TN425]).   29 

Section 230.10(a) of the 404 Guidelines requires that “no discharge of dredged or fill material 30 
shall be permitted if there is a practicable alternative to the proposed discharge which would 31 
have less adverse impact on the aquatic ecosystem, so long as the alternative does not have 32 
other significant adverse environmental consequences” (TN427).  Section 230.10(a)(2) of the 33 
404 Guidelines states that “an alternative is practicable if it is available and capable of being 34 
done after taking into consideration cost, existing technology, and logistics in light of the overall 35 
project purposes.  If it is otherwise a practicable alternative, an area not presently owned by the 36 
applicant that could reasonably be obtained, utilized, expanded, or managed in order to fulfill the 37 
basic purpose of the proposed activity may be considered” (TN427).  Thus, this analysis is 38 
necessary to determine which alternative is the least environmentally damaging practicable 39 
alternative (LEDPA) that meets the project purpose and need.  The applicant’s onsite and offsite 40 
LEDPA analysis is included in Appendix J.  The USACE will make its own independent LEDPA 41 
determination as part of its permit decision, and that analysis will be included in the final EIS. 42 

Where the activity associated with a discharge is proposed for a special aquatic site (as defined 43 
in 40 CFR Part 230, Subpart E [TN427]), and does not require access or proximity to or siting 44 
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within these types of areas to fulfill its basic project purpose (i.e., the project is not “water 1 
dependent”), practicable alternatives that avoid special aquatic sites are presumed to be 2 
available, unless clearly demonstrated otherwise (40 CFR 230.10(a)(3) [TN427]).  See 3 
Section 1.3.2 for the USACE determination of the basic purpose and overall purpose to be used 4 
for the USACE alternatives analysis for this project. 5 

Even if an applicant’s preferred alternative is determined to be the LEDPA that meets the 6 
project purpose, the USACE must determine whether the LEDPA is contrary to the public 7 
interest.  The USACE Public Interest Review, described at 33 CFR 320.4 (TN424), directs the 8 
USACE to consider several factors in a balancing process.  A permit will not be issued for a 9 
practicable alternative that is not the LEDPA, nor will a permit be issued for an activity that is 10 
determined to be contrary to the public interest.  In considering both the LEDPA and the Public 11 
Interest Review, the USACE must consider compliance with other applicable substantive laws 12 
such as the Endangered Species Act of 1973, as amended (16 USC 1531 et seq.-TN1010) and 13 
the National Historic Preservation Act of 1966, as amended (NHPA; 54 USC 300101 et seq. -14 
TN4157) and consult with other Federal agencies.  The USACE also must follow procedural 15 
laws (e.g., NEPA and other applicable laws described in 33 CFR 320.3 [TN424]). 16 

Because the USACE is a cooperating agency with the NRC in this environmental review and for 17 
development of this EIS, both the USACE and the NRC have provided information to the 18 
maximum extent practicable in this EIS that the USACE will use in its evaluation of the project, 19 
including the evaluation of alternatives.  While the USACE concurs as part of the review team with 20 
the qualitative designation of impact levels for terrestrial or aquatic resource areas for this EIS, 21 
insofar as waters of the United States are concerned, the USACE must conduct a quantitative 22 
comparison of impacts on waters of the United States as part of the LEDPA analysis. 23 

The NRC’s determination as to whether an alternative site is environmentally preferable to the 24 
proposed BBNPP site is independent of the USACE’s determination of a LEDPA pursuant to the 25 
404 Guidelines at 40 CFR Part 230 (TN427).  The USACE will conclude its analysis of both 26 
offsite and onsite alternatives in its Record of Decision.  27 

9.1 No-Action Alternative  28 

For purposes of an application for a COL, the no-action alternative refers to a scenario in which 29 
the NRC would deny the COL requested by PPL.  Likewise, the USACE could also take no 30 
action as a result of the applicant electing to modify the proposal to eliminate work under the 31 
jurisdiction of the USACE or by the denial of the permit.  Upon such a denial by the NRC, the 32 
construction and operation of a new nuclear unit at the BBNPP site in accordance with 10 CFR 33 
Part 52 (TN251) would not occur and the predicted environmental impacts associated with the 34 
project would not occur.  Preconstruction impacts associated with activities not within the 35 
definition of construction in 10 CFR 50.10(a) (TN249) and 51.4 (TN250) may occur.  The no-36 
action alternative would result in the proposed facility not being built.  If no other power plant 37 
were built or electrical power supply strategy implemented to take its place, the benefits of the 38 
additional electrical capacity and electricity generation to be provided by the project would not 39 
occur.  If no additional measures (e.g., conservation, importing power, restarting retired power 40 
plants, and/or extending the life of existing power plants) were enacted to realize the amount of 41 
electrical capacity that would otherwise be required for power in the ROI, then the need for 42 
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baseload power, discussed in Chapter 8 of this EIS, would not be met.  Therefore, the purpose 1 
and need of this proposed project would not be satisfied if the no-action alternative was chosen, 2 
and the need for power was not met by other means.  3 

If other generating sources were built either at another site or using a different energy source, 4 
the environmental impacts associated with these other sources would eventually occur.  As 5 
discussed in Chapter 8, there is a demonstrated need for power.  This needed power may be 6 
provided and supported through a number of alternatives that are discussed in Sections 9.2 and 7 
9.3.  Therefore, this no-action section does not include a discussion of other energy alternatives 8 
(discussed in Section 9.2) and alternative sites (discussed in Section 9.3) that could meet the 9 
need for power.  10 

9.2 Energy Alternatives 11 

The purpose and need for the proposed project identified in Section 1.3.1 of this EIS is to 12 
generate1,600 MW(e) of baseload power for use by the applicant and for possible future sale on 13 
the wholesale market.  This section examines the potential environmental impacts associated 14 
with alternatives to construction of a new baseload nuclear generating facility.  Section 9.2.1 15 
discusses energy alternatives not requiring new generating capacity.  Section 9.2.2 discusses 16 
energy alternatives requiring new generating capacity that appear capable of meeting the need 17 
for power as a discrete energy source.  Other alternatives that have demonstrated commercial 18 
acceptance but may be limited in application, total capacity, or technical feasibility when 19 
analyzed based on the need to supply reliable, baseload capacity are discussed in Section 20 
9.2.3.  A combination of alternatives is discussed in Section 9.2.4.  Section 9.2.5 compares the 21 
environmental impacts from new nuclear, coal-fired, and natural-gas-fired generating units, as 22 
well as a combination of energy sources, at the BBNPP site.  23 

For analysis of energy alternatives, PPL assumed a target installed capacity of 1,600 MW(e) 24 
electrical output (PPL Bell Bend 2013-TN3377).  The review team (composed of NRC staff, its 25 
contractor staff, and USACE staff) also used this level of output in analyzing energy alternatives. 26 

The review team’s analysis is based on an in-service date of 2025, which is based on the 27 
applicant’s response to the NRC’s request for additional information about the BBNPP schedule 28 
(PPL Bell Bend 2014-TN3625).  Even if the actual in-service date were to slip by a few years, 29 
the review team would not expect such a change to affect the overall conclusions regarding 30 
energy alternatives for two reasons.  First, the projections by PPL and by the U.S. Department 31 
of Energy, Energy Information Administration (DOE/EIA), that have been used by the review 32 
team in its analyses do not change appreciably in the later years and are generally consistent 33 
with the data used for 2025.  Second, the environmental impacts of the feasible alternatives are 34 
not likely to change appreciably, and so the conclusions by the review team regarding 35 
environmental preferability are unlikely to change. 36 

9.2.1 Alternatives Not Requiring New Generating Capacity 37 

Four alternatives to the proposed action that do not require PPL to construct new generating 38 
capacity are to 39 

 implement conservation or demand-side management programs40 
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 reactivate retired plants within the power system1 

 extend the service life of existing plants within the power system2 

 purchase power from other utilities or power generators3 

These four alternatives are discussed in greater detail in the following sections. 4 

9.2.1.1 Energy Efficiency and Demand-Side Management 5 

As noted previously, all of Delaware and New Jersey and parts of Maryland, Virginia, and 6 
Pennsylvania are included as the ROI/primary market area for the proposed BBNPP unit (PPL 7 
Bell Bend 2013-TN3377).  In these states, conservation programs are generally comprehensive 8 
and complementary and focus on providing technical and financial assistance to homeowners, 9 
businesses, schools, and government organizations.  Improved energy efficiency and demand-10 
side management strategies can potentially cost less than construction of new generation and 11 
provide a hedge against market, fuel, and environmental risks.  The need-for-power discussion 12 
in Chapter 8 takes existing conservation and demand-side management programs into account.  13 
In Chapter 8, the review team concluded that there is a justified need for power in the BBNPP 14 
market area even with the implementation of conservation and demand-side management 15 
programs discussed in Section 8.1.2.2.  16 

9.2.1.2 Reactivating Retired Power Plants or Extending Operating Life 17 

Older fossil-fueled plants, predominately coal-fired and natural-gas-fired plants, are likely to 18 
need refurbishing to extend plant life (the proposed action assumes a minimum operating period 19 
of 40 years).  Further, meeting current environmental requirements would also be costly.  20 
Typically, such plants would be old enough that, as refurbished plants, they would be viewed as 21 
new sources, subject to the current-day complement of regulatory controls on air emissions and 22 
waste management.  In its COL application, PPL identified 59 deactivated generators, including 23 
two PPL coal units within the PJM service area (PPL Bell Bend 2013-TN3377).  No individual 24 
unit would be able to meet the proposed 1,600-MW(e) output of the proposed BBNPP unit and 25 
the review team concluded that it would be unlikely that a combination of retired units could be 26 
developed to meet this output and successfully meet applicable environmental requirements.  27 
Chapter 8 provides further discussion of the market challenges facing existing fossil generation 28 
in the PJM territory. 29 

The environmental impacts of any reactivation scenario would be bounded by the impacts 30 
associated with coal- and natural-gas-fired alternatives (Section 9.2.2), which the review team 31 
concludes are not environmentally preferable to the proposed action (Section 9.2.5).  Given 32 
both of these refurbishment costs and the environmental impacts of operating such facilities, the 33 
review team concludes that reactivating retired generating plants would not be a reasonable 34 
alternative to the proposed action—providing new baseload power-generation capacity with a 35 
new nuclear unit. 36 

9.2.1.3 Purchased Power 37 

If power to replace the capacity of the proposed new nuclear unit were to be purchased from 38 
sources within the United States or from a foreign country, the generating technology likely 39 



Environmental Impacts of Alternatives 

Draft NUREG–2179 9-6 April 2015 

would be one that could provide baseload power (e.g., coal, natural gas, or nuclear, as 1 
discussed later in this section), as previously described by the NRC in its GEIS (NUREG–1437 2 
[NRC 2013-TN2654]).  The NUREG–1437 description of the environmental impacts of other 3 
technologies is representative of the impacts associated with the construction and operation of a 4 
new generating unit at the BBNPP site.  Under the purchased power alternative, the 5 
environmental impacts of power production would still occur but they would occur elsewhere 6 
within the region, nation, or in another country.  And because of existing constraints on west-to-7 
east power transmission within the PJM service area, any such purchases would likely also 8 
require the addition of high-voltage transmission lines (PPL Bell Bend 2013-TN3377).  The 9 
environmental impacts of coal-fired and natural-gas-fired plants are discussed in Section 9.2.2. 10 

Based on the preceding discussion, the review team concludes that the options of purchasing 11 
electric power from other suppliers, reactivating retired power plants, extending the operating 12 
life of existing power plants, and conservation and demand-side programs are not reasonable 13 
alternatives to providing new baseload power-generation capacity.   14 

9.2.2 Feasible Discrete New Generating Alternatives 15 

Consistent with the NRC’s evaluation of alternatives to operating license renewal for nuclear 16 
power plants, a reasonable set of energy alternatives to the construction and operation of a new 17 
nuclear unit for baseload power generation at BBNPP site should be limited to analysis of 18 
discrete power-generation sources, or a combination of sources, that are capable of generating 19 
baseload power and are developed, proven, and available in the relevant region (NRC 2013-20 
TN2654).   21 

Each year, the DOE’s EIA issues an Annual Energy Outlook.  In its updated Annual Energy 22 
Outlook 2014, the EIA’s reference case projects that total electric generating capacity additions 23 
between 2011 and 2040 will add 351 GW of new generating capacity using the following fuels 24 
(in GW and the approximate percentages of the total increase):  natural gas(1) (256 GW/73 25 
percent), renewables (84 GW/24 percent), nuclear (11 GW/3 percent), and coal (4 GW/1 26 
percent) (DOE/EIA 2014-TN3585).  The EIA also predicts that total coal capacity will decrease 27 
by 53.8 GW by 2040 (DOE/EIA 2014-TN3585).  The EIA projection includes baseload, 28 
intermittent, and peaking units and is based on the assumption that providers of new generating 29 
capacity would seek to minimize cost while meeting applicable environmental requirements.  30 
The three primary energy sources for generating electric power in the United States are coal, 31 
natural gas, and nuclear energy (DOE/EIA 2014-TN3585).  Coal-fired plants are the primary 32 
source of baseload generation in the United States (DOE/EIA 2014-TN3585).  Natural-gas 33 
combined-cycle generation plants are often used as intermediate generation sources but are 34 
also used as baseload generation sources (SSI 2010-TN1405).   35 

The discussions in Sections 9.2.2.1 and 9.2.2.2 are limited to a reasonable range of the 36 
individual energy alternatives that appear to be viable for new baseload generation:  coal-fired 37 

(1) Numbers include the projections for “combined cycle,” “combustion turbine/diesel,” and “distributed 
generation (natural gas).” 
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and natural-gas combined-cycle generation.  The impacts discussed in these sections are 1 
estimates based on current technology.   2 

Section 9.2.3 addresses alternative generation technologies that have demonstrated 3 
commercial acceptance but may be limited in application, total capacity, or technical feasibility 4 
when based on the need to supply reliable, baseload capacity.  Section 9.2.4 discusses a 5 
combination of energy sources that could be viable for new baseload generation.  Section 9.2.5 6 
compares the viable energy alternatives to the proposed BBNPP unit.  7 

The review team assumed that new generation capacity would be located at the BBNPP site for 8 
the coal- and natural-gas-fired alternatives, would use the same type of cooling as the proposed 9 
BBNPP unit (i.e., closed-cycle cooling) and no new offsite transmission-line corridors would be 10 
needed, which is consistent with the BBNPP COL application.  11 

9.2.2.1 Coal-Fired Power Generation  12 

The environmental impacts from coal-fired generation alternatives were evaluated in the GEIS 13 
(NRC 1996-TN288), and Susquehanna Steam Electric Station (SSES) Units 1 and 2 License 14 
Renewal FEIS (NRC 2009-TN1725).  It was concluded that construction impacts for a coal-fired 15 
generation could be substantial, in part because of the large land area required.  Based on 16 
NUREG–1437 (NRC 1996-TN288), at least 2,720 ac of land would need to be converted to 17 
industrial use on the BBNPP site for the power block, infrastructure and support facilities, coal 18 
and limestone storage and handling, reclaimed wastewater line, and landfill disposal of ash and 19 
scrubber sludge.  This land requirement is approximately three times the land area of the 975 ac 20 
BBNPP site and would require expansion into adjacent developed and undeveloped areas.  The 21 
team’s estimates of coal consumption, coal-combustion technology, air emissions, and waste 22 
products are based on the EPA’s Compilation of Air Pollutant Emission Factors document (EPA 23 
AP-42), Section 1.1, Bituminous and Subbituminous Coal Combustion (EPA 2011-TN1088).  24 
The plant was assumed to have an operating life of 40 years. 25 

A 1,600-MW(e) coal-fired plant sited at the BBNPP site would consume approximately 4.5 26 
million tons of coal per year (NETL 2010-TN1423).  It is assumed that coal and lime (calcium 27 
oxide or calcium hydroxide) or limestone (calcium carbonate) for a coal-fired plant would likely 28 
be delivered to the BBNPP site by rail.  There is direct rail access into the BBNPP site.  PPL 29 
assumed that the plant would burn bituminous coal (PPL Bell Bend 2013-TN3377).  Lime or 30 
limestone, used in the scrubbing process for control of sulfur dioxide (SO2) emissions, would be 31 
injected as a slurry into the hot effluent combustion gases to remove entrained SO2.  The lime-32 
based scrubbing solution reacts with SO2 to form calcium sulfite, which precipitates and is 33 
removed from the process as sludge.  Approximately 450,000 T/yr of limestone would be 34 
needed for flue gas desulfurization (NETL 2010-TN1423).  On any given day, up to four train 35 
trips may occur on the rail spur as trains come and go.  Following combustion, ash for beneficial 36 
reuse would likely leave the site by train, as well.  Occasional deliveries of lime would also occur 37 
by rail (NRC 2009-TN1725). 38 

The review team also considered an integrated gasification combined-cycle (IGCC) coal-fired 39 
plant.  IGCC is an emerging technology for generating electricity with coal that combines 40 
modern coal gasification technology with both gas-turbine and steam-turbine power generation.  41 
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The technology is cleaner than conventional pulverized coal plants because major pollutants 1 
can be removed from the gas stream before combustion.  The IGCC alternative also generates 2 
less solid waste than the pulverized coal-fired alternative.  The largest solid-waste stream 3 
produced by IGCC installations is slag—a black, glassy, sand-like material that is potentially a 4 
marketable byproduct.  The other large-volume byproduct produced by IGCC plants is sulfur, 5 
which is extracted during the gasification process and can be marketed rather than placed in a 6 
landfill.  IGCC units do not produce ash or scrubber wastes. 7 

Although IGCC has the advantages noted above, the review team concludes that, at present, 8 
IGCC is not a reasonable alternative to a 1,600-MW(e) nuclear power-generation facility for the 9 
following reasons:  (1) IGCC plants are more expensive than comparable pulverized coal plants 10 
(NETL 2010-TN1423); (2) the system availability of existing IGCC plants has been lower than 11 
pulverized coal plants (NETL 2010-TN1423); (3) the existing IGCC plants in the United States 12 
have considerably smaller capacity than the assumed 1,600-MW(e) nuclear plant(2); and (4) 13 
refined engineering has indicated that non-carbon emissions and plant efficiency would not be 14 
significantly better than supercritical steam electric plants (NPCC 2010-TN2107).  For these 15 
reasons, IGCC plants are not considered further in this EIS.  16 

Air Quality 17 

The impacts on air quality from coal-fired generation would vary considerably from those of 18 
nuclear power generation because of emissions of SO2, nitrogen oxides (NOx), carbon 19 
monoxide (CO), particulate matter (PM), volatile organic compounds, and hazardous air 20 
pollutants such as mercury and lead.   21 

Air emissions were estimated by the staff for a coal-fired generation facility based on the 22 
emission factors contained in EPA document, AP-42 (EPA 2014-TN4033). The estimates of 23 
emissions are based on “as fired” and controlled conditions using both combustion and post-24 
combustion technologies to reduce criteria pollutants.  Emissions estimates are not necessarily 25 
representative of what would be permitted.  If the coal-fired alternative was pursued, an 26 
applicability analysis and possible general conformity determination per 40 CFR Part 93, 27 
Subpart B (TN2495), would need to be performed because Luzerne County is a maintenance 28 
area for the 8-hour ozone National Ambient Air Quality Standards (NAAQSs), and the emission 29 
estimates presented below exceed the threshold values in 40 CFR 93.153 for NOx, an ozone 30 
precursor.   31 

A final air permit would likely require applicable Best Available Control Technologies (BACT).  32 
As did PPL, the staff assumed that a coal-fired generation facility would use bituminous coal 33 
fired in a circulating fluidized bed combustor.  The sulfur content of the coal was assumed to be 34 
2 percent by weight. The staff independently calculated air emissions produced by a 1,600 35 
MW(e) coal-fired facility to be as follows: 36 

37 

(2) The review team is aware that Duke Energy placed a 618-MW(e) IGCC plant into service in June 2013 
(Duke 2013-TN2662) and that Mississippi Power has built an IGCC plant in Kemper County, Mississippi, 
with an output of 582 MW(e) that began operations in August 2014 (MPC 2014-TN3776).  
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Air Pollutant Emissions Tons per Year 
Sulfur dioxide (SO2)  6,906 
Nitrogen dioxide (NO2)  557 
Carbon monoxide (CO)  4,010 
Particulate matter (PM)  76 
PM less than 10 μm (PM10)  55 
Carbon dioxide, equiv. (CO2eq)  12,275,662 

The acid rain requirements of the Clean Air Act as amended (42 USC 7401 et seq.-TN1141) 1 
capped the nation’s SO2 emissions from power plants.  PPL would need to obtain sufficient 2 
pollution credits either from a set-aside pool or purchases on the open market to cover annual 3 
emissions from a coal-fired plant.  A new coal-fired generation plant at the BBNPP site would 4 
likely need a prevention of significant deterioration (PSD) permit and an operating permit from 5 
the State of Pennsylvania.  The plant would need to comply with the new source performance 6 
standards for such plants in 40 CFR Part 60, Subpart Da (TN1020).  The standards establish 7 
emission limits for PM and opacity (40 CFR 60.42Da), SO2 (40 CFR 60.43Da), NOx (40 CFR 8 
60.44Da), and mercury (40 CFR 60.45Da) (TN1020). 9 

The EPA determined that coal-fired and oil-fired electric utility steam-generating units are 10 
significant emitters of the following hazardous air pollutants:  arsenic, beryllium, cadmium, 11 
chromium, dioxins, hydrogen chloride, hydrogen fluoride, lead, manganese, and mercury (65 FR 12 
79825 -TN2536).  The EPA concluded that mercury is the hazardous air pollutant of greatest 13 
concern and that (1) a link exists between coal combustion and mercury emissions, (2) electric 14 
utility steam-generating units are the largest domestic source of mercury emissions, and (3) 15 
certain segments of the U.S. population (e.g., the developing fetus and subsistence fish-eating 16 
populations) are believed to be at potential risk of adverse health effects resulting from mercury 17 
exposures caused by the consumption of contaminated fish (65 FR 79825 -TN2536).  On March 18 
28, 2013, the EPA finalized updates to emission standards, including mercury, for power plants 19 
under the Mercury and Air Toxics Standards (EPA 2013-TN2537).  This rule became effective 20 
April 24, 2013 (78 FR 24073 -TN3051).  However, the review team recognizes that the 21 
environmental impacts of air emissions from the coal-fired plant would be significantly greater 22 
than those from BBNPP, even after application of any new mercury emissions standards.  23 

The EPA has various regulatory requirements for visibility protection in 40 CFR Part 51, 24 
Subpart P (TN1090), including a specific requirement for review of any new major stationary 25 
source in an area designated as being in attainment or unclassified for criteria pollutants under 26 
the Clean Air Act (40 CFR 51.307(a) [TN1090]).  NAAQSs for criteria pollutants are specified in 27 
40 CFR Part 50 (TN1089).  Criteria pollutants under the Clean Air Act are lead, ozone, 28 
particulates, CO, NO2, and SO2.  Ambient air-quality standards for criteria pollutants are in 40 29 
CFR Part 50 (TN1089).  As discussed in Section 2.9.2, the BBNPP site is in an area designated 30 
as being in attainment or unclassified for all criteria pollutants (40 CFR 81.339 [TN255]), and is 31 
considered a maintenance area for the 8-hour ozone NAAQS. 32 

Section 169A of the Clean Air Act (42 USC 7401 et seq.-TN1141) and the EPA’s regulations (40 33 
CFR Part 81 -TN255) establish a national goal of preventing future and remedying existing 34 
impairment of visibility in mandatory Class I Federal areas when impairment occurs because of 35 
air pollution resulting from human activities.  In addition, EPA regulations provide that for each 36 
mandatory Class I Federal area located within a State, the State must establish goals that 37 
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provide for reasonable progress toward achieving natural visibility conditions.  The reasonable 1 
progress goals must provide for an improvement in visibility for those days on which visibility is 2 
most impaired over the period of the implementation plan and confirm no degradation in visibility 3 
for the least visibility-impaired days over the same period (40 CFR 51.308(d)(1) [TN1090]).  If a 4 
new coal-fired power-generation station were located close to a mandatory Class I area, 5 
additional air pollution-control requirements could be imposed.  There are no mandatory Class I 6 
Federal areas within Pennsylvania and the nearest area is 150 mi from the BBNPP site (PPL 7 
Bell Bend 2013-TN3377).  The fugitive dust emissions from building activities would be 8 
mitigated using best management practices (BMPs).  Such emissions would be temporary.  9 

The coal-fired alternative plant would qualify as a major generator of greenhouse gases (GHGs) 10 
under the “Tailoring Rule” recently promulgated by the EPA (see 75 FR 31514-TN1404).  11 
Beginning January 2, 2011, operating permits issued to major sources of GHG under the PSD 12 
or Title V Federal permit programs must contain provisions requiring the use of BACT to limit 13 
the emissions of GHGs if those sources would be subject to PSD or Title V permitting 14 
requirements because of their non-GHG pollutant emission potentials and their estimated GHG 15 
emissions are at least 75,000 T/yr of CO2 equivalents (CO2e).  Meeting permit limitations for 16 
GHG emissions may require installation of carbon capture and sequestration devices on any 17 
new coal-fired power plant, which could add substantial power penalties.  On January 8, 2014, 18 
the EPA proposed new regulations that would limit the amount of CO2 that can be emitted from 19 
new coal-fired power plants (79 FR 1430-TN3720).  The relative efficiency penalty for adding 20 
CO2 capture ranges from 21 to 29 percent on average, meaning that a new coal plant would 21 
have to be much larger than 1,600 MW(e) to provide a comparable amount of power to the 22 
BBNPP (NETL 2010-TN1423).  In addition, once extracted the CO2 would have to be piped 23 
either to a permanent sequestration site, or for use in enhanced oil recovery.  Regardless of end 24 
use of the CO2, the construction of a CO2 pipeline would have the potential to increase the 25 
impacts on, but not limited to, terrestrial and aquatic ecology, socioeconomics, and cultural and 26 
historic resources.  Because the exact location of such sequestration is beyond the scope of this 27 
analysis the magnitude of the impacts could not be quantified by the review team.  The review 28 
team concludes that the cumulative impacts of construction of both a coal-fired power plant and 29 
a CO2 pipeline could increase the level of impacts.  For example, SMALL ecological impacts 30 
from a coal plant alone may become MODERATE when combined with those of a CO2 pipeline. 31 

Historically, CO2, an unavoidable byproduct of combustion of carbonaceous fuels, has not been 32 
regulated as a pollutant.  However, regulations are now under development for CO2 and other 33 
GHGs.  In response to the Consolidated Appropriations Act, 2008 (Public Law 110-161, 121 34 
Stat. 1844-TN1485), EPA promulgated final mandatory GHG reporting regulations in October 35 
2009, that became effective in December 2009 (74 FR 56260-TN1024).  The rules are primarily 36 
applicable to large-facility sources of CO2e (those emitting 25,000 metric tons or more per year).  37 
New utility-scale coal-fired power plants would be subject to those regulations. 38 

However, the review team recognizes that the environmental impacts of air emissions from the 39 
coal-fired plant would be significantly greater than those from BBNPP, even after application of 40 
any new GHG emissions standards.  41 

Pennsylvania is one of 28 eastern States whose stationary sources of criteria pollutants are 42 
subject to revised emission limits for SO2 and NOx under the Cross-State Air Pollution Rule 43 
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(CSAPR).  Pennsylvania stationary sources of SO2 and NOx would be subject to this rule, as well 1 
as complementary regulatory controls developed at the State level (see  2 
http://www.epa.gov/airtransport/CSAPR/index.html).  On July 6, 2011, the EPA announced the 3 
finalization of the Cross-State Air Pollution Rule, previously referred to as the Transport Rule) 4 
(EPA 2011-TN3962) as a response to previous court decisions and as a replacement of the 5 
EPA’s 2005 Clean Air Interstate Rule (CAIR).  A number of court actions have impacted 6 
implementation of CSAPR, including an August 2012 D.C. Circuit decision vacating CSAPR.  7 
On April 29, 2014, the U.S. Supreme Court issued an opinion reversing the D.C. Circuit 8 
decision, and CSAPR went into effect January 1, 2015. CSAPR will take effect starting January 9 
1, 2015 for SO2 and annual NOX, and May 1, 2015 for ozone season NOX (EPA 2014-TN3962.  10 
Fossil-fuel power plants in Pennsylvania would be subject to the CSAPR and would be required 11 
to reduce emissions of SO2 and NOx to help reduce downwind ambient concentrations of fine 12 
particulates (PM2.5) and ozone.  However, the review team recognizes that the environmental 13 
impacts of air emissions from the coal-fired plant would be significantly greater than those from 14 
BBNPP, even after application of the CSAPR, because the operational emissions from BBNPP 15 
would be much less than from a coal-fired plant even with the required reductions under 16 
CSAPR. 17 

NUREG–1437 (NRC 2013-TN2654) indicates that air-quality impacts from a coal-fired power 18 
plant can be significant.  NUREG–1437 also provides estimates of CO2 and other emissions 19 
(NRC 2013-TN2654).  Adverse human health effects, such as cancer and emphysema, have 20 
been associated with byproducts of coal combustion.  Overall, the review team concludes that 21 
air-quality impacts from construction and operation of new coal-fired power generation at the 22 
BBNPP site, despite the availability of BACT, would be MODERATE.   23 

Waste Management 24 

Coal combustion generates waste in the form of ash, and equipment for controlling air pollution 25 
generates additional ash, spent selective catalytic reduction catalyst, and scrubber sludge.  The 26 
review team estimates that the coal-fired plants would generate approximately 430,000 T/yr of 27 
ash (DOE/EIA 2009-TN1415).  Significant quantities of the fly ash may be recycled for use in 28 
commodity products such as concrete, thus reducing the total landfill volume.  PPL estimates 29 
that landfill disposal of the ash and scrubber sludge generated by a 1,600-MW(e) coal-fired 30 
plant over a 40-year plant life would require approximately 360 ac (PPL Bell Bend 2013-31 
TN3377).  Approximately 110,000 T/yr of scrubber sludge would be generated by the plant 32 
(NRC 2009-TN1725). 33 

Effective 6 months after publication of the final rule signed by the EPA Administrator on 34 
December 19, 2014, CCR from electric utilities will be regulated as solid waste under Subtitle D 35 
of the Resource Conservation and Recovery Act of 1976, as amended (RCRA) (42 USC 6901 36 
et seq.-TN1281). The minimum criteria for new CCR units include location restrictions; design 37 
and operating criteria; groundwater monitoring and corrective action; closure requirements and 38 
post closure care; and requirements for recordkeeping, notification, and Internet posting. 39 
Different criteria apply to landfills and surface impoundments. Any existing CCR units that do 40 
not meet the location restrictions or cannot meet the structural integrity criteria must close. Any 41 
surface impoundment without a liner that exceeds the groundwater protection standard for any  42 

43 
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constituent must either install a liner or close, with limited exceptions. Inactive CCR surface 1 
impoundments that still contain water and CCR must meet the new criteria or be closed and 2 
capped (EPA 2014-TN4164). 3 

Waste impacts on groundwater and surface water could extend beyond the operating life of the 4 
plant if leachate and runoff from the waste storage area occurs.  Disposal of the waste could 5 
noticeably affect land use (because of the acreage needed for waste) and groundwater quality, 6 
but, with appropriate management and monitoring, it would not destabilize any resources.  After 7 
closure of the waste site and revegetation, the land could be available for other uses.  8 
Construction-related debris would be generated during plant construction activities, and would 9 
be disposed of in approved landfills.  10 

For the reasons stated above, the review team concludes that the impacts from waste 11 
generated at a coal-fired plant would be MODERATE.  The impacts would be clearly noticeable 12 
but would not destabilize any important resource.  13 

Human Health 14 

Adverse human health effects such as cancer and emphysema have been associated with the 15 
byproducts of coal combustion.  Coal-fired power generation introduces worker risks from coal 16 
and limestone mining, worker and public risk from coal and lime/limestone transportation, 17 
worker and public risk from disposal of coal-combustion waste, and public risk from inhalation of 18 
stack emissions.  In addition, the discharges of uranium and thorium from coal-fired plants can 19 
potentially produce radiological doses in excess of those arising from nuclear power plant 20 
operations (Gabbard 1993-TN1144).   21 

Regulatory agencies, including the EPA and State agencies, base air emission standards and 22 
requirements on human health impacts.  These agencies also impose site-specific emission 23 
limits as needed to protect human health.  Given the regulatory oversight exercised by the EPA 24 
and State agencies, the review team concludes that the human health impacts from inhaled 25 
toxins and criteria pollutants (including particulates and nitrogen oxides) generated from coal-26 
fired generation would be SMALL.  Furthermore, similar to the findings of the traffic accident 27 
analysis in Chapter 4 for a new nuclear plant, transportation of personnel and construction 28 
materials for a new coal-fired plant would result in minor impacts limited mainly to those from 29 
traffic associated with the construction workforce traveling to and from the BBNPP site. 30 

Other Impacts 31 

Based on the 1996 version of NUREG–1437 (NRC 1996-TN288), at least 2,720 ac of land 32 
would need to be converted to industrial use on and around the BBNPP site for the power block, 33 
infrastructure and support facilities, coal and limestone storage and handling, reclaimed 34 
wastewater line, and landfill disposal of ash and scrubber sludge.  It is assumed that coal mining 35 
would occur at an undetermined offsite existing coal mining operation, but land-use changes 36 
would also occur if expansion of an existing mine or mines would be required to supply coal for 37 
the plant.  In the 1996 version of NUREG–1437 (NRC 1996-TN288), the NRC staff estimated 38 
that approximately 22,000 ac would be needed for coal mining and waste disposal to support a  39 

40 
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1,000-MW(e) coal-fired plant over its operating life (48,000 ac for a 2,200-MW(e) plant) 1 
(NRC 1996-TN288).  Based on the amount of land affected for the site, mining, and waste 2 
disposal, the review team concludes that land-use impacts would be LARGE.  3 

The amount of water used and the impacts on water use and quality from constructing and 4 
operating a coal-fired plant at the BBNPP site would be comparable to those associated with a 5 
new nuclear plant.  The NRC staff assumes that a new facility would use steam cycle electrical 6 
generation with closed-cycle cooling (NRC 2009-TN1725).  Water consumption due to 7 
evaporative cooling would also be comparable to that of a new nuclear power plant.  Like a 8 
nuclear plant, all withdrawals and discharges would be from and to the Susquehanna River.  9 
Water quality would be affected by acids and mercury from air emissions from the coal-fired 10 
plant and drift of reclaimed wastewater from the cooling towers.  Some of the emissions are 11 
regulated to minimize impacts.  In NUREG-1437, the NRC staff determined that some erosion 12 
and sedimentation would likely occur during construction of new facilities (NRC 1996-TN288).  13 
Coal plants require only relatively shallow excavations and foundations.  Constructing the plant 14 
with stormwater and sediment discharged to cooling canals would ensure the impacts are 15 
minor.  These impacts would be similar to those for a new nuclear plant.  Overall, the review 16 
team concludes that the water-use and water-quality impacts would be SMALL. 17 

The coal-fired power-generation alternative would introduce ecological impacts from 18 
construction and incremental impacts from operations.  The types of impacts would be similar to 19 
those from the proposed action at the BBNPP site.  The noticeable impacts would include 20 
conversion of wetland type, disturbance and loss of wetland area and function, disturbance and 21 
elimination of onsite streams, forest habitat loss and fragmentation, habitat loss for important 22 
species, and disruption and conversion of benthic habitats in the Susquehanna River.  Similar 23 
types of impacts could occur at the sites used for coal and limestone mining but at a larger 24 
scale.  Stack emissions and ash disposal could also affect aquatic and terrestrial resources, 25 
including important species.  Because a coal-fired plant on the BBNPP site would require less 26 
water for cooling, impingement and entrainment of Susquehanna River biota would be less than 27 
at a nuclear plant and therefore SMALL.  Overall, the review team concludes that the total 28 
aquatic and terrestrial ecological impacts would be MODERATE.  29 

The BBNPP site is bounded by forested land and rolling terrain, which will assist in obscuring 30 
construction activities.  Some construction activities could be visible from the Susquehanna 31 
River, Market Street, Beach Grove Road, and U.S. Highway 11 (US 11), but most of the 32 
construction activity would be obscured by the local surroundings.  The BBNPP site is already 33 
aesthetically altered by the presence of the existing SSES Units 1 and 2 structures.  The coal-34 
fired power plant buildings would be up to 200 ft (61 m) tall, and the exhaust stacks could reach 35 
600 ft (183 m) tall.  These structures would be visible during daylight hours and also at night 36 
because of outside lighting.  Current SSES cooling towers are approximately 540 ft (165 m) tall.  37 
The visual impact of the plant buildings and stacks could be mitigated through landscaping, 38 
planting of native trees and other vegetation, and using a light paint color.  With standard 39 
mitigation strategies, such as those previously mentioned, aesthetic impacts would be SMALL 40 
(PPL Bell Bend 2013-TN3377).  41 
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Coal-fired power generation would introduce mechanical sources of noise that would likely be 1 
audible offsite.  Sources contributing the noise produced by plant operation are classified as 2 
continuous or intermittent.  Continuous sources include the mechanical equipment associated 3 
with normal plant operations.  Intermittent sources include the equipment related to coal 4 
handling, solid-waste disposal, transportation related to coal and limestone delivery, use of 5 
outside loudspeakers, and the commuting of plant employees.  The impacts of noise on 6 
residents in the vicinity of the facility would be MODERATE.   7 

The analysis of impacts on historic and cultural resources would affect the same resources as 8 
the construction and operation of the proposed nuclear plant and would have the same impact 9 
as the proposed nuclear plant.  Therefore the impact on historic and cultural resources from 10 
coal-fired power generation would be SMALL.  11 

Socioeconomic impacts would result from the peak construction workforce of approximately 12 
2,500 and the 640 worker operations workforce (NRC 2009-TN1725).  Overall, the size of the 13 
construction workforce would be less than that for the proposed BBNPP, which indicates the 14 
impacts from building a coal-fired facility at the BBNPP site would be similar but less than those 15 
for the BBNPP as analyzed in Section 4.5.2.  The impact of operating a coal-fired plant would 16 
be higher than those experienced in operating the BBNPP.  Given the magnitude of the 17 
estimated population increase, the review team determined the influx of workers required for 18 
construction of a coal-fired power-generation plant to be SMALL throughout the 50-mi (80-km) 19 
region around the site.  Socioeconomics impacts would be small throughout the two-county 20 
economic impact area (Columbia and Luzerne Counties) with the following exceptions:  there 21 
would be MODERATE short-term effects on schools in the Berwick Area School District, there 22 
would be moderate housing impacts in Berwick, and there would be MODERATE and 23 
intermittent traffic impacts on the US 11 corridor during the peak employment period.  The short-24 
term adverse traffic and education effects could be reduced to SMALL through mitigation 25 
strategies outlined in Section 4.5.4.1 and once local funding has been adjusted following several 26 
years of operation.  Tax impacts would be SMALL and beneficial throughout the region, except 27 
for the Berwick Area School District where property tax impacts would be MODERATE and 28 
beneficial.  The economic impacts from salaries, sales, and expenditures would be MODERATE 29 
and beneficial in the economic impact area.   30 

As discussed in Section 2.6.2, there are no environmental pathways by which the identified 31 
minority or low-income populations within the 50-mi (80 km) radius surrounding the proposed 32 
BBNPP site (region) would be likely to suffer disproportionately high and adverse environmental 33 
impacts.  Furthermore, as discussed in Section 2.6.3, the review team did not identify any 34 
evidence of unique characteristics or practices in the minority and low-income populations that 35 
may result in different air-quality impacts compared to the general population.  Therefore, there 36 
would be no disproportionate impacts on minority and low-income populations associated with a 37 
coal-fired plant at the BBNPP site. 38 

The review team’s characterizations of the construction and operation impacts of coal-fired 39 
power generation at the BBNPP site are summarized in Table 9-1. 40 
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Table 9-1.  Summary of Environmental Impacts of Coal-Fired Power Generation 1 

Impact Category Impact Comment 
Land Use  LARGE Uses approximately 2,720 ac for the power block, infrastructure and 

support facilities, coal and limestone storage and handling, and 
landfill disposal of ash and scrubber sludge.  Mining activities would 
have substantial additional impacts offsite. 

Air Quality MODERATE Estimated emissions: 
SOx – 6906 T/yr 
NOx – 557 T/yr 
PM – 76 T/yr of total suspended particulates 
         55 T/yr of PM10 
CO – 4010 T/yr 
CO2 –12.3 million T/yr 
Small amounts of hazardous air pollutants. 

Water Use and 
Quality 

SMALL Impacts would be comparable to the impacts of a new nuclear power 
plant located at the BBNPP site. 

Ecology 
 

SMALL to 
MODERATE 

Aquatic impacts would be comparable to the impacts of a new 
nuclear power plant located at the BBNPP site; SMALL.  The 
terrestrial impacts on and around the site would be similar to those 
of the proposed action; MODERATE.  Noticeable impacts would 
include conversion of wetland type, disturbance and loss of wetland 
area and function, disturbance or elimination of onsite streams, 
forest habitat loss and fragmentation, habitat loss for important 
species, and disruption and conversion of benthic habitats in the 
Susquehanna River.  Similar impacts could result from mining 
activities, ash disposal, and stack emissions. 

Waste Management MODERATE Approximately 110,000 T/yr of scrubber sludge and 430,000 T/yr of 
ash would be generated. 

Socioeconomics 
(except Taxes and 
Economy) 

SMALL to 
MODERATE 

Adverse 

Impacts related to building the facilities would be noticeable.  
Depending on where the workforce lives, the building-related 
impacts would be noticeable or minor.  Impacts of coal transportation 
and plant operation would be noticeable and MODERATE.  The 
plant would have SMALL aesthetic impacts.  Some offsite noise 
impacts would occur.  Impacts on the Berwick Area School District 
would be noticeable during the construction phase but could be 
mitigated through enhanced property tax collections.  There would 
be MODERATE housing impacts in Berwick during the peak 
construction period.  MODERATE and intermittent traffic impacts 
would be experienced on the US 11 corridor during the peak 
employment period. 

Socioeconomics 
(Taxes and  
Economy) 

MODERATE 
Beneficial 

Local property tax base would benefit mainly during operation.   

Human Health SMALL Regulatory controls and oversight are assumed to be protective of 
human health. 

Historic and Cultural  
Resources 

SMALL Impacts would be comparable to the impacts of a new nuclear power 
plant located at the BBNPP site. 

Environmental 
Justice 

NONE There are minority and low-income persons in the 50-mi (80-km) 
region; however, the nearest populations are over 14 mi from the 
site.  Therefore, impacts on such persons would likely be minimal 
and not disproportionate. 
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9.2.2.2 Natural-Gas-Fired Power Generation 1 

The NRC staff assumed that a replacement natural-gas-fired plant would use combined-cycle 2 
technology, because it provides significant efficiency advantages over combustion turbines or 3 
gas-fired boilers.  While combined-cycle plants often supply intermediate duty cycles, they are 4 
capable of supporting baseload needs (NRC 2009-TN1725).  5 

The environmental impacts from natural-gas-generation alternatives were evaluated in the 1996 6 
version of NUREG-1437 (NRC 1996-TN288) and in the SSES Units 1 and 2 License Renewal 7 
Application Final EIS (NRC 2009-TN1725).  In that Final EIS, the NRC staff assumed that a 8 
replacement natural-gas-fired plant would use combined-cycle technology and have a closed-9 
cycle cooling system (NRC 2009-TN1725).  The staff assumed six units with a net capacity of 10 
400 MW(e) per unit, producing a net capacity of 2,400 MW(e).  This is larger than what would 11 
be needed to replace the 1,600 MW(e) proposed BBNPP, and therefore, the impacts from 12 
natural-gas-fired units to replace BBNPP would be slightly less than those discussed in the 13 
SSES Final EIS. 14 

Air Quality 15 

A gas-fired plant would release a variety of air emissions.  Like the coal-fired alternative, a gas-16 
fired plant would emit criteria air pollutants, but generally in smaller quantities (except NOx, 17 
which requires additional controls to reduce emissions).  18 

The review team assumed the plant design that would minimize air emissions through a 19 
combination of combustion technology and post-combustion pollutant removal.  Nevertheless, 20 
these emissions estimates are not necessarily representative of what would be allowed under 21 
applicable regulatory air permits.  If the natural-gas-fired alternative was pursued, an 22 
applicability analysis and possible general conformity determination per 40 CFR Part 93, 23 
Subpart B (TN2495) would need to be performed, because Luzerne County is in a maintenance 24 
area for the 8-hour ozone NAAQS and the emission estimates listed below exceed the threshold 25 
values in 40 CFR 93.153 for NOx, an ozone precursor.  A final air permit would likely require 26 
applicable BACT.   27 

The air emissions produced by a 1,600 MW(e) natural-gas-fired facility were estimated by the 28 
staff as follows using EPA’s AP-42 emission factors (EPA 2011-TN1088). A natural-gas-fired 29 
plant equipped with appropriate combustion and post-combustion pollution-control technology 30 
would have approximately the following emissions: 31 

32 
Air Pollutant Emissions Tons per Year 

Sulfur dioxide (SO2) 24
Nitrogen dioxide (NO2) 392
Carbon monoxide (CO) 66 
Particulate matter (PM) 75 
PM less than 10 μm (PM10) 0
Carbon dioxide, equiv. (CO2eq) 4,706,948

A new gas-fired generating plant located in Luzerne County or other parts of the Scranton-33 
Wilkes-Barre area would need a PSD permit and a Title V operating permit under the Clean Air 34 
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Act.  The plant would need to comply with the new source performance standards for such 1 
plants set forth in 40 CFR Part 60, Subparts Da and GG (TN1020).  The standards establish 2 
limits for PM and opacity (40 CFR 60.42(a)), SO2 (40 CFR 60.43(a)), and NOx (40 CFR 60.44(a) 3 
[TN1020]) (NRC 2009-TN1725). 4 

The EPA has various regulatory requirements for visibility protection in 40 CFR Part 51, 5 
Subpart P (TN1090), including a specific requirement for review of any new major stationary 6 
source in areas designated as being in attainment or unclassified for criteria pollutants under the 7 
Clean Air Act (42 USC 7401 et seq.-TN1141).   8 

Section 169A of the Clean Air Act (42 USC 7401 et seq.-TN1141) establishes a national goal of 9 
preventing future impairment of visibility and remedying existing impairment in mandatory Class 10 
I Federal areas when impairment is from air pollution caused by human activities.  In addition, 11 
EPA regulations provide that for each mandatory Class I Federal area located within a State, 12 
the State must establish goals that provide for reasonable progress toward achieving natural 13 
visibility conditions.  The reasonable progress goals must provide for an improvement in visibility 14 
for the most impaired days over the period of the implementation plan and verify no degradation 15 
in visibility for the least-impaired days over the same period (40 CFR 51.308(d)(1)[TN1090]).  If 16 
a new natural-gas-fired power plant were located close to a mandatory Class I area, additional 17 
air pollution-control requirements could be imposed.  There are no mandatory Class I Federal 18 
areas in Pennsylvania. 19 

The combustion turbine portion of the combined-cycle plant would be subject to the EPA’s 20 
National Emission Standards for Hazardous Air Pollutants for Stationary Combustion Turbines 21 
(40 CFR Part 63, Subpart YYYY [TN1403]) if the site is a major source of hazardous air 22 
pollutants.  Major sources have the potential to emit 10 T/yr or more of any single hazardous air 23 
pollutant or 25 T/yr or more of any combination of hazardous air pollutants (40 CFR 63.6585(b) 24 
[TN1403]).  The fugitive dust emissions from construction activities would be mitigated using 25 
BMPs; such emissions would be temporary. 26 

Historically, CO2, an unavoidable byproduct of combustion of carbonaceous fuels, has not been 27 
regulated as a pollutant.  However, regulations are now under development for CO2 and other 28 
GHGs.  In response to the Consolidated Appropriations Act, 2008 (Public Law 110-161, 121 29 
Stat. 1844-TN1485), the EPA promulgated final mandatory GHG reporting regulations in 30 
October 2009 that became effective in December 2009 (74 FR 56260-TN1024).  The rules are 31 
primarily applicable to large-facility sources of CO2 equivalent (those emitting 25,000 metric tons 32 
or more per year).  New utility-scale gas-fired power plants would be subject to those 33 
regulations. 34 

A new gas-fired generation plant would qualify as a major generator of GHGs under the 35 
“Tailoring Rule” recently promulgated by the EPA (75 FR 31514-TN1404).  Beginning January 36 
2, 2011, operating permits issued to major sources of GHGs under the PSD or Title V Federal 37 
permit programs must contain provisions requiring the use of BACT to limit the emissions of 38 
GHGs if those sources would be subject to PSD or Title V permitting requirements because of 39 
their non-GHG pollutant emission potentials and if their estimated GHG emissions are at least 40 
75,000 T/yr of CO2e.  Meeting permit limitations for GHG emissions may require installation of 41 
carbon capture and sequestration devices on any new natural-gas-fired power plant, which 42 
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could reduce power output.  However, the review team recognizes that the environmental 1 
impacts of air emissions from the natural-gas-fired power plant would be significantly greater 2 
than those from BBNPP, even after application of any GHG emissions standards. 3 

The impacts of emissions from a natural-gas-fired power-generation plant would be clearly 4 
noticeable, but would not be sufficient to destabilize air resources.  Overall, the review team 5 
concludes that air-quality impacts resulting from construction and operation of new natural-gas-6 
fired power generation at the BBNPP site would be SMALL to MODERATE. 7 

Waste Management 8 

In NUREG–1437 Supplement 35, the NRC staff concluded that waste generation from natural-9 
gas-fired technology would be minimal (NRC 2009-TN1725).  The only significant waste 10 
generated at a natural-gas-fired power plant would be spent selective catalytic reduction 11 
catalyst, which is used to control NOx emissions.  The spent catalyst would be regenerated or 12 
disposed of offsite.  Other than spent selective catalytic reduction catalyst, waste generation at 13 
an operating natural-gas-fired plant would be largely limited to typical operation and 14 
maintenance waste.  Construction-related debris would be generated during construction 15 
activities.  Overall, the review team concludes that waste impacts from natural-gas-fired power 16 
generation would be SMALL.  17 

Human Health 18 

Natural-gas-fired power generation introduces public risk from inhalation of gaseous emissions.  19 
The risk may be attributable to NOx emissions that contribute to ozone formation, which, in turn, 20 
contributes to health risk.  Regulatory agencies, including the EPA and State agencies, base air 21 
emission standards and requirements on human health impacts.  These agencies also impose 22 
site-specific emission limits as needed to protect human health.  Given the regulatory oversight 23 
exercised by the EPA and State agencies, the review team concludes that the human health 24 
impacts from natural-gas-fired power generation, including traffic accident impacts from the 25 
transportation of personnel and construction materials, would be SMALL. 26 

Other Impacts 27 

The staff estimated that construction of a 1,600-MW(e) natural-gas power-generating facility 28 
would affect approximately 176 ac (NRC 1996-TN288).  PPL estimated that an additional 12 ac 29 
(4.9 ha) or 0.02 mi2 (0.05 km2) would be affected for a pipeline that would be needed to connect 30 
to an existing line (PPL Bell Bend 2013-TN3377).  Acreage does not include the gas well field 31 
(NRC 2009-TN1725).  As a result, land-use impacts would be SMALL during construction and 32 
operation of this type of facility.  33 

The amount of water needed for a natural-gas-fired plant would be approximately one-third of 34 
the amount needed for a nuclear plant (NREL 2011-TN3850).  The impacts on water quality 35 
from constructing and operating a natural-gas-fired plant at the BBNPP site would be less than 36 
those associated with building a new nuclear power plant.  The liquid effluent from the natural-37 
gas-fired alternative would continue to consist mostly of cooling-tower blowdown, with the 38 
discharge having a higher temperature and increased concentration of dissolved solids relative 39 
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to the receiving body of water and intermittent low concentrations of biocides, although the 1 
amount discharged would be smaller than the current discharge.  The smaller workforce 2 
associated with a gas-fired power plant would also create less sanitary waste, which, like that of 3 
the BBNPP, would be treated and disposed at the Berwick treatment plant.  Process waste 4 
water could also be discharged.  All discharges would be regulated through a National Pollutant 5 
Discharge Elimination System (NPDES) permit, which would be administered by Pennsylvania’s 6 
Department of Environmental Protection (PADEP) (NRC 2009-TN1725). 7 

Some erosion and sedimentation could occur during construction of a natural-gas-fired plant 8 
(NRC 1996-TN288), but applicable construction-site regulations and implementation of BMPs 9 
would help to reduce these short-lived impacts.  The NRC staff characterized water-quality 10 
impacts from sedimentation during construction as SMALL in the GEIS (NRC 2009-TN1725). 11 

The BBNPP site is bounded by forested land and rolling terrain, which will assist in obscuring 12 
construction activities.  Some construction activities could be visible from the Susquehanna 13 
River, Market Street, Beach Grove Road, and US 11, but most of the construction activity would 14 
be obscured by the local surroundings.  The BBNPP site is already aesthetically altered by the 15 
presence of the existing SSES Units 1 and 2 structures.  The gas-fired units (each 16 
approximately 100 ft [30 m] tall), exhaust stacks (each at least 174 ft [53 m] tall), associated 17 
emissions, and gas pipeline compressors would be visible during daylight hours from 18 
offsite.  These structures would not be as tall as the SSES Units 1 and 2 cooling towers (540 ft 19 
[165 m]).  Overall, the review team concludes that the aesthetic impacts associated with new 20 
natural-gas-fired power generation at the BBNPP site would be SMALL. 21 

Noise would be detectable offsite during construction and operation but noise levels would not 22 
be expected to exceed existing SSES plant noise.  Therefore, the review team concludes that 23 
noise impacts would be SMALL. 24 

At the BBNPP site, a natural-gas-fired plant would occupy a previously disturbed area near the 25 
SSES Units 1 and 2 and would thus have less extensive ecological impacts than a new nuclear 26 
facility.  Most of the impacts could be limited to areas that were previously disturbed during the 27 
construction of SSES Units 1 and 2.  Although constructing a new underground gas pipeline to 28 
the site could result in conversion and fragmentation of forest and wetland habitat and could 29 
disturb aquatic habitats, no important ecological attributes would likely be noticeably altered 30 
because of the pipeline’s relatively small footprint.  Impacts on important species would likely be 31 
less than the impacts from a new nuclear facility located at the BBNPP site.  Also, because a 32 
gas-fired plant on the BBNPP site would require less water for cooling, impingement and 33 
entrainment of Susquehanna River biota would be less than that at a nuclear plant.  Overall, the 34 
review team concludes that ecological impacts would be SMALL. 35 

The analysis of the impacts on historic and cultural resources would affect the same resources 36 
as the construction and operation of the proposed nuclear plant and would have the same 37 
impact as the proposed nuclear plant.  Therefore the impacts on historic and cultural resources 38 
from natural-gas generation would be SMALL.  39 

Socioeconomic impacts would result from the peak construction workforce of approximately 40 
1,600 and the 375 worker operations workforce (NRC 2009-TN1725).  Overall, the size of the 41 
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construction workforce would be less than that for the proposed BBNPP, which indicates the 1 
impacts from building a natural-gas-fired facility at the BBNPP site would be similar but less 2 
than those for the BBNPP as analyzed in Section 4.5.2.  Overall, the review team concludes 3 
that these impacts would be SMALL and adverse for land use, demographics, public services, 4 
education, traffic, and housing because of the mitigating influence of the site’s proximity to the 5 
surrounding population area and the relatively small number of workers needed to build the 6 
plant in comparison to nuclear and coal-fired alternatives.  The operations workforce at a 7 
natural-gas-fired plant would be roughly equivalent to that estimated for the BBNPP.  Based on 8 
the expected valuation of a natural-gas plant, which would be less than for nuclear or coal, the 9 
property taxes would be lower for the natural-gas option but still MODERATE and beneficial to 10 
the Berwick Area School District.  Considering the population and economic condition of the 11 
county, the review team concludes that the economic impact would be SMALL. 12 

As discussed in Section 2.6, minority and low-income populations are present in the 50-mi 13 
region; however, the nearest populations are located in Hazleton, 13 mi from the site.  14 
Furthermore, as discussion in Section 2.6.3, the review team did not identify any evidence of 15 
unique characteristics or practices in the minority and low-income populations that may result in 16 
different air-quality impacts compared to the general population.  Therefore, based upon the 17 
underlying assumptions of their analysis, the staff concludes that there would be no 18 
disproportionate adverse impacts on minority and low-income populations resulting from 19 
construction of a natural-gas-fired plant at the BBNPP site.   20 

The construction and operational impacts of natural-gas-fired power generation at the BBNPP 21 
site are summarized in Table 9-2. 22 

Table 9-2.   Summary of Environmental Impacts of Natural-Gas-Fired Power Generation 23 

Impact Category Impact Comment 
Land Use SMALL  Approximately 188 ac would be needed for the power block 

and support systems and connection to a natural-gas 
pipeline. 

Air Quality SMALL to 
MODERATE  

Estimated emissions: 
SOx – 24 T/yr 
NOx – 392 T/yr 
PM – 75 T/yr 
CO – 66 T/yr 
CO2 – 4.7 million T/yr 
Small amounts of hazardous air pollutants. 

Water Use and 
Quality 

SMALL Impacts would be less than the impacts of a new nuclear 
power plant located at the BBNPP site. 

Ecology SMALL Most of the impacts would be limited to areas that were 
previously disturbed during the construction of SSES Units 1 
and 2.  Although constructing a new underground gas 
pipeline to the site could result in conversion and 
fragmentation of some forest and wetland habitats and could 
disturb aquatic habitats, important ecological attributes 
would likely not be noticeably altered.  Impacts on 
Susquehanna River biota would likely be less than those at 
a nuclear plant.  Impacts on important species would be less 
than impacts from a new nuclear facility located at the 
BBNPP site. 
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Table 9-2.   (contd) 1 

Impact Category Impact Comment 
Waste Management SMALL The only significant waste would be from spent selective 

catalytic reduction catalyst used for control of NOx 
emissions. 

Socioeconomics 
(except Taxes and 
Economy) 

Small 
Adverse  

Construction and operation workforces would be relatively 
small.  Impacts during operation would be minor because of 
the small workforce involved.  The plant would have 
aesthetic and noise impacts but those impacts would be less 
than those for coal-fired or nuclear alternatives. 

Socioeconomics 
(Taxes and Economy) 

MODERATE 
Beneficial 

Additions to the property tax base, while smaller than for a 
nuclear or coal-fired plant, would still be noticeable.   

   
Human Health SMALL  Regulatory controls and oversight are assumed to be 

protective of human health. 
Historic and Cultural 
Resources 

SMALL Impacts would be comparable to the impacts of a new 
nuclear power plant located at the BBNPP site. 

Environmental Justice NONE There are minority and low-income persons in the 50-mi 
region; however, the nearest populations are over 13 mi 
from the site.  Therefore, impacts on such persons would 
likely be minimal and not disproportionate. 

9.2.3 Other Alternatives  2 

This section discusses other energy alternatives, the review team’s conclusions about the 3 
feasibility of each alternative, and the review team’s bases for those conclusions.  A new 4 
nuclear unit at the BBNPP site would be a baseload generation plant.  Any feasible alternative 5 
to the new unit would need to generate baseload power consistent with the purpose and need 6 
for the project.  In performing its initial evaluation in the ER, PPL used the findings documented 7 
in NUREG-1437 (NRC 1996-TN288).  The review team also reviewed the information submitted 8 
by PPL, conducted an independent review, and determined that other energy alternatives are 9 
not reasonable alternatives to a new nuclear unit that would provide baseload power. 10 

The review team has not assigned significance levels to the environmental impacts associated 11 
with the alternatives discussed in this section because, in general, the generation alternatives 12 
would have to be installed at a location other than the BBNPP site.  Any attempt to assign 13 
significance levels would require the review team’s speculation about the unknown site. 14 

9.2.3.1 Oil-Fired Power Generation  15 

The reference case in the EIA Annual Energy Outlook 2014 projects that in the United States 16 
electric power production using petroleum will decrease by around 10 percent from 2012 to 17 
2040 (DOE/EIA 2014-TN3585).  Oil-fired generation is more expensive than nuclear, natural-18 
gas-fired, or coal-fired generation options.  In addition, future increases in oil prices are 19 
expected to make oil-fired generation increasingly more expensive.  The high cost of oil has 20 
resulted in a decline in its use for electricity generation.  In Section 8.3.11 of NUREG–1437, the 21 
NRC staff estimated that construction of a 1,000-MW(e) oil-fired plant would require about 22 
120 ac of land (NRC 1996-TN288).  Operation of an oil-fired power plant would have 23 
environmental impacts that would be similar to those of a comparably sized coal-fired plant 24 
(NRC 1996-TN288). 25 
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For the preceding economic and environmental reasons, the review team concludes that an oil-1 
fired power plant would not be a reasonable alternative to construction of a 1,600-MW(e) 2 
nuclear power-generation facility that would be operated as a baseload plant within PPL’s ROI. 3 

9.2.3.2 Wind Power 4 

In general, areas identified by the National Renewable Energy Laboratory as wind resource 5 
Class 4 and above are regarded as being potentially economical for wind-energy production 6 
with current technology.  Class 4 wind resources are defined as having mean wind speeds 7 
between 15.7 and 16.8 mph (25.3 to 27.0 kph) at 50-m elevation (NREL 2009-TN1396).  8 

Because the majority of land area throughout the primary market area is characterized as a 9 
Class 1 with scattered areas of Class 2 and Class 3 sites, and further supported by the fact that 10 
as of June 2014 the installed wind-power capacity of the entire ROI (Delaware, New Jersey, 11 
Maryland, Virginia, and Pennsylvania) was only 1,471 MW (DOE 2014-TN3716), the staff 12 
determined that a land-based wind-power generating facility at the site or within the primary 13 
market area/ROI that would match the baseload power of the proposed nuclear unit would likely 14 
not be a viable alternative. 15 

Because the PPL’s ROI includes parts of Pennsylvania, New Jersey, Delaware, Virginia, and 16 
Maryland, the staff also reviewed the viability of wind power from offshore areas.  DOE’s Wind 17 
Powering America indicates that Pennsylvania has offshore wind resources consistent with 18 
utility-scale production in a few areas of the state near Lake Erie that are classified as fair winds 19 
(Class 3) at a maximum (DOE 2010-TN1837) as do offshore areas of Delaware DOE 2010-20 
TN1839), New Jersey (DOE 2010-TN1838), Maryland (DOE 2010-TN1841), and Virginia 21 
(DOE 2010-TN1840).  However, as stated in a joint DOE and U.S. Department of the Interior 22 
report, A National Offshore Wind Strategy Creating an Offshore Wind Energy Industry in the 23 
United States  “…key challenges to the development and deployment of offshore wind 24 
technology must be overcome, including the relatively high cost of energy, technical challenges 25 
surrounding installation and grid interconnection, and the permitting challenges governing 26 
deployment in both federal and state waters” (Beaudry-Losique et al. 2011-TN1844).  This 27 
national strategy for offshore wind resulted from an National Renewable Energy Laboratory-28 
issued analysis in 2010, “Large-Scale Offshore Wind Power in the United States—Assessment 29 
of Opportunities and Barriers” (Musial and Ram 2010-TN1843) that also indicated “… the 30 
opportunities for offshore wind are abundant, yet the barriers and challenges are also 31 
significant. … Technological needs are generally focused on making offshore wind technology 32 
economically feasible and reliable and expanding the resource area to accommodate more 33 
regional diversity for future U.S. offshore projects.”  When energy policies mature and large-34 
scale offshore wind-energy projects become technically feasible, then wind power can play a 35 
significant role in future U.S. energy markets.  For perspective, according to the National 36 
Renewable Energy Laboratory in 2010, 49 worldwide offshore wind-energy projects had a total 37 
installed capacity of only 2,377 MW (Musial and Ram 2010-TN1843). 38 

The largest operating wind farm in the world—the 9,000-ac Alta Wind Energy Center in 39 
California, which has 342 wind turbines of 1.5 to 3 MW capacity each—has a total capacity of 40 
1,020 MW (CEAP 2012-TN2077), and in 2012 financing was obtained for expansion up to 41 
1,320 MW (TGP 2012-TN2117).  The second largest wind farm in the United States is the 42 
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Roscoe Wind Farm situated on 100,000 ac in Texas.  The Roscoe Wind Farm has an installed 1 
capacity of 781.5 MW and uses 627 wind turbines, each with a capacity between 1.0 and 2 
1.5 MW (Power Technology 2010-TN2112). 3 

A utility-scale land-based wind-power generation plant in open flat terrain would generally 4 
require about 60 ac/MW of installed capacity to prevent interference and shadowing among and 5 
between the wind turbine units, although much of this land could be used for other compatible 6 
purposes such as farming or ranching (AWEA 2009-TN2075).  Wind turbines typically operate 7 
at a capacity factor(3) of 25 to 40 percent compared to 90 to 95 percent for a baseload plant 8 
such as a nuclear plant (AWEA 2009-TN2074).  The capacity factor of the Alta Wind Energy 9 
Center is estimated to be 30 percent (CEAP 2012-TN2077).  Higher capacity factors for wind 10 
turbines are typically associated with wind farms built offshore, where winds are steadier.   11 

With modern wind turbine designs of about 2 MW per turbine, about 2,400 wind turbines would 12 
be required to produce the same energy as the BBNPP target of 1,600 MW(e) at a 90 percent 13 
capacity factor, assuming a wind-energy capacity factor of 30 percent.  The review team 14 
estimates that about 288,000 ac (about 450 mi2) would be required for these 2,400 turbines, 15 
assuming 60 ac per installed megawatt. 16 

Offshore wind farms can have higher capacity factors and use larger turbines.  For example, the 17 
Cape Wind Energy Project will use 130 wind turbines rated at 3.6 MW(e) each for an electrical 18 
generation capacity of 468 MW(e).  The project is expected to deliver, on average, 19 
1,600 GWh/yr to the grid (including consideration of line losses from the turbines to shore), for 20 
an average effective capacity factor of 39 percent (DOI 2009-TN2527).  The project will occupy 21 
an area of about 25 mi2 (16,000 ac), or roughly 120 ac per turbine (or about 34 ac per installed 22 
megawatt). 23 

Using similar 3.6-MW wind turbine designs, approximately 1,018 wind turbines would be 24 
necessary to produce the same energy as the BBNPP target of 1,600 MW(e) at a 90 percent 25 
capacity factor, assuming a wind-energy capacity factor of 40 percent.  The review team 26 
estimates that about 122,000 ac (about 192 mi2) would be required for these offshore turbines, 27 
assuming 120 ac per turbine. 28 

Wind turbines generally can serve as an intermittent baseload power supply (NPCC 2005-29 
TN1406).  Wind power, in conjunction with energy storage mechanisms such as pumped 30 
hydroelectric or compressed air energy storage (CAES), or another readily dispatchable power 31 
source, such as hydropower, might serve as a means of providing baseload power.  The EIA is 32 
not projecting any growth in pumped storage capacity through 2040 (DOE/EIA 2014-TN3585).  33 
In addition, the review team concludes in Section 9.2.3.4 that the potential for new hydroelectric 34 
development in the ROI is limited.  Therefore, the review team concludes that the use of 35 
pumped storage in combination with wind turbines to generate 1,600 MW(e) is unlikely. 36 

(3) Capacity factor is a measure of how often an electric generator runs for a specific period of time. It 
indicates how much electricity a generator actually produces relative to the maximum it could produce at 
continuous full power operation during the same period. 
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A CAES plant consists of motor-driven air compressors that use low-cost, off-peak electricity to 1 
compress air into a suitable geological repository such as an underground salt cavern, a mine, 2 
or a porous rock formation.  During periods of high electricity demand, the stored energy is 3 
recovered by releasing the compressed air through a combustion turbine to generate electricity 4 
(NPCC 2010-TN2107).  A few CAES plants are currently in operation. The first CAES plant, a 5 
290-MW plant near Bremen, Germany, began operating in 1978.  The second CAES plant, a 6 
110-MW plant located in McIntosh, Alabama, has been operating since 1991.  Both facilities use 7 
mined salt caverns for compressed air storage (Succar and Williams 2008-TN2122).  The 8 
largest CAES facility under consideration in the United States is the 2,700-MW Norton Energy 9 
Storage facility in Ohio which, if built, would store compressed air in 600 ac of underground 10 
limestone mines (FirstEnergy 2009-TN2102; OPSB 2011-TN2111).  However, there does not 11 
appear to be any timetable for the development of the Norton project at this time. 12 

Alternatively, the power company could install 1,100 2-MW(e) wind turbines to match the 13 
planned output of the nuclear unit and also build and maintain a backup power source (e.g., a 14 
natural-gas plant) to provide power when the wind farm is not operating at full capacity.  This 15 
would involve a smaller commitment of land (about 132,000 ac) for the wind turbines.  But it 16 
would also involve the cost and impacts of building two power plants:  the wind turbines and the 17 
natural-gas plant. 18 

The construction and maintenance of land-based wind-energy facilities alters ecosystem 19 
structure through vegetation clearing, soil disruption, and the potential for erosion.  Wind-energy 20 
facilities can also result in avian mortality (AWWI 2014-TN3777).  Building and operating 21 
offshore wind turbines could affect the marine ecosystem (species and habitat) and avian 22 
species.  Wind turbines can be highly visible because of their heights and locations (e.g., 23 
ridgelines, open plains, and near offshore).  The aesthetic impacts associated with a large 24 
number of wind turbines could be significant.  In addition, there could be impacts related to 25 
water quality, cultural resources, noise, and socioeconomics (e.g., tourism and property values). 26 

For the preceding reasons, the review team concludes that a wind-energy facility would not 27 
currently be a reasonable alternative to construction of a 1,600-MW(e) nuclear power-28 
generation facility that would be operated as a baseload plant within PPL’s ROI.  The primary 29 
reason for this conclusion is the intermittent nature of wind-power generation, which makes it 30 
unsuited, by itself, to produce baseload power.  However, because it is a proven generating 31 
technology available in the ROI, it will be considered by the review team in the combination of 32 
energy alternatives in Section 9.2.4. 33 

9.2.3.3 Solar Power  34 

Solar energy depends on the availability and strength of sunlight (strength is measured as 35 
kWh/m2), and solar power is considered an intermittent source of energy.  Solar facilities would 36 
have equivalent or greater environmental impacts than a new nuclear facility at the BBNPP site.   37 
The construction of solar power-generating facilities has the potential for substantial impacts on 38 
natural resources (such as wildlife habitat, land use, and aesthetics).  As stated in the GEIS, 39 
land requirements are approximately 6.2 ac/MW(e) for photovoltaic cells and approximately 40 
3 ac/MW(e) for solar thermal systems (NRC 2013-TN2654).  This would require a footprint of 41 
approximately 9,920 ac (4,014 ha) for photovoltaic cells and 4,800 ac (1,942 ha) for solar 42 
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thermal systems to produce a 1,600 MW(e) baseload capacity.  Both of these alternatives would 1 
increase environmental impacts by constructing on a much larger footprint area.  The footprint 2 
needed to produce a 1,600 MW(e) baseload capacity solar power facility is much too large to 3 
construct at the proposed plant site.  In addition, the capacity factor for solar photovoltaic power 4 
operation ranges between 0.14 to 0.33.  The capacity factor in the ROI would fall somewhere 5 
between that of Boston (as high as 24 percent) and Miami (as high as 26 percent) if panels with 6 
two-axis tracking are used (Ardani and Margolis 2011-TN2522).  Assuming a 0.25 capacity 7 
factor, the land-use requirements could be three to four times larger than these estimates. 8 

In the ROI, two types of collectors for solar resources were considered:  concentrating collectors 9 
and flat-plate collectors.  Concentrating collectors are mounted on a tracker, which allows them 10 
to face the sun at all times of the day.  The DOE’s Office of Energy Efficiency and Renewable 11 
Energy rates the solar resources of the States within the ROI as comparable to western State of 12 
Arizona but not as high as California or Colorado, which are among the best states for solar 13 
power generation (DOE/EERE 2014-TN3783). 14 

However because of the low conversion efficiency and the low availability factor, for a large 15 
solar plant to be practical, a means to store large quantities of energy (those discussed in 16 
Section 9.2.3.2) for distribution when the plant is producing less than 1,600 MW(e) would be 17 
needed.  However, the use of these storage mechanisms on this scale in the ROI is unlikely, as 18 
discussed in Section 9.2.3.2. 19 

For the preceding reasons, the review team concludes that solar energy facilities would not 20 
currently be a reasonable alternative to construction of a 1,600-MW(e) nuclear power-21 
generation facility that would be operated as a baseload plant within the ROI.  However, 22 
because it is a proven generating technology available in the ROI, it will be considered by the 23 
review team in the combination of energy alternatives in Section 9.2.4. 24 

9.2.3.4 Hydropower  25 

The GEIS (NRC 1996-TN288) estimates use of 1,600 mi2 (4,144 km2) of land per 1,000 MW(e) 26 
generated by hydropower.  Based on this estimate, hydropower would require flooding more 27 
than 2,600 mi2 (6,734 km2) to produce a baseload capacity of 1,600 MW(e), resulting in a large 28 
impact on land use.  29 

The most recent comprehensive state-by-state study of potential impoundment and diversion 30 
hydropower resources in the United States was published by DOE in 2006 (Hall et al. 2006-31 
TN2092).  The 2006 study was a follow-on examination of a 2004 study that evaluated potential 32 
water energy resources to identify which of the resources could be feasibly developed.  The 33 
2006 study attempted to determine the realistic hydropower potential of the resources by 34 
focusing more closely on the low-head resources (i.e., elevation changes of 30 ft or less) and 35 
low-power resources.  The development model included consideration of working flow 36 
restrictions that were equivalent to half the stream flow rate at the site or sufficient flow to 37 
produce an average of 30 MW.  The study found that a potential total of 1,115 MW (annual 38 
average) was feasible in the states of Pennsylvania, New Jersey, Delaware, and Maryland from 39 
such water resources.  In order to produce the 1,600 MW(e) of baseload capacity required by 40 
the BBNPP, all of these potential hydropower sites and several unidentified additional 41 
hydropower generating facilities would need to be developed and in operation. 42 



Environmental Impacts of Alternatives 

Draft NUREG–2179 9-26 April 2015 

In addition, environmental considerations associated with hydropower dams include alteration of 1 
aquatic habitats above and below the dam, which would affect existing aquatic species, and the 2 
constraint the dam puts on migrating fish species in the area.  Another consideration is the 3 
potential displacement of communities by flooding the new reservoir, or local communities' loss 4 
of use of the current river system for recreational activities.  5 

Based on these considerations and the enormous amount of land that would be affected by 6 
hydropower, the staff concluded that hydropower is not a feasible alternative to construction of a 7 
new 1,600-MW(e) nuclear power-generation facility operated as a baseload plant within PPL’s 8 
ROI. 9 

As discussed in NUREG-1437 (NRC 2013-TN2654), ocean and tidal technologies are being 10 
developed but are in their infancy and have not been used at utility scale.  In addition, in the 11 
Annual Energy Outlook 2014, DOE/EIA has not included these technologies in its projections 12 
(DOE/EIA 2014-TN3585).  Therefore the review team concludes that these technologies are not 13 
feasible alternatives within the ROI to construction of a new nuclear power-generation facility 14 
operated as a baseload plant at the proposed site. 15 

9.2.3.5 Geothermal Energy 16 

Geothermal energy has an average capacity factor of 90 percent and can be used for baseload 17 
power where available; however, the development of geothermal generating facilities is only 18 
likely to occur in limited geographical areas because of the limited availability of the resource 19 
(NRC 2013-TN2654).  Geothermal plants are most likely to be sited in the western continental 20 
United States, Alaska, and Hawaii, where hydrothermal reservoirs are prevalent (DOE 2008-21 
TN1409).  There are no high-temperature geothermal resources that would be suitable for 22 
power generation in Pennsylvania, New Jersey, Maryland, or Delaware (NREL 2009-TN3781). 23 

Therefore, the review team concludes that a geothermal energy facility would not be a 24 
reasonable alternative to construction and operation of a 1,600-MW(e) nuclear power plant 25 
supplying baseload electricity.  26 

9.2.3.6 Wood Waste  27 

A wood-burning facility can provide baseload power and operate with a high annual capacity 28 
factor and with thermal efficiency similar to a coal plant (EPA 2007-TN2660; NREL 1993-29 
TN2661).  The fuels required are variable and site-specific.  A significant impediment to the use 30 
of wood waste to generate electricity is the high cost of fuel delivery and high construction cost 31 
per megawatt of generating capacity.  Estimates in NUREG-1437 suggest that the overall level 32 
of construction impacts per megawatt of installed capacity would be approximately the same as 33 
that for a coal-fired plant (NRC 2013-TN2654).  Similar to coal-fired plants, wood-waste plants 34 
require large areas for fuel storage and processing and involve the same type of combustion 35 
equipment.  In the Annual Energy Outlook 2014 (DOE/EIA 2014-TN3823), DOE/EIA projects 36 
that growth in the generating capacity from biomass (which includes wood waste) in the 37 
ReliabilityFirst Corporation (RFC) East region between 2011 and 2025 will be about 115 MW(e). 38 
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Because of the small projected increase in generating capacity for wood power-generation 1 
plants, the review team concludes that wood waste would not be a reasonable alternative to a 2 
1,600-MW(e) nuclear power-generation facility operated as a baseload plant.  3 

9.2.3.7 Municipal Solid Waste 4 

Municipal solid-waste combustors incinerate the waste and use the resultant heat to produce 5 
steam, hot water, or electricity.  The combustion process reduces the volume of waste and the 6 
need for new solid-waste landfills.  Municipal waste combustors use three basic types of 7 
technologies:  mass burn, modular, and refuse-derived fuel (DOE/EIA 2001-TN26).  Mass 8 
burning technologies are most commonly used in the United States.  This group of technologies 9 
processes raw municipal solid waste “as is,” with little or no sizing, shredding, or separation 10 
before combustion.  More than one-fifth of the U.S. municipal solid-waste incinerators use 11 
refuse-derived fuel.  In contrast to mass burning, where the municipal solid waste is introduced 12 
“as is” into the combustion chamber, refuse-derived fuel facilities are equipped to recover 13 
recyclables (e.g., metals, cans, and glass) followed by shredding the combustible fraction into 14 
fluff for incineration (EPA 2009-TN1412).   15 

Municipal solid-waste combustors generate an ash residue that is buried in landfills, as well as 16 
SO2 and NOx emissions.  The ash residue is composed of bottom ash and fly ash.  Bottom ash 17 
refers to that portion of the unburned waste that falls to the bottom of the grate or furnace.  Fly 18 
ash represents the small particles that rise from the furnace during the combustion process.  Fly 19 
ash is generally removed from flue gases using fabric filters and/or scrubbers (EPA 2008-20 
TN1413). 21 

Currently, 84 waste-to-energy plants are operating in the United States (Michaels 2014-22 
TN3849).  These plants have a combined generating capacity of approximately 2,770 MW(e), or 23 
an average of approximately 33 MW(e) per plant (Michaels 2014-TN3849).  Given the small 24 
average output of existing plants, the review team concludes that generating electricity from 25 
municipal solid waste would not be a reasonable alternative to a 1,600-MW(e) nuclear power-26 
generation facility operated as a baseload plant within PPL’s ROI.  27 

Other Biomass-Derived Fuels  28 

In addition to wood and municipal solid-waste as fuel, several other biomass-derived fuels are 29 
available for fueling electric generators, including burning crops, converting crops to a liquid fuel 30 
(such as ethanol), and gasifying crops (including wood waste).  The EIA estimates that wind and 31 
biomass will be the largest source of renewable electricity generation among the non-32 
hydropower renewable fuels through the year 2040 (DOE/EIA 2014-TN3585).   33 

Co-firing biomass with coal is possible when low-cost biomass resources are available.  34 
Co-firing is the most economic option for the near future to introduce new biomass power 35 
generation.  These projects require small capital investments per unit of power-generation 36 
capacity.  Co-firing systems range in size from 1 to 30 MW(e) of biopower capacity (DOE 2008-37 
TN1416).  38 

Finally, the DOE/EIA projects limited growth in biomass power in the RFC East region, which 39 
includes the PPL service territory.  From 2011 to 2025, the review team’s analysis is based on 40 
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an in-service date of 2025 based on PPL’s response to the NRC’s request for additional 1 
information on the BBNPP schedule (PPL Bell Bend 2014-TN3625).  Even if the actual in-2 
service date were to slip by a few years, the review team would not expect such a change to 3 
affect the overall conclusions regarding energy alternatives for two reasons.  First, the 4 
projections by PPL and by the DOE/EIA used by the review team in its analyses do not change 5 
appreciably in the later years and are generally consistent with the data used for 2025.  Second, 6 
the environmental impacts of the feasible alternatives are not likely to change appreciably,  so 7 
the conclusions by the review team regarding environmental preferability are unlikely to change. 8 

DOE/EIA projects biomass capacity (including wood-burning facilities) in the RFC East region 9 
will increase by only 115 MW(e) (DOE/EIA 2014-TN3823).  The review team concludes that 10 
given the relatively small size of biomass generation facilities, biomass-derived fuels do not offer 11 
a reasonable alternative to a 1,600-MW(e) nuclear power-generation facility operated as a 12 
baseload plant within PPL’s ROI.  13 

9.2.3.8 Fuel Cells 14 

Fuel cells work without combustion and its associated environmental side effects.  Power is 15 
produced electrochemically by passing a hydrogen-rich fuel over an anode, air over a cathode, 16 
and then separating the two by an electrolyte.  The only byproducts are heat, water, and carbon 17 
dioxide.  Hydrogen fuel can come from a variety of hydrocarbon resources by subjecting them to 18 
steam under pressure.  Natural gas is typically used as the source of hydrogen. 19 

Phosphoric acid fuel cells are generally considered first-generation technology.  Higher 20 
temperature, second-generation fuel cells achieve higher fuel-to-electricity and thermal 21 
efficiencies.  The higher temperatures contribute to improved efficiencies and give the second-22 
generation fuel cells the capability to generate steam for cogeneration and combined-cycle 23 
operations. 24 

During the past three decades, significant efforts have been made to develop more practical 25 
and affordable fuel cell designs for stationary power applications, but progress has been slow.  26 
The cost of fuel cell power systems must be reduced before they can be competitive with 27 
conventional technologies (DOE 2008-TN1417).  DOE has an initiative called the Solid State 28 
Energy Conversion Alliance with the goal of developing large (i.e., 250 MW or greater) fuel cell 29 
power systems, including those based on coal-derived fuels.  Another goal of the Solid State 30 
Energy Conversion Alliance is to cut costs of electricity generated via fuel cells to $700 per 31 
kilowatt (electrical) (DOE 2011-TN2083).  However, it is not clear whether DOE will achieve 32 
these goals and, if so, when the associated fuel cells might reach commercial operations. 33 

The review team concludes that, at the present time, fuel cells are not economically or 34 
technologically competitive with other alternatives for baseload electricity generation.  Future 35 
gains in cost competitiveness for fuel cells compared to other fuels are speculative. 36 

For the preceding reasons, the review team concludes that a fuel cell energy facility would not 37 
currently be a reasonable alternative to construction of a 1,600-MW(e) nuclear power-38 
generation facility operated as a baseload plant within PPL’s ROI. 39 
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9.2.4 Combination of Alternatives 1 

Individual alternatives to the construction of a new nuclear unit at the BBNPP site might not be 2 
sufficient on their own to generate PPL’s target value of 1,600 MW(e) because of the small size 3 
of the resource or lack of cost-effective opportunities.  Nevertheless, it is conceivable that a 4 
combination of alternatives might be cost-effective.  There are many possible combinations of 5 
alternatives.  It would not be reasonable to examine every possible combination of energy 6 
alternatives in an EIS.  Doing so would be counter to the Council on Environmental Quality’s 7 
direction that an EIS should be analytic rather than encyclopedic, shall be kept concise, and shall 8 
be no longer than absolutely necessary to comply with NEPA and Council on Environmental 9 
Quality regulations (40 CFR 1502.2(a), (b)[TN2123]).  Given that PPL’s objective is for a new 10 
baseload generation facility, a fossil energy source, most likely coal or natural gas, would need to 11 
be a significant contributor to any reasonable alternative energy combination.  12 

In developing a combination of energy alternatives for other combined license applications, the 13 
review team has typically relied on data from the power company’s integrated resource plan 14 
and/or data from the most recent EIA Annual Energy Outlook.  However, because of the 15 
regulatory structure for power companies within the ROI, and the fact that BBNPP would be a 16 
merchant plant, PPL does not publish an integrated resource plan.  The review team also found 17 
that the Annual Energy Outlook 2014 (DOE/EIA 2014-TN3585) predictions for growth in 18 
renewable sources in the RFC East region that includes the ROI are less than the growth that 19 
would be necessary to meet the Renewables Portfolio Standard (RPS) for New Jersey 20 
(NJBPU 2011-TN2526), which is in the ROI.  Compliance with the New Jersey RPS will require 21 
greater growth in renewable sources (or considerable compliance payments) beyond the growth 22 
predicted by the Annual Energy Outlook.  Because of this situation, the review team has relied 23 
on the information in the latest annual report for the New Jersey RPS, the New Jersey Energy 24 
Master Plan (New Jersey 2011-TN2115), and other public information to develop the 25 
combination of energy alternatives. 26 

In Chapter 8 the review team concluded that there is a sufficient need for power by 2025 to 27 
justify building and operating one nuclear unit with a total capacity of up to 1,600 MW(e).  The 28 
analysis on which the review team’s conclusion is based considered planned new generation 29 
sources.  Therefore, the combination of alternative energy sources would involve the addition of 30 
generating sources beyond what is already planned. 31 

The review team considered whether 1,600 MW(e) could be provided by wind and solar, each 32 
with a backup power source; a combination of sources including biomass, municipal solid 33 
waste, and geothermal; and natural gas.  The EIA estimates that through 2040 the combination 34 
of wind, solar, and biomass will provide most of the growth in renewable electricity generation in 35 
the United States (DOE/EIA 2014-TN3585).  Wind or solar energy sources without a backup 36 
power source are not considered here for baseload purposes, but that does not preclude their 37 
development; in fact, there is great interest in developing such renewable energy resources.  38 
The consumption of natural gas by the facility in the combination of alternatives case can be 39 
offset by the production of energy from wind and solar resources when available; however, a 40 
combination of alternatives would still necessitate the installation of natural-gas power facilities 41 
to ensure that power is available as a baseload power source when wind and solar sources 42 
cannot meet the demand. 43 
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The review team considered a spectrum of energy alternatives that were reasonable for the PPL 1 
ROI and, for the purpose of analysis, developed a combination of alternatives case that 2 
comprises solar and wind power, biomass (including municipal solid waste and methane from 3 
landfills) and natural-gas-fired power generation.  Additional savings from energy efficiency and 4 
conservation programs were not included in the combination of energy alternatives because the 5 
States within the ROI are already pursuing a very aggressive goal for these programs, which the 6 
review team assumes will have already implemented those activities that would be cost-7 
effective. 8 

The review team assessed the environmental impacts of a combination of natural-gas-fired 9 
combined-cycle power-generating units with a total capacity of 1,025 MW(e) at the PPL site 10 
using closed-cycle cooling and the following additional contributions from within or near the PPL 11 
ROI:  400 MW(e) from solar, 650 MW(e) from wind, and 575 MW(e) from biomass sources.(4)  12 
These contributions were derived based on the expected percentage contributions to new 13 
generation from these resources considering sources such as the Annual Energy Outlook 2014 14 
(DOE/EIA 2014-TN3585), the New Jersey Energy Master Plan (New Jersey 2011-TN2115), and 15 
the New Jersey RPS (NJBPU 2011-TN2526).  The solar and wind sources would be backed up 16 
by the natural-gas-powered generation.  The review team believes that the preceding 17 
contributions are reasonable and representative for the PPL ROI given the publicly available 18 
information in the cited Federal and State sources.  The contributions of the generating sources 19 
used in the combination of energy alternatives reflect the review team analyses in Sections 20 
9.2.2 and 9.2.3. 21 

The capacity factor for solar photovoltaic power operation ranges between of 0.14 to 0.33.  The 22 
capacity factor in the ROI would fall somewhere between that of Boston (as high as 24 percent) 23 
and Miami (as high as 26 percent) if panels with two-axis tracking are used (Ardani and 24 
Margolis 2011-TN2522).  Assuming a 0.25 capacity factor, the 400 MW(e) from solar energy 25 
would generate on average 883 GWh of electricity annually.  Land use required for this installed 26 
capacity would be approximately 2,500 ac.  Additional transmission lines might be needed to 27 
connect the locations of the photovoltaic panels to those areas in ROI with the largest load 28 
growth rate. 29 

The capacity factor for wind-power generation is within the range of 0.25 to 0.40.  The higher 30 
the capacity factor, the less area would be necessary to support the wind turbine facilities.  31 
Offshore wind generally provides for the highest capacity factors and so the review team 32 
assumed the development of offshore wind resources.  Assuming a 0.40 capacity factor, the 33 
650 MW(e) from wind energy would generate on average 2,270 GWh of electricity annually.  An 34 
offshore wind farm of this installed capacity would occupy about 35 mi2 (22,200 ac) based on an 35 
extrapolation from the Cape Wind project, a 468 MW(e) project that will occupy about 25 mi2 36 
(DOI 2009-TN2527).  Obtaining offshore wind energy along the New Jersey, Delaware, or 37 

                                                 
(4) Because there is limited landfill gas available, the review team assumes that the biomass is composed 
of 100 MW(e) of landfill gas (with emissions similar to a natural-gas combined-cycle plant) and 700 
MW(e) of a combination of biomass (such as wood waste) and municipal solid waste, with emissions 
similar to a coal plant.  These assumptions were used to estimate the emissions of this portion of the 
combination of energy alternatives. 
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Maryland shorelines may require lengthy new transmission lines to deliver the power to those 1 
areas with the highest demand for electricity. 2 

For the remainder of the energy sources that make up the combination of alternatives (biomass, 3 
municipal solid waste and landfill gas), the review team assumed a capacity factor of 0.85, 4 
which is consistent with the fossil energy combustion alternatives discussed in Sections 9.2.3.1 5 
and 9.2.3.2.  While land would necessarily be used to host these facilities and, in the cases of 6 
biomass and municipal solid waste, additional land would be needed for storage of fuel 7 
materials, combustion residue (such as fly ash), and landfills, the review team did not attempt to 8 
quantify the additional land used.  In addition there could be attendant environmental effects on 9 
air, water, ecology, socioeconomics, waste, cultural resources and historical properties, and 10 
human health; these are discussed earlier for each of the other power sources. 11 

The review team assumed that the 1,025-MW(e) natural-gas-fired portion of the combination of 12 
alternatives would be built at the BBNPP site in a manner similar to the 1,600-MW(e) natural-13 
gas-fired alternative discussed in Section 9.2.2.2.  Consequently, the environmental effects for 14 
building this portion of the combination of alternatives would be scaled to be about 65 percent of 15 
the natural-gas-fired alternative.  However, the natural-gas plant would operate at a lower 16 
capacity factor than that assumed in Section 9.2.2.2 because it would reduce its output when 17 
the wind and solar resources were generating electricity.  It would only operate at full capacity 18 
when wind and solar generation dropped to zero.  Based on the capacity factors of 25 percent 19 
and 40 percent assumed for solar and wind, respectively, the natural-gas plant would operate at 20 
an average capacity factor of about 58 percent. 21 

Overall, the review team concludes that the impacts on land use would be MODERATE, based 22 
on the impacts of the natural-gas plant, the solar facilities, the biomass facilities, and their 23 
respective transmission lines.  On the same basis, the impacts on terrestrial ecological 24 
resources and air quality would be similar to those for the natural-gas plant from Section 9.2.2.2, 25 
which were SMALL to MODERATE.  The impacts on surface water and groundwater, cultural 26 
and historic resources, human health, and waste are also expected to be similar to those for the 27 
natural-gas plant, which were SMALL.  For aquatic resources, there would be an increase in 28 
aquatic effects for construction of offshore wind facilities, assuming that these would have a 29 
footprint requiring in-water installation (pile-driving noise and vibration, dewatering, etc.).  There 30 
may also be additional effects to consider for threatened or endangered species and Essential 31 
Fish Habitat.  Also, operation may introduce electromagnetic fields that may attract some 32 
aquatic species and repel others.  As a result the aquatic impacts would be SMALL to 33 
MODERATE.  As with the natural-gas plant, the impacts on socioeconomic resources are 34 
expected to range from SMALL (adverse) to MODERATE (beneficial).  Similar to the situation 35 
for a natural-gas-fired plant, there are no environmental pathways by which the identified 36 
minority or low-income populations within the region would be likely to suffer disproportionately 37 
high and adverse environmental impacts.  The review team believes that the preceding 38 
contributions are representative of a combination of energy sources that could be considered for 39 
comparison with a new nuclear power plant and together form a reasonable combination 40 
alternative.  A summary of the review team characterization of the environmental impacts 41 
associated with the construction and operation of the preceding combination of energy 42 
alternatives is shown in Table 9-3. 43 
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Table 9-3. Summary of Environmental Impacts of a Combination of Power Sources 1 

Impact Category Impact Comment 
Land Use MODERATE A natural-gas-fired plant would have land-use impacts for the power 

block, cooling towers and support systems (approximately 176 ac), 
and for a new connection to an existing natural-gas pipeline 
(approximately 12 ac).   

Air Quality SMALL to 
MODERATE 

Emissions from the natural-gas-fired plant and the biomass facilities
would be approximately: 
SOx – 2,497 T/yr 
NOx – 451 T/yr 
PM10 – 20 T/yr 
CO – 1,483 T/yr 
CO2 – 7.4 million T/yr. 
Small amounts of hazardous air pollutants would also be emitted.  
Biomass emission estimates were assumed to be similar to that of 
a coal plant. 

Water Use and 
Quality 

SMALL Impacts would be somewhat less than the impacts of a new nuclear 
power plant located at the BBNPP site. 

Ecology SMALL to 
MODERATE 

Wind-energy facilities could affect aquatic resources and result in 
bird mortality if placed offshore.  

Waste 
Management 

SMALL  The only significant waste would be from spent selective catalytic 
reduction catalyst used for control of NOx emissions and ash from 
biomass and municipal solid-waste sources. 

Socioeconomics 
(except Taxes and 
Economy) 

SMALL Adverse Construction and operations workforces would be noticeable but 
not significant.  There would likely not be noticeable adverse 
impacts on community services or infrastructure due to the 
relatively small number of in-migrants.  Impacts during operation 
would be minor because of the small workforce involved.  The 
natural-gas-fired, biomass, and wind turbines would have aesthetic 
impacts, as would the build-out of transmission lines.  For the 
natural-gas-fired plant, noise would be detectable offsite during 
construction and operation but noise levels would not be expected 
to exceed existing SSES plant noise. 

Socioeconomics 
(Taxes and 
Economy) 

MODERATE 
Beneficial 

The addition to property tax base, while smaller than for a nuclear 
or coal-fired plant, would still be noticeable.  

Human Health SMALL Regulatory controls and oversight would be protective of human 
health. 

Historic and 
Cultural Resources 

SMALL Regulatory controls and consultation with Federal and State 
agencies, tribes, and interested parties would identify appropriate 
measure to identify potential impacts and coordinate appropriate 
mitigative actions. 

Environmental 
Justice 

NONE There are minority and low-income persons in the 50-mi region; 
however, the nearest populations are over 13 mi from the site.  
Therefore, impacts on such persons would likely be minimal and 
not disproportionate. 



  Environmental Impacts of Alternatives 

April 2015 9-33 Draft NUREG–2179 

9.2.5 Summary Comparison of Alternatives 1 

Table 9-4 contains a summary of the review team’s environmental impact characterizations for 2 
constructing and operating new nuclear, coal-fired, and natural-gas-fired combined-cycle 3 
generating units at the BBNPP site.  The combination of alternatives shown in Table 9-4 4 
assumes siting of natural-gas combined-cycle generating units at the BBNPP site and siting of 5 
other generating units within PPL’s ROI.   6 

Table 9-4. Summary of Environmental Impacts of Construction and Operation of New 7 
Nuclear, Coal-Fired, and Natural-Gas-Fired Generating Units and a 8 
Combination of Alternatives  9 

Impact Category Nuclear Coal  Natural Gas 
Combination of 

Alternatives 
Land Use SMALL  LARGE SMALL  MODERATE 
Air Quality SMALL for 

criteria 
pollutants 
SMALL 

incremental 
contribution to 

GHG emissions 
from BBNPP 

MODERATE for 
criteria 

pollutants and 
for GHG 

emissions   
 

SMALL for 
criteria 

pollutants  
MODERATE 

for GHG 
emissions 

SMALL for 
criteria pollutants 
MODERATE for 
GHG emissions 

 

Water Use and Quality SMALL SMALL SMALL SMALL 
Ecology MODERATE SMALL to 

MODERATE 
SMALL SMALL to 

MODERATE 
Waste Management SMALL MODERATE SMALL SMALL 
Socioeconomics  
(except Taxes and Economy) 

SMALL to 
MODERATE 
Adverse 

SMALL to 
MODERATE 

Adverse 

SMALL 
Adverse 

SMALL Adverse 

Socioeconomics 
(Taxes and Economy) 

MODERATE 
Beneficial 

MODERATE 
Beneficial 

MODERATE 
Beneficial 

MODERATE 
Beneficial 

Human Health SMALL SMALL SMALL SMALL 
Historic and Cultural Resources SMALL SMALL SMALL SMALL 
Environmental Justice NONE NONE NONE NONE 

The review team reviewed the available information about the environmental impacts of power-10 
generation alternatives compared to the construction of a new nuclear unit at the BBNPP site.  11 
Evaluating the alternatives to a nuclear power plant, use of a natural-gas-fired plant would have 12 
fewer impacts in some areas.  Comparing nuclear and natural gas, the natural gas plant would 13 
have fewer impacts on ecology while having greater impacts on air quality.  While some 14 
socioeconomic impacts are reduced because of the smaller workforce, local positive economic 15 
impacts would also be smaller.  On balance, the review team concludes that the environmental 16 
impacts of these two options would be similar.  Based on this review, the review team concludes 17 
that, from an environmental perspective, none of the viable energy alternatives is clearly 18 
preferable to construction of a new baseload nuclear power-generating plant located within 19 
PPL’s ROI. 20 
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Because of current concerns related to GHG emissions, the review team believes that it is 1 
appropriate to specifically discuss the differences among the alternative energy sources 2 
regarding CO2 emissions.  CO2 emissions for the proposed action and energy-generation 3 
alternatives are discussed in Sections 5.7.2, 9.2.2.1, 9.2.2.2, and 9.2.4.  Table 9-5 summarizes 4 
the CO2 emission estimates for a 40-year period for the alternatives considered by the review 5 
team to be viable for baseload power generation.  These estimates are limited to the emissions 6 
from power generation and do not include CO2 emissions for workforce transportation, building, 7 
fuel cycle, or decommissioning.  Among the viable energy-generation alternatives, the CO2 8 
emissions for nuclear power are a small fraction of the emissions of the other viable energy-9 
generation alternatives.  Adding the transportation emissions for the nuclear plant workforce and 10 
fuel cycle emissions would increase the emissions for plant operation over a 40-year period to 11 
about 11,000,000 MT CO2e.  This number is still significantly lower than the emissions for the 12 
plant operations portion of any of the other reasonable energy-generation alternatives.  13 

Table 9-5.  Comparison of Direct Carbon Dioxide Emissions for Energy Alternatives 14 

Generation Type Years 
CO2 Emission 
(metric tons)(a) 

Nuclear Power(b) 40 181,000   
Coal-Fired Generation(c) 40 445,000,000
Natural-Gas-Fired Generation(d) 40 171,000,000
Combination of Alternatives(e) 40 270,000,000
(a) Nuclear power emissions are in units of metric tons of CO2e, whereas the other energy alternatives emissions 

estimates are in units of metric tons of CO2.  If nuclear power emissions were represented in metric tons of CO2, 
the value would be slightly less, because the other greenhouse gas emissions would not be included. 

(b) From Section 5.7.2.2 for one unit operational emissions, not including CO2 emissions for workforce 
transportation 

(c) From Section 9.2.2.1  
(d) From Section 9.2.2.2  
(e) From Section 9.2.4 (assuming only natural-gas power generation has significant CO2 emissions) 

On June 3, 2010, the EPA issued a rule that tailors the applicability criteria.  The rule 15 
determines which stationary sources and modifications to existing projects become subject to 16 
permitting requirements for GHG emissions under the PSD and Title V programs of the Clean 17 
Air Act (75 FR 31514 -TN1404).  According to the Tailoring Rule, GHG emissions are a 18 
regulated New Source Review pollutant under the PSD major source permitting program if the 19 
source (1) is otherwise subject to PSD (for another regulated New Source Review pollutant) and 20 
(2) has a GHG potential to emit equal to or more than 75,000 T/yr of CO2e (i.e., “carbon dioxide 21 
equivalent” adjusting for different global warming potentials for different GHGs), then the source 22 
would be subject to BACT.  The use of BACT has the potential to reduce the amount of GHGs 23 
emitted from stationary source facilities.  The implementation of this rule could reduce the 24 
amount of GHGs from the values indicated in Table 9-5 for coal and natural gas, as well as from 25 
other alternative energy sources that would otherwise have appreciable uncontrolled GHG 26 
emissions.  The GHG emissions from the production of electricity from a nuclear power source 27 
are primarily from the fuel cycle and such emissions could be reduced further if the electricity 28 
from the assumed fossil-fuel source powering the fuel cycle is subject to BACT controls.  GHG 29 
emissions from the production of electrical energy by a nuclear power source are orders of 30 
magnitude less than those of the reasonable alternative energy sources.  Accordingly, the 31 
comparative relationship between the energy sources listed in Table 9-5 would not change 32 
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meaningfully, even if possible reductions of the GHG emissions from the nuclear fuel cycle are 1 
ignored, because GHG emissions from the other energy source alternatives would not be 2 
sufficiently reduced to make them environmentally preferable to the proposed project. 3 

On January 8, 2014, the EPA introduced new regulations that would limit the amount of CO2 4 
that can be emitted from new fossil-fuel-fired power plants (79 FR 1430-TN3720).  The EPA has 5 
proposed separate limits for fossil-fuel-fired boilers and IGCC units, and natural-gas-fired 6 
stationary combustion units.  The proposed limits for fossil-fuel-fired utility boilers and IGCC 7 
units are 1,100 lb CO2/MWh gross over a 12-operating month period, or 1,000-1,050 lb 8 
CO2/MWh gross over an 84-operating month (7-year) period.  The proposed limits for natural-9 
gas-fired stationary combustion units are 1,000 lb CO2/MWh gross for larger units (>850 10 
mmBtu/hr) and 1,100 lb CO2/MWh gross for smaller units (≤850 mmBtu/hr).  The 11 
implementation of this rule could reduce the amount of GHGs from the values indicated in 12 
Table 9-5 for coal and natural gas, as well as from other alternative energy sources that would 13 
otherwise have appreciable uncontrolled GHG emissions.  However, as discussed above, GHG 14 
emissions from the other energy source alternatives would not be sufficiently reduced to make 15 
them environmentally preferable to the proposed project.. 16 

CO2 emissions associated with other energy-generation alternatives, such as wind power, solar 17 
power, and hydropower, would be associated with workforce transportation, construction, and 18 
decommissioning of the facilities.  Because these power-generation alternatives do not involve 19 
combustion, the review team considers the GHG emissions to be minor and concludes that the 20 
GHG emissions would have a minimal cumulative impact.  Other energy-generation alternatives 21 
involving combustion of oil, wood waste, municipal solid waste, or biomass-derived fuels would 22 
produce CO2 emissions from combustion, as well as from workforce transportation, plant 23 
construction, and plant decommissioning.  It is likely that the CO2 emissions from the 24 
combustion process for these alternatives would dominate the other CO2 emissions associated 25 
with the generation alternative.   26 

It is also likely that the CO2 emissions from these alternatives would be of the same order of 27 
magnitude as the emissions for the fossil-fuel alternatives considered in Sections 9.2.2.1, 28 
9.2.2.2, and 9.2.4.  However, because these alternatives were determined by the review team 29 
not to meet the need for baseload power generation, the review team has not evaluated their 30 
CO2 emissions quantitatively.  Insofar as some of these alternatives, such as biomass, are 31 
considered in the combination of alternatives discussed in Section 9.2.4, they would increase 32 
the total CO2 emissions beyond the numbers shown in Table 9-5; however, the review team 33 
considers the small fraction contributed by these technologies in comparison to the contributions 34 
of the natural-gas component for the combination of alternatives case to have a minimal further 35 
cumulative impact that does not warrant a more precise analysis. 36 

As discussed in Chapter 8, the review team has concluded that the need for the additional 37 
baseload power generation has been demonstrated.  Also, as discussed earlier in this chapter, 38 
the review team concludes the viable alternatives to the proposed action would all involve the 39 
use of fossil fuels (coal or natural gas).  Consequently, the review team concludes that the 40 
proposed action results in the lowest level of emissions of GHGs among the viable alternatives. 41 
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9.3 Alternative Sites 1 

NRC EISs prepared in conjunction with a COL application are intended to analyze alternatives 2 
to the proposed action (10 CFR 51.71(d) [TN250]).  The review team uses NRC guidance in 3 
Section 9.3 of the ESRP (NRC 2000-TN614) to evaluate the alternative sites and determine if 4 
any obviously superior alternative to the proposed site exists.  ESRP Section 9.3 regarding the 5 
site-selection process calls for the identification of an ROI followed by successive screenings of 6 
candidate areas, potential sites, candidate sites, and the proposed site.  Section 9.3.1 of this 7 
EIS presents a discussion of the applicant’s site-selection process, which includes identification 8 
of the ROI for possible siting of a new nuclear power plant.  This discussion is followed by the 9 
review team evaluation of the applicant’s site-selection process (Section 9.3.1.3). 10 

This section discusses PPL’s process for selecting its proposed and alternative sites, and the 11 
review team’s evaluation of the process.  PPL’s site-selection process was based on guidance 12 
in the following documents:  NRC’s ESRP (NRC 2000-TN614), Regulatory Guide 4.2 13 
(NRC 1976-TN89), Regulatory Guide 4.7 (NRC 1998-TN1008), 10 CFR Part 100 (TN282), and 14 
the Electric Power Research Institute’s Siting Guide (EPRI 2002-TN1799).  15 

In its COL application, PPL proposed the BBNPP site for a new U.S. Evolutionary Power 16 
Reactor (U.S. EPR) unit.  The decision to select the BBNPP site was based on a special case 17 
exception from the systematic site-selection process as identified in the ESRP (NRC 2000-18 
TN614).  This exception allows the applicant to conduct the site-selection process among the 19 
candidate sites, and then do a comparison of the proposed site with the candidate sites, rather 20 
than selecting the proposed site from among the candidate sites based on a site-by-site 21 
comparison.  The proposed site is adjacent to a currently operating nuclear power plant 22 
previously found acceptable on the basis of a NEPA review. 23 

This section describes the site-selection process PPL used to identify alternative sites, the 24 
review team’s evaluation process, the alternative sites selected by PPL, and discusses the 25 
environmental impacts of locating a new nuclear generating unit at each alternative site.  For the 26 
purposes of this alternative sites evaluation, impacts evaluated include NRC-authorized 27 
construction, operation, and other cumulative impacts including preconstruction activities.  28 
Sections 9.3.2 through 9.3.4 provide a site-specific description of the environmental impacts at 29 
each alternative site based on issues such as land use, air quality, water resources, terrestrial 30 
and aquatic ecology, socioeconomics and environmental justice, and historic and cultural 31 
resources, and transmission-line corridors.  Section 9.3.5 contains tables of the review team’s 32 
characterization of the impacts at the alternative sites and comparison with the proposed site to 33 
determine if there are any alternative sites that are environmentally preferable to the proposed 34 
site. 35 

9.3.1 Alternative Sites Selection Process 36 

The NRC’s site-selection process guidance in the ESRP calls for identification of a ROI—the 37 
geographic area considered by an applicant in searching for candidate areas and potential sites 38 
for possible siting of a new nuclear power plant (NRC 2000-TN614).  Within that ROI, screening 39 
criteria are applied to sequentially evaluate candidate areas, potential sites, and candidate sites.  40 
This systematic process leads to the selection of a proposed site and alternative sites unless 41 
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the applicant proposes a site based on the special case identified in ESRP Section 9.3 1 
(NRC 2000-TN614) for proposing to locate a new nuclear facility on the site of an existing 2 
nuclear power plant previously found acceptable on the basis of a NEPA review.  PPL used the 3 
ESRP Section 9.3 special case to select the BBNPP site as its proposed site for a new unit.  4 

The review team identified requests for additional information related to PPL’s site-selection 5 
process and associated results submitted by PPL in the COL application (through Revision 3 of 6 
the application).  As a result of these information requests, PPL developed a major revision to 7 
its site-selection process and documented it in Revision 4 of the ER (PPL Bell Bend 2013-8 
TN3377) and in a separate Alternative Site Evaluation Report Revision 2 (UniStar 2011-TN505).  9 
The process PPL used to select its alternative sites is documented in ER Revision 4 and the 10 
Alternative Site Evaluation Report and described in the following sections. 11 

9.3.1.1 Selection of Region of Interest 12 

In its ER, PPL generally defined the geographic scope or primary market area for the BBNPP as 13 
the eastern part of the PJM classic market area, encompassing parts of eastern Pennsylvania, 14 
Virginia, and Maryland, and all of New Jersey and Delaware (PPL Bell Bend 2013-TN3377).  15 
The ROI, shown on Figure 9-1, covers approximately 31,296 mi² (81,056 km²) and 16 
encompasses the major population centers of the cities of Wilmington, Delaware; 17 
Allentown/Bethlehem/Easton, Pennsylvania; Harrisburg, Pennsylvania; Scranton/Wilkes-Barre, 18 
Pennsylvania; Philadelphia, Pennsylvania; Baltimore, Maryland; and Newark, New Jersey (PPL 19 
Bell Bend 2013-TN3377).  This area is closely approximated by the service territories for the 20 
electric delivery companies identified and depicted in Figure 9-1.  The PJM classic market area 21 
is a sub-set of the entire PJM area as defined by the North American Electric Reliability 22 
Corporation (NERC) (PPL Bell Bend 2013-TN3377).  23 

As described in ESRP Section 9.3 (NRC 2000-TN614), an ROI is typically selected based on 24 
geographic boundaries (e.g., the state in which the proposed site is located) or the relevant 25 
service area for the proposed plant.  By selecting the eastern part of PJM classic market area, 26 
PPL’s designated ROI is consistent with expectations for an ROI.  The review team concludes 27 
that the ROI used in PPL’s COL application is reasonable for consideration and analysis of 28 
potential sites.  The review team also finds that PPL’s basis for defining its ROI did not arbitrarily 29 
exclude desirable candidate locations.  30 

9.3.1.2 Selection of Candidate Areas 31 

The next step in PPL’s site-selection process was to identify suitable candidate areas within the 32 
ROI by screening with exclusionary criteria.  Candidate Areas refer to one or more areas within 33 
the ROI that remain after unsuitable areas have been removed.  The staff’s review of PPL’s 34 
exclusionary criteria found them to be consistent with those identified in ESRP Section 9.3 35 
(NRC 2000-TN614) and the Siting Guide (EPRI 2002-TN1799).  More specifically, PPL 36 
excluded areas from further consideration if they exceeded the following characteristics:  37 

 exhibited a population density of more than 300 persons per square mile 38 

 were located more than 30 mi from 345-kV or higher transmission lines 39 

 were located more than 15 mi from an adequate source of cooling water 40 
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 contained land that was dedicated to other uses, such as national and State parks and tribal 1 
lands. 2 

The distribution of the exclusionary criteria are shown in summary on Figure 9-2. The candidate 3 
areas are all areas that were not eliminated by these criteria.  These candidate areas are shown 4 
as white areas throughout the states in the ROI. 5 

 6 
Figure 9-2.  Candidate Area Exclusionary Criteria (PPL Bell Bend 2013-TN3377) 7 

9.3.1.3 Selection of Potential Sites 8 

PPL considered various brownfield sites, remediation sites, other power facilities, and a 9 
greenfield site as possible locations for a new nuclear power plant within the ROI.  More than 10 
8,000 sites within the ROI were initially identified for consideration (UniStar 2011-TN505).  This 11 
initial pool of sites within the ROI was established from the following sources:  (1) the DOE/EIA 12 
State Energy Profiles for each of the four states in the ROI, (2) state brownfield site databases 13 
for the five states in the ROI, and (3) PPL-owned sites provided by PPL (e.g., Martins Creek, 14 
New Jersey greenfield site).  These sources established the initial pool of over 8,000 sites, of 15 
which 356 were located within the candidate areas (PPL Bell Bend 2013-TN3377).  16 

Subsequently, PPL eliminated sites that could not provide the requisite 420 ac needed for an 17 
EPR to derive the following list of 14 potential sites: 18 
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 Bainbridge, Maryland 1 
 Baltimore/Washington International Airport, Maryland 2 
 Beiler, Maryland Conowingo, Maryland 3 
 Delaware City Plant, Delaware 4 
 Humboldt Industrial Park (Humboldt), Pennsylvania 5 
 Keystone Industrial Port Complex, Pennsylvania 6 
 Martins Creek, New Jersey 7 
 Montour, Pennsylvania 8 
 Peach Bottom, Pennsylvania 9 
 Seedco Industrial Park (Seedco), Pennsylvania 10 
 Sparrows Point, Maryland 11 
 Wallenpaupack, New Jersey 12 
 Indian River, Delaware. 13 

9.3.1.4 Selection of Candidate Sites  14 

To establish the list of candidate sites, PPL next confirmed whether the potential sites were 15 
licensable and otherwise viable sites for constructing a new nuclear power station.  The staff 16 
found that PPL’s elimination of the Baltimore/Washington International Airport, Delaware City 17 
Plant, Keystone Industrial Port Complex, and Sparrows Point sites due to population density 18 
within a 20-mi (32.2-km) radius of the site being in excess of 500 persons per square mile was 19 
consistent with NRC’s Regulatory Guide 4.7 population criterion.  20 

Upon further review of the Beiler site, PPL determined that a viable water source was beyond 21 
the 15-mi (24.1-km) exclusionary criterion after it was determined that the nearest point was too 22 
shallow for an inlet structure, and that site was eliminated from further consideration.  The 23 
review team evaluated this determination and determined that PPL’s elimination of the Beiler 24 
site was justified.  As a result, nine sites remained as candidate sites for the next step in the 25 
screening process:  26 

 Bainbridge 27 
 Conowingo 28 
 Humboldt 29 
 Martins Creek 30 
 Montour 31 
 Peach Bottom 32 
 Seedco 33 
 Wallenpaupack 34 
 Indian River. 35 

The locations of the candidate sites are shown in Figure 9-3.  The next step of PPL’s process 36 
was to select alternative sites from its list of nine candidate sites using 16 major criteria 37 
categories and 40 sub-criteria and ranking each candidate site against these criteria 38 
(UniStar 2011-TN505).  Commercial criteria, such as cost-related criteria, were not included in 39 
this evaluation.  PPL organized a nine-member Delphi panel consisting of personnel from 40 
PPL/Bell Bend, AREVA, and CH2M Hill to evaluate the nine sites against the criteria 41 
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(UniStar 2011-TN505).  In its analysis, the Delphi panel used publicly available data, information 1 
available through UniStar and PPL/Bell Bend files and personnel, and Google Earth images to 2 
evaluate the nine potential sites (UniStar 2011-TN505)   3 

 4 
Figure 9-3.  Candidate Sites (PPL Bell Bend 2013-TN3377) 5 

PPL applied weighting factors to each criteria with a) water resources and population density 6 
weighted the highest followed by; b) wetlands and transmission corridors; c) terrestrial and 7 
aquatic resources and geology/seismology; d) land use, human health, and postulated 8 
accidents; e) socioeconomics, and transportation access; f) environmental justice and historic 9 
and cultural resources; g) air quality; and h) fuel cycle impacts in the Alternative Site Evaluation 10 
Report (UniStar 2011-TN505).  This screening process reduced the nine candidate sites to 11 
three alternative sites (shown in Figure 9-4): 12 

 Montour 13 
 Humboldt 14 
 Seedco. 15 

Agency reviews of early versions of PPL’s screening raised concerns about the screening 16 
criteria, site weighting and scoring, and a request to consider at least one site outside of the 17 
Susquehanna River Basin.  In addition to the NRC, the EPA, USACE, and the Susquehanna 18 
River Basin Commission (SRBC) provided comments on Revision 1 of the Alternative Site 19 
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Evaluation Report (UniStar 2009-TN506).  In response to the challenges provided by these 1 
agencies, PPL added several sensitivity analyses to Revision 2 of its Alternative Site Evaluation 2 
Report that evaluated the effect on the relative ranking of candidate sites of changes to scoring 3 
criteria and weighting (UniStar 2011-TN505).  4 

As a part of the agencies’ review, in 2010 the EPA expressed concern about the fact that the 5 
three highest scoring Alternative Sites in Revision 1 of the Alternative Site Evaluation Report 6 
(UniStar 2009-TN506) were all located within the Susquehanna River Basin along with the 7 
proposed site (EPA 2010-TN1797).  EPA based its concern on the agency’s position that a 8 
viable water resource is one that is capable of meeting the needs of a proposed project as well 9 
as needs of the watershed, and that by limiting the candidate sites to one watershed PPL runs 10 
the risk of project failure if the watershed needs are not met.  The EPA noted the concerns of 11 
the SRBC regarding the availability of water from, and the potential adverse impacts on, the 12 
Susquehanna River in both the local reach and negative impacts on the river farther 13 
downstream.  Therefore, it was the EPA’s belief that the alternative site-selection process 14 
should be revised to avoid the situation where all candidate sites are located in a single 15 
watershed. 16 

In response to that request, the Martins Creek site, the most favorable non-Susquehanna River 17 
Basin alternative site, was added by PPL for consideration as a fourth alternative site in the 18 
Federal NEPA analyses by the NRC, USACE, and EPA (PPL Bell Bend 2013-TN3377).  19 
However, as the Martins Creek site was examined in more detail by the review team, it was 20 
determined that a nuclear power plant at that site may not be compatible with the restrictions on 21 
development imposed by the Highlands Water Protection and Planning Act, N.J.S.A. 13:20-1 et 22 
seq. (“Highlands Act”) (NJHC 2012-TN1796).  More specifically, the State of New Jersey’s 23 
Highlands Water Protection and Planning Council identified that the Martins Creek site falls 24 
within the following Resource Management Plan designated protected areas: 25 

 Conservation Zones − areas with significant agricultural lands interspersed with associated26 
woodlands and environmental features that should be preserved when possible27 

 Environmentally Constrained Sub-Zones – lands containing significant environmental28 
features within the Conservation Zone that should be preserved and protected from non-29 
agricultural development30 

 Carbonate Rock Areas – areas that are underlain by carbonate rock, such as limestone and31 
dolomite.  Inclusion of lands within a Carbonate Rock Area does not imply the presence of32 
karst features area-wide, but is indicative of the potential for solution of underlying carbonate33 
rock by surface or ground water, over time34 

 Prime Ground Water Recharge Areas – lands having the highest groundwater recharge35 
rates within each subwatershed36 

 Wellhead Protection Areas – areas surrounding a public water system well, from which37 
groundwater flows to the well and groundwater contamination38 

 Riparian Areas – areas adjacent to and hydrologically interconnected with Highlands Open39 
Waters Rivers and Streams40 
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 Agricultural Resource Areas – areas of the most concentrated and contiguous agricultural1 
uses as determined based on the prevalence of active farms, contiguous farming units of2 
250 ac or more, and the presence of Important Farmland Soils.3 

In its correspondence to the NRC on November 8, 2012, the Highland Council further clarified 4 
that a nuclear facility at the Martins Creek site “…would be inconsistent with the Highlands 5 
Regional Master Plan, and that the chances of securing needed approvals would be very 6 
limited” (NJHC 2012-TN1795). 7 

For these reasons, the review team determined that it was unlikely the Martins Creek site would 8 
be a licensable site for a nuclear power plant and dismissed the site from further evaluation in 9 
this EIS.  The EPA also concurred with this decision in a conference call with NRC and USACE 10 
on December 4, 2012 (NRC 2013-TN4042). 11 

After removal of the Martins Creek site, three alternative sites remained (shown in Figure 9-4): 12 

 Montour13 
 Humboldt14 
 Seedco.15 

For the Humboldt site, subsequent to the submittal of the COL application, and detailed 16 
evaluation of the site by the review team, the private landowner of the Humboldt Industrial Park 17 
continued to develop the site.  As part of its development activities, the landowner filed a 18 
Department of the Army permit application under Section 404 of the Clean Water Act (33 USC 19 
1344 et seq.-TN1019) and Section 10 of the Rivers and Harbors Appropriation Act (33 USC 403 20 
et seq.-TN660) related to impacts on jurisdictional wetlands and navigable waters of the United 21 
States.  Based on this filing, the Department of the Army authorized the industrial park owner to 22 
impact approximately 1,200 ft2 of waters of the United States associated with a road crossing for 23 
the future development of a new industrial park. The 420 ac (170 ha) site that the COL applicant 24 
evaluated for an EPR on the Humboldt site is located within the 3,796 ac (1536 ha) Humboldt 25 
Industrial Park area covered by the permit (PPL Bell Bend 2013-TN3377).  In granting the 26 
permit under Pennsylvania State Programmatic General Permit-4 (PASPGP-4), among the 27 
special conditions the USACE included was the requirement that all remaining waters and/or 28 
wetlands within the industrial park would be protected by a conservation easement, and that 29 
such easement shall be recorded as a Declaration of Restrictive Covenants for Conservation 30 
Easement in the land records of Luzerne County, Pennsylvania (USACE 2012-TN3807; 31 
BIA 2003-TN3808).  However, if the landowner never performs the work authorized under the 32 
PASPGP-4, then the contingent restrictions creating the easement within the industrial park may 33 
not be triggered.  The applicant may request modification of the existing PASPGP-4 to allow for 34 
the removal of the restrictive covenant.  Such a request would then require the USACE to 35 
review the project under an individual permit process, resulting in further regulatory 36 
consideration.  37 
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1 
Figure 9-4.  Alternative Sites and Proposed Site (PPL Bell Bend 2013-TN3377) 2 

For purposes of this EIS, the existence of the restrictive covenant in PASPGP-4 does not 3 
preclude consideration of Humboldt as an alternative site.  The Humboldt site is still largely 4 
undeveloped, and if the current or a future landowner of the Humboldt site were to submit an 5 
application to the USACE to impact additional wetlands on the site, notwithstanding the 6 
existence of PASPGP-4, the USACE would consider any such new application. 7 

The review team found that the revised screening criteria and weighting factors applied by PPL 8 
were responsive to its comments, consistent with the agencies’ regulations and guidance, and 9 
were not unreasonable.  As a result the review team determined that PPL’s three candidate 10 
sites are among the best that could be found within the ROI and are reasonable sites for 11 
consideration in this EIS and comparison to PPL’s preferred site, the BBNPP site.   12 

9.3.1.5 Review Team Evaluation of PPL’s Site Selection  13 

The review team reviewed the siting methodology used by PPL to select its ROI, candidate 14 
areas, potential sites, candidate sites, and alternative sites.  Based on PPL’s description of its 15 
process and the review team’s evaluation of the criteria used (as addressed in the commentary 16 
in the previous section), the review team determined the process used to identify alternative 17 
sites was a logical approach consistent with NRC guidance (NRC 2000-TN614) and, therefore, 18 
was adequate.  19 
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In accordance with ESRP Section 9.3 (NRC 2000-TN614), the review team performed an 1 
independent comparison of the proposed and alternative sites.  The review team visited each of 2 
the alternative sites between March 2009 and June 2012.  Following the guidance in ESRP 3 
Section 9.3, the review team collected and analyzed reconnaissance-level information for each 4 
of the alternative sites.  The team then used the information provided in the ER, responses to 5 
requests for additional information (RAIs), information from other Federal and State agencies, 6 
and information gathered at the visits to each alternative site to evaluate the cumulative impacts 7 
of building and operating a new nuclear power plant at those sites.  Therefore, the analysis 8 
includes the impacts of NRC-authorized construction and operation, as well as impacts from 9 
other actions affecting the same resources.  Cumulative impacts occur when the effects of an 10 
action are added to or interact with other effects in a particular place and within a particular time.  11 
As a result, the cumulative impact assessment entails a more extensive and broader review of 12 
possible effects of the action beyond the site boundary. 13 

The cumulative analysis for the impacts at the alternative sites was performed in the same 14 
manner as discussed in Chapter 7 of this for the proposed site except as specified in ESRP 15 
Section 9.3 (NRC 2000-TN614), a reconnaissance-level analysis was conducted for the 16 
alternative sites.  To inform the cumulative analysis, the review team researched EPA 17 
databases for recent EISs within the State, used an EPA database for permits for water 18 
discharges in the geographic area to identify water-use projects, and used www.recovery.gov to 19 
identify projects in the geographic area funded by the American Recovery and Reinvestment 20 
Act of 2009 (Public Law 111-5; 26 USC 1-TN1250).  The review team developed tables of the 21 
major projects near each alternative site that were considered relevant in the cumulative 22 
analysis.  The review team used the information to perform an independent evaluation of the 23 
direct and cumulative impacts of the proposed action at the alternative sites to determine if one 24 
or more of the alternative sites was environmentally preferable to the proposed site. 25 

Included in the cumulative analyses are past, present, and reasonably foreseeable future 26 
Federal, non-Federal, and private actions that could have meaningful cumulative impacts with 27 
the proposed action.  For the purposes of this analysis, the past is defined as the time period 28 
prior to receipt of the COL application.  The present is defined as the time period from the 29 
receipt of the COL application until the start of building the BBNPP unit.  The future is defined as 30 
the time period from the start of building the BBNPP unit through its operation and eventual 31 
decommissioning. 32 

Using Chapter 7 as a guide, the specific resources and components that could be affected by 33 
the incremental effects of the proposed action and other actions in the same geographic area 34 
were identified.  The affected environment that serves as the baseline for the cumulative 35 
impacts analysis is described for each alternative site and includes a qualitative discussion of 36 
the general effects of past actions.  For each resource area, the geographic area over which 37 
past, present, and reasonably foreseeable future actions could reasonably contribute to 38 
cumulative impacts is defined and described in later sections.  The analysis for each resource 39 
area at each alternative site concludes with a cumulative impact finding (SMALL, MODERATE, 40 
or LARGE).  For those cases in which the level of impact on a resource was greater than 41 
SMALL, the review team also discussed whether building and operating a nuclear unit would be 42 
a “significant” contributor to the cumulative impact.  In the context of this evaluation, “significant” 43 
is defined as a contribution that is important in reaching that impact level determination. 44 
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The cumulative impacts are summarized for each resource area in the sections that follow.  The 1 
level of detail is commensurate with the significance of the impact for each resource area.  The 2 
findings for each resource area at each alternative site then are compared in a table at the end 3 
of Section 9.3 to the cumulative impacts at the proposed site (brought forward from Chapter 7).  4 
The results of this comparison are used to determine whether any of the alternative sites are 5 
environmentally preferable to the proposed site.  6 

The impacts described in Chapter 6 (e.g., nuclear fuel cycle, decommissioning) would not vary 7 
significantly from one site to another.  This is true because all of the alternative sites and the 8 
proposed site are in low-population areas and the review team assumes the same reactor 9 
design (therefore, the same fuel cycle technology, transportation methods, and 10 
decommissioning methods) for all of the sites.  As such, these impacts would not differentiate 11 
between the sites and would not be useful in the determination of whether an alternative site is 12 
environmentally preferable to the proposed site.  For this reason, these impacts are not 13 
discussed in the evaluation of the alternative sites.  14 

9.3.2 Montour 15 

This section covers the review team’s evaluation of the potential environmental impacts of siting 16 
a new nuclear unit at the Montour site located in Montour County, Pennsylvania.  The following 17 
sections describe a cumulative impact assessment conducted for each major resource area.  18 
The specific resources and components that could be affected by the incremental effects of the 19 
proposed action if it were implemented at the Montour site, and other actions in the same 20 
geographic area were considered.  This assessment includes the impacts of NRC-authorized 21 
construction, operations, and preconstruction activities.  Also included in the assessment are 22 
other past, present, and reasonably foreseeable Federal, non-Federal, and private actions that 23 
could have meaningful cumulative impacts when considered together with a new nuclear plant if 24 
such a plant were to be built and operated at the Montour site.  Other actions and projects 25 
considered in this cumulative analysis are described in Table 9-6. 26 

Table 9-6. Past, Present, and Reasonably Foreseeable Projects and Other Actions 27 
Considered in the Montour Site Cumulative Analysis 28 

Project Name Summary of Project Location Status 

Energy Projects 

SSES Units 1 and 
2 

Two 1,140-MW(e) boiling 
water reactors; Unit 1 was 
issued an operating license 
in 1982, Unit 2 was issued 
an operating license in 
1984.  Extension of 
operations of SSES Units 1 
and 2 for an additional 20-
year period beyond the 
end of the current license 
term, or until 2042 and 
2044, respectively.  Power 
uprates − currently 
operating at 3,952 MW(t) 
and 1,300 MW(e). 

26 mi E of the 
Montour site 

Operational (NRC 2014-TN3964).  
Renewed operating licenses 
issued November 2009 
(NRC 2014-TN3964).  Units 1 and 
2 approved for combined 48-MW(t) 
(1.4%) power uprate in 2001 and 
combined 463-MW(t) (13%) power 
uprate in 2008 (NRC 2012-
TN1538; NRC 2012-TN1900). 

 29 



Environmental Impacts of Alternatives 

Draft NUREG–2179 9-46 April 2015 

Table 9-6.  (contd) 

Project Name Summary of Project Location Status 
Limerick Nuclear 
Power Plant 
demonstration 
project 

Project will allow Exelon to 
put additional water into the 
Schuylkill River from a 
reservoir and an 
abandoned coal mine. 

34 mi SE of the 
Montour site 

DRBC approved docket May 8, 
2013 (DRBC 2013-TN3345). 

Three Mile Island 
Nuclear Station, 
Unit 1 

One 2,568-MW(t), 
786-MW(e) pressurized 
water reactor; Unit 1 was 
issued operation license in 
1974. 

63 mi S of the 
Montour site 

Operational (NRC 2014-TN3964); 
renewed operating license issued 
in October 2009 (NRC 2014-
TN3964). 

Three Mile Island 
Nuclear Station, 
Unit 2 

Unit 2 is in a non-operating 
status since the March 
1979 accident. 

63 mi S of the 
Montour site 

Shut down (NRC 2014-TN3964).  
Defueling was completed in April 
1990.  Plant is in a stable condition 
suitable for long-term management 
(post-defueling monitored storage) 
(NRC 2014-TN3285). 

Limerick 
Generating 
Station, Units 1 
and 2 

Two 3,514-MW(t), 
1,134-MW(e) boiling water 
reactors; Unit 1 was issued 
operation license in 1985, 
Unit 2 was issued 
operation license in 1989. 

81 mi SE of the 
Montour site 

Operational (NRC 2014-TN3964).  
Renewed operating licenses 
issued October 2014 (NRC 2014-
TN4050).  Units 1 and 2 approved 
for combined 260-MW(t) (17%) 
power uprate in 2011 (NRC 2012-
TN1538).  Water withdrawals from 
the Schuylkill River and Wadesville 
Mine pool were approved in May 
2013 (DRBC 2013-TN3345). 

Peach Bottom 
Atomic Power 
Station, Units 2 
and 3 

Two 3,514-MW(t), 1,112-
MW(e) boiling water 
reactors; Unit 2 was issued 
operation license in 1973, 
Unit 3 was issued 
operation license in 1974. 

93 mi SE of the 
Montour site 

Operational (NRC 2014-TN3964); 
renewed operating licenses issued 
in 2003 (NRC 2014-TN3964).  

Peach Bottom 
Atomic Power 
Station, Unit 1 

200-MW(t), high-
temperature, gas-cooled 
reactor operated from June 
1967 to final shutdown on 
October 31, 1974 

93 mi SE of the 
Montour site 

Shut down (NRC 2014-TN3964).  
All spent fuel has been removed 
and the spent fuel pool is drained 
and decontaminated; Unit 1 is in 
SAFSTOR status (NRC 2014-
TN3346). 

PPL Montour 
Electric Steam 
Station 

1,550-MW coal power plant Adjacent Operational (PPL 
Corporation 2012-TN1191).  

White Deer 
Energy Project 

7-MW tire derived energy 10 mi W of the 
Montour site 

Proposed, Application submitted 
Oct. 2011 to the PADEP (White 
Deer Energy 2012-TN1188; White 
Deer Energy 2013-TN4035). 

Panda Patriot 
Power Plant 

829-MW natural-gas 
combined-cycle (NGCC) 
generating station 

11 mi NW of the 
Montour site 

Proposed.  Formerly Moxie Patriot 
Power Plant, was acquired by 
Panda Power in 2013; projected 
commercial operations start date 
2016 (PPF 2013-TN3374). 
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Table 9-6.  (contd) 

Project Name Summary of Project Location Status 
Bucknell 
University Gas 
Combined Heat 
and Power Plant 

5-MW dual-fuel turbine 
generator set (natural gas 
first, oil second); generates 
thermal energy in heat-
recovery steam generators 
and electricity 

13 mi SW of the 
Montour site 

Operational (Bucknell 
University 2014-TN3737). 

Sunbury 
Generation 

Four oil and coal units; 438 
MW 

18 mi S of the 
Montour site 

Operational (EPA 2014-TN3507).  
Title V Permit renewal 
(PADEP 2012-TN3528). 

Shamokin Dam 
Project  

4.5-MW hydroelectric 
power, added to the 
already existing USACE 
Shamokin Dam 

18 mi SW of the 
Montour site 

Application for preliminary permit 
submitted August 2011 to Federal 
Energy Regulatory Commission 
(FERC) (76 FR 52656-TN1218). 

Intelliwatt 
Renewable 
Energy 

13 MW biomass (wood) 
energy 

22 mi N of the 
Montour site 

Proposed, secured 4.9 million state 
loan for construction in 2010 
(IntelliWatt 2014-TN4037). 

Hunlock Power 
Station 

130-MW NGCC facility 32 mi NE of the 
Montour site 

Operational (EPA 2014-TN3506). 

Good Spring  Originally planned to be an 
IGCC facility, in March 
2014 EmberClear 
announced a partnership 
with Tyr Energy for the 
development of two 337-
MW NGCC plants  

32 mi SE of the 
Montour site 

Proposed.  Construction is 
scheduled to start in June 2014 for 
NGCC1 (EmberClear 2014-
TN3325). 

PPL Martins 
Creek LLC, 
Harwood Oil 
Plant PA 

Oil plant 37 mi SE of the 
Montour site 

Operational (EPA 2014-TN3743). 

PPL Martins 
Creek LLC, 
Jenkins Oil Plant 
PA 

Oil plant 47 mi NE of the 
Montour site 

Operational (EPA 2014-TN3742). 

Tenaska Lebanon 
Valley Generating 
Station 

Up to 950-MW natural-gas 
facility 

48 mi SE of 
Montour site 

Proposed.  Construction scheduled 
in 2015; expected online in 2018 
(Tenaska 2014-TN3533). 

Blossburg 
Generating 
Station 

Gas plant 50 mi NW of the 
Montour site 

Operational (EPA 2014-TN3744). 

Brunner Island 
Power Plant 

1,490-MW three-unit, coal-
fired plant (PPL-owned) 

67 mi S of the 
Montour site 

Operational (EPA 2014-TN3531; 
PPL Corporation 2014-TN3672). 

Eureka 
Resources 
Wastewater-
Treatment 
Facilities 

Fracking wastewater 
treatment 

Two sites:  47 
mi NE of the 
Montour site 
(new 
construction) 
and 23 mi NW 
of the Montour 

Construction began in March of 
2013 (Eureka Resources 2013-
TN2615).  Became operational in 
October 2013 (Williams 2013-
TN3613; Eureka 2014-TN3673).  
Industrial Waste Permit (PA 
Bulletin 2014-TN3501; 
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Table 9-6.  (contd) 

Project Name Summary of Project Location Status 
site (operational 
since 2008) 

Lowenstein 2013-TN3510). 

Koppers 
Susquehanna 
Waste Plant 

The facility’s product lines 
include pressure-creosoted 
railroad ties, bridge 
timbers, switch ties, and 
crossing panels 

18 mi SW of the 
Montour site 

Operational (EPA 2014-TN3745). 

Viking Energy of 
Northumberland 
Waste Plant 

Waste plant 13 mi SW of the 
Montour site 

Operational (EPA 2014-TN3738; 
Biomass Magazine 2014-TN3923). 

Other fossil-fuel 
operational 
energy projects 

Numerous operating fossil-
fuel power-generating 
stations such as:  
Wheelabrator Frackville 
Energy Coal Plant, Foster 
Wheeler Mt. Carmel 
Cogen. Coal Plant, 
Binghamton Energy, 
Shawville, Paxton Creek, 
Lakeside, Saint Nicholas 
Cogeneration Project, 
Gilberton Power Co. 

Throughout the 
region 

Operational (EPA 2012-TN1193; 
EPA 2012-TN1192; Red 
Rock 2012-TN1602; GenOn 
Energy 2012-TN1601; GEO 2014-
TN3513; Lakeside Energy 2013-
TN3534; EPA 2014-TN3735; 
EPA 2014-TN3736). 

Wind-energy 
projects 

Various wind-power-
generating projects 
including Locust Ridge 
Wind Farms 

Throughout the 
region 

Operational (Iberdrola 
Renewables 2012-TN1194). 

Hydropower 
energy projects 

Various hydropower 
projects including Safe 
Harbor, Goodyear Lake, 
York Haven, Muddy Run, 
Conowingo, Holtwood.  
Proposed:  Francis Walter 
Hydroelectric Project 

Throughout the 
region 

Operational (Enel 2012-TN1603; 
Olympus 2012-TN1600; 
Exelon 2012-TN1596; 
Exelon 2012-TN1595; PPL 
Corporation 2012-TN1594; Safe 
Harbor 2012-TN1604; 
USACE 2014-TN3509).  Proposed 
(76 FR 73619-TN3621; 
FERC 2013-TN3622). 

Susquehanna-
Roseland 500-kV 
transmission line 
and other 
transmission lines 
in the region 

500-kV power transmission 
lines 

Throughout the 
region 

DEIS submitted Dec 2011 
(NPS 2012-TN1209; FERC 2008-
TN1510).  Construction started in 
2012 and is projected to be in 
service in June 2015 (PSEG 2014-
TN3635). 

Marcellus gas 
pipeline 

Natural-gas transmission 
pipeline 

Will originate in 
Lycoming 
County, 
proceeding 
south to 
Maryland 

Proposed.  Completion planned for 
2015 (The Times Tribune 2012-
TN1210; FERC 2006-TN1511; 
PADEP 2013-TN1935; MDN 2014-
TN3488). 

Atlantic Sunrise 
Project 

Natural-gas transmission 
pipeline 

Throughout the 
region in 
Columbia and 

Includes Central Penn pipeline; 
FERC process has begun and 
construction is anticipated for 



  Environmental Impacts of Alternatives 

April 2015 9-49 Draft NUREG–2179 

Table 9-6.  (contd) 

Project Name Summary of Project Location Status 
Luzerne 
Counties 

summer 2016 (Williams 2014-
TN3614). 

Mining Projects 

Spike Island 
operation 

Coal refuse removal 27 mi W of the 
Montour site 

Application pending; water permit 
pending with SRBC (SRBC 2012-
TN1196). 

Various surface 
and subsurface 
mining projects 

Numerous operating 
anthracite and stone/quarry 
mining including Milton 
Quarry, Knorr, Bear Gap, 
Harmony Mine 

Throughout the 
region 

Operational (EPA 2012-TN1289; 
EPA 2012-TN1290; EPA 2012-
TN1197; EPA 2012-TN1198). 
  

Mt. Pisgah 
uranium deposit 

Uranium mines  46 mi SE of the 
Montour site 

Test mines conducted in the 
1950s, never developed 
commercially (Klemic and 
Baker 1954-TN1998). 

Various Marcellus 
natural-gas 
projects  

Various natural-gas 
extraction sites  

9+ mi N and NW 
of the Montour 
site  

Operational and Proposed 
(SRBC 2013-TN1999; 
PDCNR 2012-TN3505). 

Various acid mine 
drainage and 
abandoned mine 
remediation 

Mine remediation Throughout the 
region 

Ongoing (PADEP 2014-TN3503; 
PADEP 2005-TN690; 
PADEP 2014-TN3504). 

Transportation Projects 

Susquehanna 
River 
transportation 
projects 

Bridge replacements, road, 
traffic, and pedestrian 
projects 

Throughout the 
region 

Ongoing (PennDOT 2011-
TN1221). 

Parks and Aquaculture Facilities 

Milton State Park Activities include 
picnicking, boating, fishing, 
and hiking  

12 mi SW of the 
Montour site 

Development unlikely in this park 
(PDCNR 2012-TN1206). 

Ricketts Glen 
State Park 

Activities include 
picnicking, boating, 
swimming, camping, 
fishing, and hiking  

23 to 28 mi NW 
of the Montour 
site 

Development unlikely in this park 
(PDCNR 2012-TN1199). 

Other State Parks Various operating State 
parks such as: Sand Bridge 
State park, R.B. Winter 
State park, Locust Lake, 
Nescopeck, Hickory Run, 
Lehigh Gorge, Sand 
Bridge, McCalls Dam; 
Loyalsock Township 
Riverfront Park 

Throughout the 
region 

Development unlikely 
(PDCNR 2012-TN1287; 
PDCNR 2012-TN1288; 
PDCNR 2012-TN1203; 
PDCNR 2012-TN1200; 
PDCNR 2012-TN1202; 
PDCNR 2012-TN1201; 
PDCNR 2014-TN3520; 
Van Auken 2014-TN3986). 

Other Actions/Projects 

Assorted flood 
control projects 

Construction of levees, 
floodwalls, closure 

Throughout the 
region 

Ongoing (PADEP 2013-TN2002). 
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Table 9-6.  (contd) 

Project Name Summary of Project Location Status 

structures, and interior 
drainage structures 

Sandy-Longs Run Abandoned mine drainage 
watershed and aquatic 
restoration 

Throughout the 
region 

Ongoing (USACE 2012-TN1222). 

Adam T. Bower 
Memorial Dam 

Inflatable dam used in 
summer to make reservoir  

17 mi SW of the 
Montour site 

Seasonal (Sunbury 2014-TN3516). 

Various 
wastewater-
treatment plant 
facilities 

Sewage treatment Throughout the 
region 

Operational 

Various hospitals 
and industrial 
facilities that use 
radioactive 
materials 

Medical and other industrial 
isotopes 

Throughout the 
region 

Operational 

Safety Light 
Corporation 

Manufacturing, former user 
of radioactive materials 

16 mi SE of the 
Montour site 

Superfund site, cleanup of 
radioactive waste in process 
(NRC 2012-TN1211). 

Procter and 
Gamble 
Mehoopany Mill 

Paper products and 
natural-gas power 
generation for facility use 

47 mi NE of the 
Montour site 

Operational (EPA 2012-TN1212). 

US 
Gypsum/Ancillary 
Improvements 

660,000-ft2 wallboard 
manufacturing facility.  Use 
synthetic gypsum 
generated as flue gas 
desulfurization byproduct at 
the adjacent Montour plant 

Adjacent Operational (Walbridge 2012-
TN1213; EPA 2014-TN3499). 

Cherokee 
Pharmaceutical 
Plant 

Merck-owned steam-
generation (natural-gas) 
facility for pharmaceutical 
production  

8 mi S of the 
Montour site 

Operational (EPA 2012-TN1214). 

Great Dane 
Trailers   

Trailer manufacturing 8 mi SE of the 
Montour site 

Operational (Great Dane 2014-
TN3514). 

Benton Foundry Iron foundries 21 mi NE of the 
Montour site 

Operational (EPA 2012-TN1215). 

Foam Fabricators 
Inc./Bloomsburg 
Plant 

Polystyrene foam product 
manufacturing 

18 mi SE of the 
Montour site 

Operational (EPA 2012-TN1216). 

KYDEX Unlaminated plastics film 
and sheet 

17 mi SE of the 
Montour site 

Operational (EPA 2012-TN1217). 

Jersey Shore 
Steel Company 

Blast furnace/steel 
works/rolling 

34 mi NW of the 
Montour site 

Operational (EPA 2012-TN1291). 

Corixa 
Corporation 

Pharmaceutical 
preparations 

70 mi S of the 
Montour site 

Operational (EPA 2012-TN1590). 

Seedco Industrial 
Park  

Various industry and 
energy projects  

22 mi SE of the 
Montour site 

Operational and proposed (Jones 
Lang Laselle 2012-TN1292). 
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Table 9-6.  (contd) 

Project Name Summary of Project Location Status 
Various other 
large-scale 
industrial facilities  

Industrial/manufacturing 
facilities 

Throughout the 
region 

Operational (EPA 2012-TN1592; 
EPA 2012-TN1591; EPA 2012-
TN1589; EPA 2012-TN1588; 
EPA 2012-TN1293; EPA 2012-
TN1300). 

Misc. golf courses Golf courses Throughout the 
region 

Operational  

Other 
manufacturing 

Other manufacturing plants Throughout the 
region 

Operational (EPA 2014-TN3739; 
EPA 2014-TN3740). 

Future 
urbanization  

Construction of housing 
units and associated 
commercial buildings; 
roads, bridges, and rail; 
construction of water- 
and/or wastewater-
treatment and distribution 
facilities and associated 
pipelines, as described in 
local land-use planning 
documents 

Throughout the 
region 

Construction would occur in the 
future, as described in State and 
local land-use planning 
documents. 

The Montour site is a greenfield site located north of the existing Montour coal-fired power plant 1 
in Derry Township, approximately 2 mi (3.2 km) northeast of the borough of Washingtonville, 2 
Montour County, Pennsylvania.  State Route (SR) 54 and SR 254 are located to the west and 3 
south, respectively.  Figure 9-5 provides a location map showing a 6-mi (9.7-km) radius 4 
surrounding the Montour site (PPL Bell Bend 2013-TN3377).  The potential transmission- and 5 
water-corridor routes for the Montour site are shown in Figure 9-6. 6 

Offsite Areas Affected by PPL’s Consumptive-Use Mitigation Plan for the Proposed Montour 7 
Site 8 

The review team assumed that PPL would apply to the SRBC for a permit to consumptively use 9 
43 cfs (28 Mgd) of water from the West Branch of the Susquehanna River during operations of a 10 
nuclear plant at the Montour site.  The review team also assumed that the SRBC would impose 11 
consumptive-use mitigation requirements for a plant at the Montour site that would include 12 
compensating releases from upstream sources in an amount equal to the plant’s consumptive 13 
use, as was done for the proposed Bell Bend site. 14 

In its April 17, 2014, response to an RAI, (PPL Bell Bend 2014-TN3652), PPL described its plan 15 
for consumptive-use mitigation for a plant at the Montour site.  Under this plan, PPL would 16 
expand the capacity of its existing Rushton Mine water-treatment facility to provide 17 
approximately 14 cfs (9 Mgd) of water for consumptive-use mitigation (PPL Bell Bend 2014-18 
TN3536).  Rushton Mine discharges to Moshannon Creek, which is a tributary to the West 19 
Branch of the Susquehanna River with a confluence near Karthaus, approximately 20 mi 20 
northeast of Rushton Mine and upstream of the Montour site (Figure 9-7).  The remainder of the 21 
water required for consumptive-use mitigation (approximately 29 cfs [19 Mgd]) would be 22 
obtained by developing other mine sources. 23 
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Three potential mines were described by PPL that collectively have a capacity to yield 1 
approximately 22 cfs (14 Mgd) for consumptive-use mitigation (PPL Bell Bend 2014-TN3652).  2 
Locations of these mines are shown in Figure 9-7.  The Greenwich North Mine would discharge 3 
at a rate of 10 cfs (6.5 Mgd) to Cush Cushion Creek, a tributary of the West Branch of the 4 
Susquehanna River with a confluence at Cherry Tree, approximately 30 mi southwest of 5 
Rushton Mine.  The Gallitzin 10 Mine and the Hughes Mine would discharge to the headwaters 6 
of Clearfield Creek at rates of about 5 and 7 cfs (3.0 and 4.6 Mgd), respectively.  Clearfield 7 
Creek is a tributary of the West Branch of the Susquehanna River with a confluence near 8 
Clearfield.  The Hughes Mine currently discharges to the headwaters of the Little Conemaugh 9 
River, a tributary of the Allegheny River in the Ohio River Basin.  Water from the Hughes Mine 10 
would be redirected to Clearfield Creek via pipeline.  PPL stated that other mines in the vicinity 11 
of the Gallitzin 10 Mine could be developed to provide an additional discharge of 9 cfs (5.7 Mgd) 12 
to Clearfield Creek (PPL Bell Bend 2014-TN3652).  13 

The location and magnitudes of flow measurements used to trigger consumptive-use mitigation 14 
for a plant at the Montour site would be determined by the SRBC.  The review team assumed 15 
that triggering flows selected by the SRBC would result in the need for consumptive-use 16 
mitigation similar to that for the proposed BBNPP unit. 17 

The plan described by PPL for mitigation of consumptive use by a plant at the Montour site 18 
would not alter the existing consumptive-use mitigation releases from Cowanesque Lake. 19 

9.3.2.1 Land Use 20 

The following analysis includes impacts from building and operating a nuclear power plant at the 21 
Montour site, along with transmission lines needed to connect the plant to the electrical grid.  22 
The analysis also considers other past, present, and reasonably foreseeable future actions that 23 
affect land use, including the other Federal and non-Federal projects listed in Table 9-6.  For 24 
this analysis, the geographic area of interest is considered to be the 25-mi region centered on 25 
the Montour site plus any transmission-line and pipeline corridors that extend beyond that 26 
range.  The review team determined that a 25-mi radius would represent the smallest area that 27 
would be directly affected because it includes the primary communities that would be affected 28 
by the proposed project if it were located at the Montour site.  The geographic area of interest 29 
also includes lands bordering or otherwise closely associated with water features (e.g., 30 
shorelines, riparian zones, floodplains, and water-based recreation areas) affected by proposed 31 
Consumptive-Use Mitigation Plan (CUMP) activities associated with use of the Montour site.   32 

Site Description 33 

The 420-ac Montour site is located in the northern portion of a larger property owned by PPL in 34 
Montour County, Pennsylvania (Figure 9-5).  The site is predominantly agricultural land with 35 
scattered stands of forest.  In general, the topography of the site is level with higher elevations 36 
in its northern portions.  The total relief across the site is approximately 132 ft.  The Montour site 37 
is located in a Residential–Agricultural zoning district.  Approximately 241 ac (56 percent) of the 38 
land within the site area is prime farmland (UniStar 2011-TN505). 39 
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The surrounding area is sparsely populated, largely rural, with forests and small farms 1 
comprising the dominant land uses.  The Montour site is located immediately north of an 2 
existing coal-fired power plant, which is owned and operated by PPL and situated within the 3 
remainder of the PPL Montour property.  The coal-fired power plant has been operating since 4 
1972 and has a 1,550-MW generating capacity (PPL Generation 2014-TN3194).  A small 5 
residential area (Strawberry Ridge) and a larger community (Washingtonville) are located to the 6 
east and southwest of the Montour site, respectively.  A complex of greenhouses is located 7 
northwest of the site, and a gypsum/wallboard plant is located southeast of the site.  SR 54 and 8 
SR 254 are located to the west and south of the Montour site, respectively. 9 

PPL owns several parcels in the area including the coal-fired power plant site, the proposed 10 
Montour site, and adjoining lands.  PPL owns additional property north of the coal-fired power 11 
plant site, including the 165-ac Lake Chillisquaque reservoir that serves as a backup water 12 
source to the power plant and the Montour Preserve that surrounds the lake.  The preserve 13 
offers a variety of educational and recreational opportunities, including hiking, nature 14 
observation and photography, birding, boating, and fishing.  In addition, hunting occurs nearby 15 
(PPL Generation 2014-TN3194). 16 

Building and Operation Impacts 17 

Based on information provided by the applicant and the review team’s independent assessment, 18 
development of a proposed power plant at the Montour site would convert existing land uses on 19 
about 420 ac of the site to utility uses for the nuclear facility and associated structures and 20 
infrastructure.  Additional areas would be affected by laydown yards, stormwater-retention 21 
ponds, and borrow pits both during and after building activities.  The proposed new unit at the 22 
Montour site would take advantage of existing rail infrastructure serving the coal-fired power 23 
plant (UniStar 2011-TN505).  Table 9-7 summarizes expected land-use impact parameters for 24 
the Montour site, including the construction and operation of new water and transmission lines.  25 

Table 9-7.  Land-Use Impact Parameters for the Montour Site 26 

Parameter Value 
Property acreage (ac) 3,796 
Site acreage (ac) 420 
Estimated onsite land disturbance area (ac) 420 
Length of new water pipelines (mi)  12.6 
Right-of-way (ROW) clearing for new water pipelines (ac)(a) 183 
Length of transmission-line corridor (mi)  16.3 
ROW clearing for new transmission-line corridor (ac)(b) 395 
(a) The water line construction ROW is assumed to be 120 ft wide to allow installation of two 60-in. diameter pipes.  

The ROW width would be reduced to 80 ft at wetland and stream crossings.   
(b) A 200-ft-wide cleared ROW is assumed for new transmission-line construction across open land. 
(c) A 100-ft-wide cleared ROW is assumed in areas where the new line would parallel an adjacent existing 

transmission line. 
Source:  Bell Bend Nuclear Power Plant Alternative Site Evaluation v.[2], May 2011 (UniStar 2011-TN505) 

Because the project would not be consistent with the existing Residential−Agricultural zoning, 27 
that zoning would have to be changed.  However, considering the proximity to an existing 28 
operating power plant, the potential incompatibility with nearby land uses would be less than 29 
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suggested by the zoning.  The review team is not aware of any other substantial conflicts with 1 
any existing land-use plans.  Development of the Montour site would result in the loss of 2 
approximately 241 ac of prime farmland, which would have at most a minimal effect on 3 
agriculture in the geographic area of interest.  This is especially true considering the nearby 4 
presence of an existing power plant.  The review team does not expect the proposed plant to 5 
interfere substantially with PPL’s ongoing hunting and other conservation efforts on its Montour 6 
property. 7 

New water-intake and water-discharge pipelines would need to be constructed to obtain water 8 
from the West Branch of the Susquehanna River.  PPL’s initial conceptual design suggests the 9 
new water pipelines would extend west from the western border of the Montour site for 10 
approximately 12.6 mi, running parallel to a railroad line for the majority of the distance to the 11 
West Branch of the Susquehanna River.  The construction ROW for the new water lines would 12 
be 120 ft wide to allow installation of two 60-in. diameter pipes.  An estimated 183 ac would be 13 
cleared within the ROW to install the new water lines.  Development of the water lines would 14 
require a small amount of riverfront land sufficient for an intake, a major pumping station, and 15 
ancillary structures, as well as additional land for the construction of a pipeline large enough to 16 
provide approximately 50 Mgd of river water to the site.  The new pipeline would cross railroad 17 
tracks, a major highway, and several local roads between the river and the site (UniStar 2011-18 
TN505). 19 

Development of a proposed power plant at the Montour site would require construction of one 20 
new transmission line between the new plant and the proposed Catawissa substation.  One 21 
option being considered is to construct a new transmission line of approximately 16.3 mi from 22 
the southern boundary of the Montour site to the substation (UniStar 2011-TN505).  The total 23 
amount of cleared ROW needed is estimated to be approximately 395 ac. 24 

Most of the new and expanded transmission-line ROW would cross low-density rural land that is 25 
primarily agricultural and forest land.  In addition, the new transmission lines would cross 26 
numerous roads and highways.  Where a new transmission-line ROW would cross agricultural 27 
land, existing agricultural activities would be allowed to continue, and the effect of these 28 
corridors on land usage would be minimal.  Because of the steep, dissected landscape with 29 
most wetlands limited to riparian settings, the review team expects that transmission towers and 30 
other facilities could be built without substantial encroachment into wetlands or floodplains.  In 31 
some limited areas, expansion of the existing ROW may encroach onto adjacent residential or 32 
commercial lands requiring land acquisition and potentially causing conflicts with existing land 33 
uses.   34 

Cumulative Impacts 35 

Ongoing urbanization in the geographic area of interest could contribute to additional decreases 36 
in open areas, forests, and wetlands and generally result in some increase in residential and 37 
industrialized areas.  However, if recent trends described for the surrounding area 38 
(PDCED 2011-TN2225) continue, the region is likely to experience continued slow rates of 39 
development.  Future climate change could also result in changes in land use in the geographic 40 
area of interest, similar to those described in Section 7.1.  Most of the other projects described 41 
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in Table 9-6 do not suggest a likelihood of substantial changes in general land-use patterns 1 
within the geographic area of interest. 2 

If additional transmission lines, pipelines, or other utility lines were built for other energy 3 
projects, a cumulative land-use impact could occur from the additional amount of land converted 4 
to utility-corridor use within the geographic area of interest.  Multiple new utility line corridors 5 
could alter the land-use classification acreage proportions within the area.  However, the review 6 
team expects that the utility lines would be consistent with land-use plans and zoning 7 
regulations implemented by the affected counties.   8 

The review team concludes that the cumulative land-use impacts associated with the proposed 9 
project at the Montour site, related development of offsite corridors needed for transmission 10 
lines and other appurtenant facilities, and other projects in the geographic area of interest would 11 
be MODERATE.  This conclusion primarily reflects possible land-use conflicts from having to 12 
traverse numerous offsite properties to establish new ROWs for transmission lines and water 13 
pipelines for a new reactor at the Montour site.  Building and operating a new nuclear unit at the 14 
Montour site would be a significant contributor to these impacts. 15 

9.3.2.2 Water Use and Quality 16 

This section describes the review team’s assessment of impacts on water use and quality 17 
associated with building and operating a nuclear power plant at the Montour alternative site.  18 
The assessment considers other past, present, and reasonably foreseeable future actions that 19 
affect water use and quality, including the other Federal and non-Federal projects listed in 20 
Table 9-6.  The Montour site hydrology, water use, and water quality are discussed in Section 21 
9.3.2.2.3 of the ER (PPL Bell Bend 2013-TN3377). 22 

The ROI consists of the Susquehanna River Basin because water would be withdrawn from and 23 
wastewater would be discharged to the river if the proposed project were located at the Montour 24 
site.  Based on PPL’s description (PPL Bell Bend 2013-TN3377), the review team estimated 25 
that the intake and discharge structures would be located on the West Branch of the 26 
Susquehanna River, approximately 15 mi upstream from the confluence with the North Branch 27 
of the Susquehanna River) at Sunbury.  The U.S. Geological Survey (USGS) gage closest to 28 
the intake location for the Montour site, with an extended period of discharge observations, is at 29 
Lewisburg (USGS Gage 01553500, the West Branch of the Susquehanna River at Lewisburg).  30 
The available discharge record for this gage is from 1939 to the present.  Mean annual 31 
discharge for the period from 1981 to 2013 is 11,010 cfs, and the P95 flow (the daily flow that is 32 
exceeded 95 percent of the time) for the same period is 1,270 cfs.  Curwensville Dam, 33 
constructed by the U.S. Army Corps of Engineers in 1965 for flood control, is the only major 34 
dam in the West Branch Susquehanna sub-basin with significant influence on WBSR flows. 35 

The West Branch of the Susquehanna River at the point of intake and discharge for a plant at 36 
the Montour site has a designated protected water use for aquatic life of warm-water fishes and 37 
migratory fishes (Pennsylvania Code, Title 25, Chapter 93.9l [PA Code 25-93 -TN611]).  Water 38 
quality in the West Branch of the Susquehanna River at Lewisburg is monitored by the SRBC as 39 
part of its large river biological assessment (Shenk 2011-TN698).  Water-quality parameters 40 
evaluated by the SRBC include temperature, dissolved oxygen, conductivity, pH, alkalinity, total 41 
suspended solids, nitrogen, nitrite, nitrate, turbidity, phosphorous, orthophosphate, total organic 42 
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carbon, hardness, calcium, magnesium, sodium, chloride, sulfate, iron, manganese, and 1 
aluminum.  The WBSR was rated as slightly impaired for biological condition at this monitoring 2 
location in 2010 (Shenk 2011-TN698).  Water quality was monitored in 2002 and 2009 near the 3 
intake/discharge location for a plant at the Montour site (SRBC 2014-TN3708).  All parameters 4 
measured satisfied the water-quality standards in Table 2-6.  The lower West Branch of the 5 
Susquehanna River is not designated by SRBC as mine-drainage impaired (SRBC 2013-6 
TN2942).   7 

For groundwater, the geographic area of interest is limited to the site and the immediate 8 
surroundings because PPL has indicated groundwater would not be used when building or 9 
operating the plant (PPL Bell Bend 2013-TN3377).  The geologic map of Pennsylvania (Berg et 10 
al. 1980-TN3709) indicates that the bedrock at the Montour site is composed of the same 11 
formations present at the BBNPP site.  The review team assumed that the bedrock aquifer 12 
characteristics at the Montour site would be similar to those at the BBNPP site.  Surficial 13 
deposits in the area of the Montour site are sandy to clayey glacial tills of pre-Illinoisan age 14 
(>770,000 years) (Sevon 1989-TN3700; Sevon and Braun 2000-TN3701). 15 

Building Impacts 16 

Because building activities at the Montour site would be similar to those for the BBNPP site,  17 
the review team assumed the amount of water needed for building activities at the Montour site 18 
would be the same as that required for building activities at the BBNPP site.  Water for 19 
construction and preconstruction would be supplied by a dedicated line from the Pennsylvania-20 
America Water Company (PAWC) municipal groundwater supply system at Berwick (PPL Bell 21 
Bend 2013-TN3377).  As described in Section 4.2.2, the review team determined that the 22 
average work-day water demand for building activities is about 5 percent of the average unused 23 
capacity of the PAWC Berwick well system, and the resulting impact on water resources would 24 
be minor. 25 

The intake and discharge structures for a plant at the Montour site would be similar in design to 26 
those proposed for the BBNPP site (PPL Bell Bend 2013-TN3377).  PPL would locate the 27 
structures to minimize impacts to wetlands and the Susquehanna River (PPL Bell Bend 2013-28 
TN3377).  Building the structures would be subject to the same regulatory and monitoring 29 
conditions as described in Section 4.2 at the BBNPP site.  Therefore, the review team 30 
determined that the effects on river flows and water quality of building the intake and discharge 31 
structures would be temporary and limited to a small portion of the river and shoreline. 32 

A plant at the Montour site would require new intake and effluent discharge pipelines to be built 33 
from the site approximately 12.5 mi to the Susquehanna River.  PPL estimated that 1.3 ac of 34 
wetlands and 3,400 ft of streams would be affected by building the 12-mi-long pipelines.  The 35 
review team assumed that these activities would conform to applicable local and state 36 
requirements so that impacts to the affected water resources would be localized and temporary. 37 

Surface-water quality could be affected by stormwater runoff during building of a plant at the 38 
Montour site.  The Montour site is drained by Chillisquaque Creek, a stream with a designated 39 
protected water use for aquatic life of warm-water fishes and migratory fishes (PA Code 25-93 -40 
TN611).  Building activities at the site would be required to conform to the conditions of a 41 
NPDES permit issued by the Pennsylvania Department of Environmental Protection (PADEP).  42 
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An erosion and sediment control plan would be required as part of the permit, which would 1 
identify BMPs to be used to control the impacts of stormwater runoff.  The review team 2 
assumed that facilities such as stormwater detention and infiltration ponds would be used to 3 
control site runoff and minimize sediment transport offsite.  As a result, stormwater runoff is not 4 
anticipated to affect water quality of the local waterbodies. 5 

Because the effects from building-related activities for a plant at the Montour site would be 6 
minimized using BMPs, would be localized and temporary, and would be controlled under 7 
various permits, the review team concludes that the impact from building-related activities on 8 
surface-water use and quality would be minor. 9 

Building activities at the Montour site include building a safety-related onsite impoundment to 10 
provide water for the ultimate heat sink (PPL Bell Bend 2013-TN3377).  This impoundment 11 
would be similar in size and construction to the safety-related Essential Service Water 12 
Emergency Makeup System (ESWEMS) pond at the BBNPP site.  The review team considered 13 
that building the impoundment at the Montour site would involve dewatering of the excavation, 14 
similar to that needed at the BBNPP site.  Dewatering for the power block and cooling-tower 15 
excavations also would likely be required.  The potential effects of the excavation dewatering 16 
may include changes in groundwater levels in the surrounding area.  Based on the assumed 17 
similarity of the bedrock aquifers in the Montour site area to those at the BBNPP site, the review 18 
team assumed that the impact of dewatering the excavations would be managed by methods 19 
such as grouting and installing low-permeability barriers, similar to that proposed for dewatering 20 
at the BBNPP site.  Because there would be no groundwater use at the Montour site and the 21 
impact of dewatering during building would be controlled and temporary, the review team 22 
concludes that building impacts on groundwater resources would be minor. 23 

While building a plant at the Montour site, groundwater quality may be affected by inadvertent 24 
spills of chemicals (e.g., petroleum products).  The review team assumed that the BMPs PPL 25 
would follow for the BBNPP site would be in place during building activities at the Montour site 26 
and, therefore, concludes that any spills would be quickly detected and remediated.  The review 27 
team evaluated the BMPs described in Section 4.2.1.9 of the ER (PPL Bell Bend 2013-TN3377) 28 
and the commitments made by PPL in Section 4.2.1.8 of the ER to comply with the applicable 29 
hydrological standards and regulations.  Because runoff, groundwater, and surface waterbodies 30 
would be monitored for contaminants, and any spills related to building activities would be 31 
quickly remediated under the BMPs, the review team concludes that the impact on groundwater 32 
quality from building a plant at the Montour site would be minor. 33 

Operational Impacts 34 

The review team assumed that water withdrawal, consumptive use, and effluent discharge for 35 
operating a plant at the Montour site would be identical to the estimated water flows for 36 
operating the proposed BBNPP unit.  The average withdrawal from the Susquehanna River to 37 
operate a plant at the Montour site would be 25,729 gpm (57.3 cfs), and the average 38 
consumptive use would be 17,064 gpm (38.0 cfs).  Water-use impacts of operating the 39 
proposed BBNPP unit were evaluated using the requested withdrawal and consumptive-use 40 
limits in PPL’s permit application to the SRBC.  These maximum amounts are 65 cfs for 41 
withdrawal and 43 cfs for consumptive use.  These flow rates are 5.1 and 3.4 percent, 42 
respectively, of the WBSR flow at Lewisburg that is exceeded 95 percent of the time (i.e., the 43 
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P95 low flow of 1,270 cfs as stated above in this section).  For the 7Q10 flow (i.e., the 7-day 1 
average low flow that occurs on average once every 10 years), which is approximately 730 cfs 2 
at Lewisburg (Ehlke and Reed 1999-TN3705), consumptive use by a plant at the Montour site 3 
would result in about a 6 percent reduction in river flow.  Because the WBSR flow is less than in 4 
the North Branch of the Susquehanna River, operating a plant at the Montour site would reduce 5 
river flow by a greater fraction than would operating a plant at the BBNPP site.  The review team 6 
assumed that the SRBC would consider this in determining the consumptive-use mitigation 7 
requirements for a plant at the Montour site so that the impacts of that use would be minimized.  8 
Based on this assumption, and because operating the plant would reduce West Branch of the 9 
Susquehanna River flow by a small fraction under all but very low-flow conditions, the review 10 
team determined that the operational impact on surface water of the proposed plant at the 11 
Montour site would be minor. 12 

The review team assumed that the requirements for consumptive-use mitigation specified by 13 
SRBC for the proposed BBNPP unit would also apply to a plant at the Montour site.  PPL’s 14 
CUMP for a plant at the Montour site is described in Section 9.3.2.1 and would involve the 15 
development of four or more mines as upstream water sources to provide the releases that 16 
would be require during low-flow conditions (PPL Bell Bend 2014-TN3652).  The review team 17 
conducted a brief assessment of the impacts of this plan on the affected waterbodies.  Impacts 18 
to Moshannon Creek would be identical to those from the proposed BBNPP unit, which the 19 
review team determined to be minor.  The other mine releases would be made near the 20 
headwaters of the receiving streams.  Because all releases would occur during low-flow 21 
conditions, the releases could cause significant changes in stream flow.  Because each release 22 
is relatively small, they would be expected to result in average flows in the streams, and not 23 
expected to result in flooding conditions.  Water treatment prior to release would be expected to 24 
improve the water quality of the receiving streams.   25 

Consumptive-use mitigation releases from the Hughes Mine would involve an out-of-basin 26 
transfer that would eliminate the current discharge from the mine into the Little Conemaugh 27 
River.  Because the mine discharge is currently untreated, PPL stated that the out-of-basin 28 
transfer would reduce flow in the Little Conemaugh River, but improve the downstream water 29 
quality (PPL Bell Bend 2014-TN3652).  The review team assumed that the SRBC would require 30 
that impacts to the Little Conemaugh River be minimized as part of approving PPL’s CUMP. 31 

PPL stated that drawdown in the Gallitzin 10 Mine would be expected to impact 15 private water 32 
supply wells (PPL Bell Bend 2014-TN3652).  The review team assumed that the SRBC would 33 
require that impacts to these users be minimized as part of approving PPL’s CUMP (e.g., by 34 
replacing private wells with a public water supply).  Forty private water supply wells were 35 
identified near the Hughes Mine, but PPL stated that these wells would not be affected by use of 36 
the mine as a source of water for consumptive-use mitigation. 37 

The SRBC has an interest in developing mine pools as sources of water for consumptive-use 38 
mitigation (SRBC 2013-TN3568), and would have the authority to require PPL to implement a 39 
plan that minimizes impacts.  PADEP also would have regulatory authority over discharges to 40 
the receiving streams through the NPDES permit.  Based on the information described above, 41 
the review team determined that the effects of consumptive-use mitigation would be minor, 42 
except for the reduction of flows in the Little Conemaugh River and the potential impacts on 43 
private water supply wells, which would be noticeable but not destabilizing. 44 
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As stated above, onsite groundwater would not be used for operating a plant at the Montour 1 
site.  The review team assumed that the water supply for potable and sanitary uses during 2 
operations would be the PAWC well system at Berwick.  The review team also assumed that the 3 
amount of water required from the PAWC municipal system would be the same as that required 4 
for operating the BBNPP.  As described in Section 5.2.2, the review team determined that the 5 
average water demand during plant operation would be about 5 percent of the average unused 6 
capacity of the PAWC Berwick well system, and the resulting impact on water resources would 7 
be minor. 8 

During operation of a proposed plant at the Montour site, impacts on surface-water quality could 9 
result from stormwater runoff, discharge of sanitary and other wastewater, and discharge of 10 
blowdown from the cooling towers into the Susquehanna River.  Stormwater runoff and 11 
discharges from the site would be regulated under the NPDES permit administered by the 12 
PADEP.  BMPs for controlling stormwater would be described in a post-construction stormwater 13 
management plan.  The review team assumed that the concentration of solutes in the liquid 14 
effluent and the blowdown discharge rate (19 cfs) would be the same as that for the proposed 15 
BBNPP unit.  Because the blowdown rate is only 2.6 percent of the estimated 7Q10 flow, 16 
constituents in the effluent would be rapidly diluted by the much larger flow in the river.  17 
Because flow in the WBSR is less than in the North Branch of the Susquehanna River, the 18 
extent of the thermal plume would be somewhat greater than that determined for the discharge 19 
from the proposed BBNPP unit.  As described in Section 5.2.3, under conservative conditions, 20 
the maximum extent of the thermal plume from the proposed BBNPP unit in winter is anticipated 21 
to be about 50 ft as determined by the isotherm 2°F above the ambient river temperature.  22 
Because stormwater controls would be in place and the blowdown discharge would be 23 
regulated under an NPDES permit, the review team concludes that the impacts on surface-24 
water quality from operating a plant at the Montour site would be minor. 25 

During operation of a nuclear plant at the Montour site, impacts on groundwater quality could 26 
result from accidental spills.  Spills that might affect the quality of groundwater would be 27 
prevented and mitigated by using BMPs as described above.  Because BMPs would be used to 28 
mitigate spills and no intentional discharge to groundwater should occur, the review team 29 
concludes that the groundwater-quality impacts from operation of a plant at the Montour site 30 
would be minor. 31 

Cumulative Impacts 32 

In addition to water-use and water-quality impacts from building and operating activities, this 33 
cumulative analysis consider past, present, and reasonably foreseeable future actions that 34 
affect the same water resources. For the cumulative analysis of impacts on surface-water, the 35 
geographic area of interest is considered to be the drainage basin of the Susquehanna River 36 
upstream and downstream of the Montour site intake and discharge structures.  For the 37 
cumulative analysis of impacts on groundwater, two geographic areas of interest have been 38 
identified:  (1) the proposed Montour site and the surrounding area that could be affected by 39 
dewatering activities during preconstruction and construction, and (2) the area contributing to 40 
the PAWC well system that is the source of water for site activities during preconstruction and 41 
construction and for potable and sanitary uses during operations. 42 
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Cumulative Water-Use Impacts 1 

Based on a review of the history of water-use and water resources planning in the 2 
Susquehanna River Basin, the review team determined that past and present use of the surface 3 
waters in the basin has been noticeable, necessitating consideration, development, and 4 
implementation of careful planning (SRBC 2013-TN3568).  As described in Section 7.2, the 5 
SRBC anticipates that population in the basin will increase 4.4 percent between 2010 and 2030, 6 
with this growth occurring almost entirely in the Lower Susquehanna sub-basin.  Population 7 
growth is projected to increase about 1 percent during the same period in the West Branch 8 
Susquehanna sub-basin (SRBC 2013-TN3568).  Consumptive use in the basin is projected to 9 
increase by about 320 Mgd (495 cfs) between 2005 and 2025 (SRBC 2013-TN3568), with 43 10 
Mgd (66 cfs) of this occurring in the West Branch Susquehanna sub-basin (SRBC 2008-TN699). 11 

The review team is aware of the potential climate changes that could affect the water resources 12 
available for cooling and the impacts of reactor operations on water resources for other users.  13 
Because the Montour site is located near the BBNPP site, the potential changes in climate 14 
would be similar (GCRP 2014-TN3472).  Therefore the review team concludes that the impact 15 
of climate change on water resources would be similar to that for the BBNPP site. 16 

Of the projects listed in Table 9-6, those that were considered for cumulative impacts to the 17 
surface-water resource are natural gas extraction, and the continued operation of the Montour 18 
Steam Electric Station (MSES) and other power-generation facilities.  Other projects listed in 19 
Table 9-6 either do not affect the surface-water resource, their surface-water use is insignificant, 20 
or the impacts of their surface-water use are reflected in the WBSR discharge record.  21 

Unconventional natural gas extraction is less than 10 percent of current basin-wide consumptive 22 
use (excluding public water supply diversions), and is expected to remain a relatively small 23 
proportion of total consumptive use in the future.  Impacts from gas extraction are of greatest 24 
concern in small watersheds where most of the gas development has occurred.  Therefore, the 25 
review team determined that the cumulative impacts from unconventional gas extractions would 26 
be limited. 27 

Consumptive use of 43 cfs for operation of a plant at the Montour site is about 0.4 percent of the 28 
mean annual WBSR discharge at Lewisburg of 11,010 cfs.  This mean annual discharge is for 29 
the period after the construction of Curwensville Dam, and it reflects the cumulative consumptive 30 
use of current users in the West Branch Susquehanna sub-basin.  Total consumptive use of 31 
water in the West Branch Susquehanna sub-basin is anticipated to increase by about 66 cfs 32 
between 2005 and 2025 (SRBC 2008-TN699).  This amount of consumptive use is less than 1 33 
percent of the mean annual flow at Lewisburg, and would result in minor cumulative impacts at 34 
that flow rate.  However, during low-flow conditions, cumulative impacts from an additional 66 cfs 35 
of consumptive use would be significant without mitigation.  Addressing the need for additional 36 
consumptive-use mitigation in the basin is a primary concern of the SRBC. 37 

Under PPL’s plan for mitigation of consumptive use by a plant at the Montour site, described in 38 
Section 9.3.2.1, mitigation releases would be made from four or more mine pools.  These 39 
releases would be individually small and distributed in the basin.  Therefore, the review team 40 
determined that there would be no cumulative impacts associated with the consumptive-use 41 
mitigation for a plant at the Montour site. 42 
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Mainly because of extensive past and present use of surface water in the Susquehanna River 1 
Basin, the review team determined that the cumulative impacts to surface-water resources at 2 
the Montour site would be MODERATE.  However, the review team further concludes that a 3 
new nuclear plant’s incremental contribution to impacts to surface water resources would not be 4 
significant.  However, building and operating a new nuclear unit at the Montour site would not be 5 
a significant contributor to these impacts. 6 

As stated above, no onsite groundwater would be used when building or operating a new 7 
nuclear plant at the Montour site.  Most of the projects in Table 9-6 are more than 10 mi from 8 
the Montour site and, thus, would not contribute to a cumulative impact on groundwater supply 9 
within the ROI.  Water for potable and sanitary uses would be obtained from the PAWC 10 
municipal supply at Berwick.  The amount required would be less than 11 percent of the 11 
available unused capacity of the PAWC system.  Because only a small population increase in 12 
the West Branch Susquehanna sub-basin is anticipated, the review team determined that the 13 
capacity of the PAWC system is unlikely to be exceeded during operation of a plant at the 14 
Montour site.  No other significant groundwater use was identified in Table 9-6 that would affect 15 
the capacity of the PAWC system.  Therefore the review team concludes that the cumulative 16 
impact on groundwater use at the Montour site would be SMALL. 17 

Cumulative Water-Quality Impacts 18 

As stated in Section 7.2.2.1, the SRBC has implemented careful planning and regulation of 19 
water quality in the Susquehanna River Basin.  In addition, the PADEP monitors water quality 20 
throughout most of the basin and enforces water-quality regulations through the NPDES 21 
permitting program.  Although there have been improvements in water quality in the basin  22 
(e.g., reductions in iron concentrations), water quality remains a priority for the SRBC 23 
(SRBC 2013-TN3568).  In its review of the SSES license-renewal application, the NRC staff 24 
concluded that water quality in the Susquehanna River Basin has been significantly impacted by 25 
past activities, and will likely continue to be adversely affected by human activities in the future 26 
(NRC 2009-TN1725).  The review team concludes that past and present actions in the 27 
Susquehanna River Basin have resulted in noticeable impacts to water quality. 28 

The projects listed in Table 9-6 may result in alterations to land surface, surface-water drainage 29 
pathways, and waterbodies.  These projects would need Federal, State, and local permits that 30 
would require implementation of BMPs.  Therefore, the impacts to surface-water quality from 31 
these projects are not expected to be noticeable.  The discharge for a plant at the Montour site 32 
would be located near the intake and discharge for the MSES.  The MSES discharge rate is less 33 
than the discharge rate for a plant at the Montour site.  While reviewing the NPDES application 34 
for a plant at the Montour site, the PADEP would have the opportunity to consider the 35 
interaction of the discharge with the existing MSES discharge, and require discharge rules that 36 
would protect the aquatic environment.  The review team assumed that the discharge for a plant 37 
at the Montour site would be located, designed, and regulated so that significant interaction with 38 
the discharge from the MSES would be avoided.  Therefore, the review team determined that 39 
the cumulative impact of the combined discharges from the MSES and a new plant at the 40 
Montour site would be minor. 41 
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Because of extensive past and present use, the review team concludes that the cumulative 1 
impact to surface-water quality in the Susquehanna River Basin from past and present actions 2 
and building and operating the proposed plant at the Montour site would be MODERATE.  3 
However, the review team further concludes that building and operating a new nuclear power 4 
plant at the Montour site would not be a significant contributor to the cumulative impact.. 5 

Based on the proposed or possible projects listed in Table 9-6, most of which are located more 6 
than 10 mi from the Montour site, additional impacts to groundwater quality are expected to be 7 
minimal.  As discussed previously in this section, BMPs would be implemented to minimize 8 
groundwater contamination and quickly remediate any inadvertent spills.  Engineering controls 9 
would be used to limit the impacts of dewatering activities during building, and no onsite 10 
groundwater would be used during building or operation of the plant.  Therefore, the review 11 
team concludes that the cumulative groundwater-quality impacts of a new plant at the Montour 12 
site would be SMALL. 13 

9.3.2.3 Terrestrial and Wetland Resources 14 

The following analysis includes impacts from building and operating the proposed new nuclear 15 
plant on terrestrial ecology resources at the Montour site.  The analysis also considers past, 16 
present, and reasonably foreseeable future actions that affect the terrestrial ecological 17 
resources, including other Federal and non-Federal projects and the projects listed in Table 9-6.  18 
For the analysis of terrestrial ecological impacts at the Montour site, the geographic area of 19 
interest includes the portions of Montour, Northumberland, Snyder, Union, Lycoming, and 20 
Columbia Counties that are within a 21-mi radius of the site.  The 21-mi geographic area of 21 
interest was selected to encompass closely interrelated nearby terrestrial habitats and ensure 22 
inclusion of all associated pipelines and transmission lines.  The greatest distance to such an 23 
offsite facility from the Montour site is to the nearest point of transmission interconnection 24 
(14.3 mi) (UniStar 2011-TN505).  The land within the 21-mi area lies within the Ridge and Valley 25 
ecoregion (Woods et al. 2003-TN1806). 26 

The geographic area of interest encompasses all of the offsite facilities discussed below in the 27 
site description section.  The geographic area of interest would also encompass the important 28 
animal and plant species and communities that could potentially be affected by plant 29 
construction and operation.  The 21-mi distance was used by the Pennsylvania Department of 30 
Conservation and Natural Resources (PDCNR), Pennsylvania Fish and Boat Commission 31 
(PFBC), Pennsylvania Game Commission (PGC), and U.S. Fish and Wildlife Service (FWS) for 32 
their important species and community of concern occurrence analysis (PNHP 2013-TN3900).  33 
The NRC definition of important species is discussed in Section 4.3.1.3.   34 

In accordance with ESRP Section 9.3, the review team relied upon reconnaissance-level 35 
information to perform the alternative site evaluation for this EIS (NRC 2000-TN614).  36 
Reconnaissance-level information is data readily available from agencies and other public 37 
sources (e.g., scientific literature, books, and Internet websites) and information obtained from 38 
site visits.  To identify terrestrial resources at the Montour site, the review team relied primarily 39 
on the following information: 40 
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 tours of the Montour site in April 2009 (NRC 2009-TN1889) and June 2010 (NRC 2010-1 
TN1891) 2 

 responses to RAIs provided by PPL that were incorporated into its ER (PPL Bell Bend 2013-3 
TN3377) 4 

 State and Federal information on important species and community occurrences within 5 
21-mi region (PNHP 2013-TN3900)  6 

 correspondence from Federal and State agencies regarding important species and 7 
communities (FWS 2013-TN3847; PDCNR 2012-TN3910; PGC 2012-TN3901). 8 

Site Description 9 

The Montour site and offsite facilities are situated within the Ridge and Valley ecoregion (Woods 10 
et al. 1999-TN1805; Woods et al. 2003-TN1806).  As described in Section 7.3.1, the Ridge and 11 
Valley ecoregion is characterized by alternating forested ridges and agricultural valleys.  Natural 12 
vegetation varies from north to south, and in the north is characterized as mostly Appalachian 13 
oak forest dominated by white oak (Quercus alba) and red oak (Q. rubra) (USGS 2012-TN1800; 14 
Woods et al. 1999-TN1805; Woods et al. 2003-TN1806).  Three land-cover types dominate the 15 
ecoregion:  forest (56 percent), agriculture (about 30 percent), and developed areas (about 9 16 
percent).  The greatest recent land-cover change has been the conversion of forest to disturbed 17 
lands, followed by disturbed lands reverting back to forest.  Forest and disturbed land are both 18 
also being converted to developed land (USGS 2012-TN1800).  Today, farming is prevalent 19 
over much of the landscape and woodland occurs on steeper sites (Woods et al. 1999-TN1805; 20 
Woods et al. 2003-TN1806).  This has resulted in the overall reduction and fragmentation of 21 
forest, resulting in a mosaic of habitat types in various stages of succession, a greater 22 
amount of forest-edge habitat, and a lesser amount of forest-interior habitat and forest-23 
interior wildlife (PGC and PFBC 2005-TN3815). 24 

The Montour site is a 420-ac greenfield site that is part of the 3,538-ac PPL Montour property in 25 
Montour County.  If the Montour site is selected, PPL would build onsite facilities and the 26 
following offsite facilities: 27 
 2.1-mi and 1.8-mi extensions of an existing rail line and roadway (that currently serve the 28 

existing coal-fired plant on the PPL Montour property) 29 
 a new 12.3-mi makeup/blowdown water-pipeline corridor to extend west from the site to the 30 

WBSR in Northumberland County 31 
 a new 0.7-mi section of transmission line 32 
 a 15.5-mi expansion of an existing 230-kV transmission line.  33 

Both of the transmission lines would serve to connect the site to an existing 500-kV 34 
transmission line (PPL Bell Bend 2013-TN3377) located 14.3 mi southeast of the site in 35 
Columbia County (PPL Bell Bend 2013-TN3377; UniStar 2011-TN505).   36 

The Montour site is located north of the existing Montour coal-fired power plant.  Land use in the 37 
area surrounding the Montour site is predominantly rural.  A majority of the area surrounding the 38 
site is wooded and undeveloped or used for agricultural purposes (PPL Bell Bend 2013-39 
TN3377).   40 
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Terrestrial habitat types on the Montour site include approximately 311 ac of cropland and 1 
pasture, 99 ac of forest, 2 ac of grassland/herbaceous habitat, and 1 ac of shrub/scrub habitat.  2 
In addition, approximately 7 ac are existing developed areas.  According to PPL, no wetlands or 3 
barrens are located on the Montour site (PPL Bell Bend 2011-TN4010).  About 10 percent of the 4 
site (42 ac) lies with a 100-year floodplain (PPL Bell Bend 2013-TN3377; UniStar 2011-TN505). 5 

The proposed corridors traverse substantial areas of forest.  The water-pipeline corridor 6 
traverses approximately 36 ac of forested habitat and 144 ac of non-forested habitat.  The 7 
transmission-line corridor traverses approximately 40 ac of forested habitat and 354 ac of non-8 
forested habitat (PPL Bell Bend 2011-TN4010).   9 

The offsite facilities needed to support a nuclear plant at the Montour site would traverse small 10 
areas of wetlands.  No wetlands are known to occur in the proposed locations for the cooling-11 
water intake pump house or railroad spur expansion.  Approximately 6.1 ac of wetlands occur at 12 
the cooling-water intake, water-pipeline corridor, transmission-line corridor, and access 13 
roadways (PPL Bell Bend 2013-TN3377).   14 

The NRC staff visited the Montour site in April 2009 (NRC 2009-TN1889) and June 2010 15 
(NRC 2010-TN1891).  Much of the land onsite was under cultivation except for the northwest 16 
corner, which consists of forest that resembles a woodlot.  Typical tree and shrub species 17 
observed in previously disturbed, uncultivated areas included black walnut (Juglans nigra), 18 
bigtooth aspen (Populus grandidentata), black cherry (Prunus serotina), autumn olive 19 
(Elaeagnus umbellata), and stag-horn sumac (Rhus typhina).  Typical trees of the forest canopy 20 
include scarlet oak (Quercus coccinea), pin oak (Q. palustris), red oak (Q. rubra), black oak (Q. 21 
velutina), and shagbark hickory (Carya ovata).  Honeysuckle (Lonicera spp.) and other invasive 22 
species are common in areas with open canopy (NRC 2010-TN1891).   23 

Federally Listed, State-Listed, and State-Ranked Species and Communities 24 

PPL provided no new field survey information for the Montour site and the review team is 25 
unaware of any field surveys at this location or at the locations of the offsite facilities.  The 26 
presence or absence of Federally listed, State-listed, and State-ranked species and 27 
communities in the project footprint cannot be ascertained without field surveys. 28 

A query of the Pennsylvania Natural Heritage Program database (PNHP 2013-TN3900) 29 
indicates the presence of 1 Federally listed species, 1 proposed Federally listed species, 20 30 
State-listed species, 68 State-ranked species, and 9 State-ranked communities within 21 mi of 31 
the Montour site in Montour, Northumberland, Snyder, Union, Lycoming, and Columbia 32 
Counties.  Table 9-8 lists species habitat affinities.   33 

Of the 77 species documented in Table 9-8, only the Indiana bat (Myotis sodalis) is listed as 34 
Federally endangered.  The northern long-eared bat (Myotis septentrionalis) is proposed for 35 
listing as Federally endangered.  A description of the Indiana bat and northern long-eared bat 36 
follows.  Descriptions of species discussed in correspondence from Federal and State agencies 37 
(FWS 2013-TN3847; PDCNR 2012-TN3910; PGC 2012-TN3901), including State-listed and 38 
State-ranked species and State-ranked communities, are also provided below.   39 
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Indiana Bat (Myotis sodalis), Federal Threatened (FT)   1 

The Indiana bat is a small insectivorous bat that is a true hibernator, entering hibernation in the 2 
fall and surviving on stored fat until spring.  Mating occurs in late August and September during 3 
fall swarming, when bats move in and out of winter hibernacula at night and roost individually in 4 
surrounding forests during daytime.  Hibernation occurs communally in abandoned mines and 5 
caves.  Reproductive females migrate from hibernacula to summer roosting habitat where they 6 
establish maternity colonies.  Maternity roosts are found in dead or nearly dead trees, or dead 7 
parts of living trees.  Males and non-reproductive females are most commonly found in the 8 
vicinity of their hibernaculum but may also disperse throughout the summer range and roost 9 
individually or in small groups in trees.  In summer and fall, Indiana bats primarily use wooded 10 
or semi-wooded habitats, usually near water.  Foraging often occurs in riparian areas, ponds, 11 
and wetlands, but also takes place in upland forests and fields.  Flying insects are typical prey of 12 
the Indiana bat.  Significant threats to the Indiana bat include human-induced disturbance and 13 
alterations at hibernation sites, loss of summer roosting habitat, contaminants, and white nose 14 
syndrome (see Section 2.4.1.3) (Normandeau 2012-TN1784).  15 

The historical range of the Indiana bat includes much of the eastern United States.  The species 16 
has disappeared from, or greatly declined in, most of its former range in the northeastern United 17 
States (Normandeau 2012-TN1784).  Rangewide, the total population of hibernating Indiana 18 
bats was estimated to be about 534,239 in 2013 (FWS 2013-TN3848).  About 42 percent of the 19 
total hibernating population occurs in Indiana, with 0.02 percent (about 120 hibernating bats) 20 
estimated to occur in Pennsylvania (FWS 2013-TN3848).  The population of hibernating Indiana 21 
bats in Pennsylvania has dropped by about 77 percent since 2011 (FWS 2013-TN3848).  22 
Indiana bats are known to occur within 21 mi of the Montour site (PNHP 2013-TN3900).   23 

Northern Long-Eared Bat (Myotis septentrionalis), Proposed Federally Endangered (PE) 24 

The northern long-eared bat is a small insectivorous bat that is a true hibernator.  It ranges over 25 
39 states in the eastern and north-central United States, and has been considered to be more 26 
prevalent in the eastern portion of its range.  The species predominantly overwinters in 27 
hibernacula that include caves and abandoned mines, but has also been found overwintering in 28 
other types of man-made habitat that resemble cave or mine hibernacula (e.g., railroad tunnels, 29 
sewers, aqueducts, and wells).  The species arrives at hibernacula in August or September, 30 
enters hibernation in October and November, and leaves the hibernacula in March or April.  A 31 
total of 112 of the 780 known hibernacula in the United States are in Pennsylvania.  Migration 32 
distances between hibernacula and summer roosts are typically 35 to 55 mi (78 FR 61046-33 
TN3207). 34 

Breeding occurs when males swarm hibernacula from late July in northern regions to early 35 
October in southern regions.  Fertilization of a single egg occurs in the spring following 36 
hibernation (78 FR 61046-TN3207).  During the summer, the species roosts singly or in colonies 37 
underneath tree bark or in cavities or crevices of both live and dead trees (Johnson et al. 2011-38 
TN1852; 78 FR 61046-TN3207), but may also roost in colonies in man-made structures (e.g., 39 
buildings, under eaves, and behind shutters).  In addition, males and non-reproductive females 40 
may roost in caves and mines during summer.  Summer roost selection is similar to that of the 41 
Indiana bat.  Adult females give birth to a single pup in May to early June.  Volancy occurs in 21 42 
days (78 FR 61046-TN3207). 43 
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Most hunting takes place on forested hillsides and ridges above the understory but under the 1 
canopy.  Therefore, mature forests are an important foraging habitat for the species (78 FR 2 
61046-TN3207; PGC and PFBC 2005-TN3815).  The species consumes a variety of night-flying 3 
insects (e.g., moths, beetles, and flies) (78 FR 61046-TN3207; NatureServe 2014-TN3855). 4 

The northern long-eared bat is known to occur within 21 mi of the Montour site (PNHP 2013-5 
TN3900).   6 

Eastern Small-Footed Myotis (Myotis leibii), State Threatened (ST) 7 

The eastern small-footed myotis is a small, insectivorous bat that hibernates in caves, primarily 8 
under large rocks or in crevices and mine shafts in the winter, and roosts in caves (or cracks 9 
and crevices in rock walls) and hollow trees (under bark) in the summer.  Little is known about 10 
the species’ reproductive behavior, habitat, or food requirements because very few have been 11 
captured during summer mist-netting surveys (PGC 2013-TN3845).  The eastern small-footed 12 
myotis is known to occur within 21 mi of the Montour site (PNHP 2013-TN3900).   13 

Long-Haired Panic Grass (Dichanthelium villosissimum var. villosissimum), Currently Tentatively 14 
Undetermined, Proposed State Endangered (SE) 15 

Long-haired panic grass is an herbaceous perennial (Morris Arboretum 2014-TN3858) found in 16 
dry woods and serpentine barrens (PDCNR 2012-TN3910).  This species was observed along a 17 
disturbed field edge near (distance unspecified) the Montour site in 1994 (PDCNR 2012-18 
TN3910).   19 

Short-Leaf Pine (Pinus echinata), Proposed Tentatively Undetermined 20 

Short-leaf pine is an evergreen coniferous tree that may grow 80 to 100 ft (PNHP 2014-TN3885) 21 
and occurs on wooded slopes and ridges in low-nutrient soil (PDCNR 2012-TN3910).  This 22 
species was observed 1.5 mi east of Strawberry Ridge in 1956 (PDCNR 2012-TN3910).  23 
Strawberry Ridge is located about 1 mi southeast of the Montour site. 24 

Tooth Cup (Rotala ramosior), State Rare (SR) 25 

Toothcup is a small annual herb that inhabits exposed shorelines, stream margins, streambed 26 
outcrops, and other damp, open places (PNHP 2014-TN3885).  This species was observed 27 
along a shoreline near (distance unspecified) the Montour site in 2004 (PDCNR 2012-TN3910). 28 

Building Impacts 29 

The entirety of the 420-ac Montour site would be disturbed for construction of a new nuclear 30 
plant (PPL Bell Bend 2011-TN4010).  Thus, approximately 311 ac of cropland and pasture, 99 31 
ac of forest, 2 ac of grassland/herbaceous habitat, and 1 ac of shrub/scrub habitat would be 32 
disturbed (PPL Bell Bend 2011-TN4010).  This affected area would also include the 42 ac of 33 
floodplain habitat on the site (UniStar 2011-TN505).  Based on this information, there would be 34 
no impacts on wetlands (PPL Bell Bend 2013-TN3377) or impacts on barrens habitat (PPL Bell 35 
Bend 2011-TN4010).  However, as noted in the next paragraph, it would be necessary to disturb 36 
a forested riparian corridor. 37 
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The Montour site is predominantly open land that is crossed by a forested riparian corridor along 1 
East Branch Chillisquaque Creek in the southeastern portion of the site.  This corridor provides 2 
a potential travel corridor for wildlife across the site upstream and downstream along the creek.  3 
Site development would remove the wooded riparian corridor within the site boundaries (PPL 4 
Bell Bend 2012-TN1173).  Removal of the wooded riparian corridor would reduce its utility as a 5 
travel corridor for local wildlife, particularly for species disinclined to move such distances in the 6 
absence of forest cover (e.g., Indiana bat).   7 

The makeup-water and blowdown pipelines would be co-located with or near an existing water 8 
line for most of its length and would thus largely be placed in previously disturbed areas.  The 9 
majority of the approximately 16.3 mi of transmission line would be routed through agricultural 10 
land (PPL Bell Bend 2013-TN3377).  Approximately 36 ac of forested habitat and 144 ac of non-11 
forested habitat would be disturbed within the water-pipeline corridor and approximately 40 ac of 12 
forested habitat and 354 ac of non-forested habitat would be disturbed within the transmission-13 
line corridor (PPL Bell Bend 2011-TN4010).   14 

There would be no impacts on wetlands from building the cooling-water intake pump house or 15 
railroad spur expansion.  However, building the cooling-water intake, water-pipeline corridor, 16 
transmission-line corridor, and access roadways would affect approximately 6.1 ac of wetlands 17 
(PPL Bell Bend 2013-TN3377).  Impacts on wildlife at the Montour site would be noticeable, 18 
similar to impacts described for the proposed BBNPP site in Section 4.3.1.  Wildlife would be 19 
affected by forest fragmentation caused by installation of the water-pipeline and transmission-20 
line corridors at the Montour site.  The impacts of forest fragmentation would be reduced by co-21 
locating the water pipeline and transmission lines to the extent practicable within or adjacent to 22 
existing corridors (PPL Bell Bend 2013-TN3377).   23 

Species adapted to early successional habitat would be lost from affected upland shrub/scrub 24 
habitats within proposed water-pipeline and transmission-line corridors.  Such species may 25 
disperse into shrub/scrub habitats in adjacent areas and colonize new shrub/scrub habitats 26 
created by installation of the water-pipeline and transmission-line corridors.  Similarly, species 27 
adapted to forest/clearing interface environments within proposed water-pipeline and 28 
transmission-line corridors may be lost from the edge habitats destroyed by forest clearing, but 29 
may disperse into edge habitats in adjacent areas and colonize new edge habitats created by 30 
the installation of water-pipeline and transmission-line corridors.  Thus, overall, water-pipeline 31 
and transmission-line corridor installation could pose minor adverse effects or could be 32 
beneficial for some species that inhabit early successional habitat or use edge environments.  33 
However, species dependent on interior forests could only disperse into contiguous forest 34 
habitats, which are likely less prevalent in adjacent areas and are not created by installation of 35 
these corridors.  Thus, forest-interior wildlife may be locally affected to a greater extent than 36 
wildlife adapted to early successional or forest-edge habitats.   37 

The PGC (2012-TN3901) indicated that impacts on the Indiana bat, northern long-eared bat, 38 
and eastern small-footed myotis would be unlikely.  The long-haired panic grass (SE), short-leaf 39 
pine (tentatively undetermined), and tooth cup (SR) could potentially be affected by 40 
construction, because the species are known to occur near the Montour site, as indicated 41 
above. 42 
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Operational Impacts 1 

Impacts on terrestrial ecological resources from operation of a new nuclear plant at the Montour 2 
site would be minor and similar to those for the proposed BBNPP site as described in Section 3 
5.3.1.  There may be minor differences in operational impacts because of factors such as 4 
climate, topography, and elevation.  The staff’s independent review did not identify any 5 
information specific to the Montour site that would contradict the conclusions for the BBNPP site 6 
in Section 5.3.1. 7 

Cumulative Impacts 8 

Overlaying the historic impacts in the Ridge and Valley ecoregion discussed in the site 9 
description above are the current projects listed in Table 9-6.  Projects located within the 10 
geographic area of interest include the following: 11 

 energy (e.g., PPL Montour Electric Steam Station coal-fired power plant located adjacent to 12 
the Montour site, Sunbury Generation, and other fossil-fuel plants)  13 

 a variety of industry (e.g., US Gypsum located adjacent to the Montour site, Kydex, Foam 14 
Fabricators, Safety Light, Cherokee Pharmaceutical Plant, and Great Dane Trailers)  15 

 foundries (e.g., Benton Foundry)  16 

 surface and subsurface mines (e.g., Milton Quarry, and Knorr) 17 

 natural gas production (e.g., Marcellus shale production sites) 18 

 natural areas (including State game lands and Milton State Park) in Montour, 19 
Northumberland, Snyder, Union, Lycoming, and Columbia Counties within a 21-mi radius of 20 
the site (PNHP 2014-TN4013).   21 

The development of most of these projects has or is expected to further reduce, fragment, and 22 
degrade natural forests and wetland and floodplain habitat and decrease habitat connectivity.  23 
Reasonably foreseeable projects within the geographic area of interest that would affect 24 
terrestrial resources include the proposed Panda Patriot Power Plant and White Deer recycled 25 
tire power plants, and the Atlantic Sunrise pipeline for natural gas.  Reasonably foreseeable 26 
land conversions within the geographic area of interest that would affect terrestrial resources 27 
include the following: 28 

 ongoing conversion of forest to disturbed lands for agriculture and other uses 29 

 succession of open habitats to forest 30 

 continued urbanization, whereby terrestrial habitats are converted to developed land 31 
(e.g., commercial and residential buildings, roads, and landfills) 32 

 continued reclamation of abandoned surface mine lands. 33 

The review team expects that terrestrial habitats in the geographic area of interest will continue 34 
to experience changes related to global climate change.  These changes would be similar to 35 
those discussed for the BBNPP site in Section 7.3. 36 
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Summary 1 

Impacts on terrestrial ecology resources are estimated based on the information provided by 2 
PPL and the review team’s independent review.  Site preparation and development of the 3 
Montour site for a new nuclear plant, site preparation and development of the new transmission-4 
line and water-pipeline corridors, and extension of the existing railroad spur and roads would 5 
affect approximately 175 ac of forest habitat, approximately 6.1 ac of wetlands, and 6 
approximately 42 ac of floodplain habitat.  The overall impact of these activities on habitat and 7 
wildlife would be noticeable and permanent.  There are 77 Federally listed, State-listed, and 8 
State-ranked species and communities that potentially occur at the Montour site and associated 9 
offsite facilities that may be affected (Table 9-8).  There are past, present, and future activities 10 
and land-use conversions in the geographic area of interest that have affected and would 11 
continue to affect habitat and wildlife in ways similar to site preparation and development for a 12 
new nuclear plant and offsite facilities. 13 

The review team concludes that the cumulative impacts from past, present, and reasonably 14 
foreseeable future actions, including a new nuclear plant at the Montour site and associated 15 
offsite facilities, on baseline conditions for terrestrial ecological resources in the geographic area 16 
of interest would be MODERATE.  Building and operating a new nuclear plant at the Montour 17 
site would be a significant contributor to the MODERATE impact.   18 

9.3.2.4 Aquatic Resources 19 

The following impact analysis includes impacts from building activities and operations on 20 
aquatic ecology resources at the Montour site.  The analysis also considers cumulative impacts 21 
from other past, present, and reasonably foreseeable future actions that could affect aquatic 22 
resources, including the other Federal and non-Federal projects listed in Table 9-6.  In 23 
developing this EIS, the review team relied on reconnaissance-level information to perform the 24 
alternative site evaluation in accordance with ESRP 9.3 (NRC 2000-TN614).  Reconnaissance-25 
level information is data that are readily available from regulatory and resources agencies (e.g., 26 
SRBC, FWS, PADEP, PFBC) and other public sources such as scientific literature, books, and 27 
Internet websites.  It can also include information obtained through site visits (e.g., PNNL 2009-28 
TN3667; NRC 2010-TN1891; NRC 2012-TN1890; NRC 2014-TN3639) and documents provided 29 
by the applicant.  The geographic area of interest for the assessment of the potential cumulative 30 
aquatic ecosystem impacts of building and operating a new reactor at the Montour site is the 31 
same as for the BBNPP site, and includes the North Branch and the West Branch of the 32 
Susquehanna River Basin to their confluence and south to Conowingo Dam, as described in 33 
Section 7.3.2.  As previously discussed in Section 9.3.2.2, the review team also assumed that 34 
the SRBC would impose consumptive-use mitigation requirements for a plant at the Montour 35 
site.  Those impacts are also discussed below. 36 

Affected Environment – Onsite and Supporting Infrastructure (Pipeline and Transmission-Line 37 
Corridors)   38 

The Montour site is north of the existing MSES, a coal-fired two-unit plant that draws cooling 39 
water from the West Branch of the Susquehanna River at a location downriver of Watsontown, 40 
Northumberland County, Pennsylvania (Figure 9-5).  A new nuclear plant on the Montour site 41 
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would also draw cooling water from the West Branch of the Susquehanna River.  The water 1 
intake/discharge pipeline corridor would pass through Montour and Northumberland Counties.  2 
The new/widened transmission-line corridor would pass through Montour and Columbia 3 
Counties.   4 

The primary aquatic resources that would be affected by a new plant on the Montour site are the 5 
West Branch of the Susquehanna River and the East Branch of Chillisquaque Creek 6 
(Figure 9-8).  There are no onsite ponds that would be affected by the construction and 7 
operation of a new plant, and nearby Lake Chillisquaque, a popular recreational fishing area 8 
approximately 0.4 mi northwest of the site (PPL Bell Bend 2010-TN3643), would also not be 9 
affected. 10 

 11 
Figure 9-8.  Chillisquaque Creek near the Montour Site. 12 

The West Branch of the Susquehanna River is a part of the larger Susquehanna River Basin, 13 
and therefore has a shared history with the North Branch of the Susquehanna River, including 14 
historical water-quality degradation from abandoned mine drainage, agricultural and industrial 15 
runoff, and effects from installation of dams for flood control (PFBC 2011-TN3834).  The West 16 
Branch of the Susquehanna River at the potential intake/discharge site has a designated 17 
protected water use river for migratory and warm-water fishes (PA Code 25-93-TN611), and 18 
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supports much of the same recreational fishery as described for the North Branch of the 1 
Susquehanna River near the Bell Bend site (Section 2.4.2.3). 2 

The East Branch of Chillisquaque Creek and its small tributary to the north cross the proposed 3 
Montour site.  The East Branch is a tributary of Chillisquaque Creek, which drains about 73 mi2 4 
in Montour County (HRG 2010-TN633).  Approximately two-thirds of the Chillisquaque Creek 5 
watershed is impaired, primarily from agricultural activities (HRG 2010-TN633).  The designated 6 
protected use for Chillisquaque Creek is for warm-water fishes (PA Code 25-93-TN611). 7 

Consumptive-Use Mitigation Plan 8 

PPL identified a CUMP for the Montour alternative site that would involve water releases from 9 
the Rushton Mine into Moshannon Creek, the Greenwich North Mine into Cush Cushion Creek, 10 
the Gallitzin 10 Mine into Clearfield Creek, and the Hughes Mine into Clearfield Creek (PPL Bell 11 
Bend 2014-TN3652); this plan is described in Section 9.3.2.2.  Additionally, the use of the 12 
Hughes Mine would involve redirecting and treating existing mine water flow from the Little 13 
Conemaugh River (Alleghany River watershed) to Clearfield Creek (Susquehanna River 14 
watershed).  The primary aquatic resources that would be affected are the Little Conemaugh 15 
River (Cambria County), Clearfield Creek (Cambria and Clearfield Counties), Cush Cushion 16 
Creek (Indiana County), and Moshannon Creek (Centre County) (PPL Bell Bend 2014-TN3652).   17 

Recreationally Important Species 18 

The West Branch of the Susquehanna River is a popular recreational fishing area.  Species 19 
commonly caught include Smallmouth Bass (Micropterus dolomieu), Walleye (Sander vitreus), 20 
and Muskellunge (Esox masquinongy).  These species are discussed in more detail in 21 
Section 2.4.2.  Additional recreational species that could occur in the streams on the Montour 22 
site and along the pipeline corridor include Bluegill (Lepomis macrochirus), Pumpkinseed (L. 23 
gibbosus), Redbreast Sunfish (L. auritus), Rock Bass (Ambloplites rupestris), Black Crappie 24 
(Pomoxis nigromaculatus), White Crappie (P. annularis), Yellow Perch (Perca flavescens), 25 
Largemouth Bass (M. salmoides), Channel Catfish (Ictalurus punctatus), and bullhead catfish 26 
(Ameiurus spp.) (PPL Bell Bend 2013-TN3377).  The PFBC stocked tiger muskellunge (E. 27 
masquinongy × Northern Pike E. lucius fingerlings and Walleye fingerlings or fry in the West 28 
Branch of the Susquehanna River between Loyalsock Creek near Williamsport and the 29 
confluence with the North Branch of the Susquehanna River from 1991 to 1995, but has not 30 
stocked them since 1995 (PFBC 2012-TN2433; PFBC 2014-TN3468).  Trout are not stocked in 31 
the Chillisquaque Creek watershed drainage within the proposed water intake/discharge line 32 
corridor (PFBC 2014-TN3471).  There are no commercial fisheries or commercial bait 33 
operations in the West Branch of the Susquehanna River near the conceptual location of the 34 
water intake/discharge system (PDA Undated-TN688). 35 

All of Cush Cushion Creek, as well as the stretch of Clearfield Creek between Beaverdam Run 36 
and Condron, Pennsylvania, are approved trout waters that are open to public fishing and are 37 
stocked with Brown Trout (Salmo trutta) and Rainbow Trout (Oncorhynchus mykiss).  Although 38 
the protected use designation for the stretch of Moshannon Creek downstream of Osceola Mills 39 
to its confluence with the West Branch of the Susquehanna River is for trout-stocking and 40 
migratory fish (PA Code 25-93-TN611), the PFBC (2014-TN3471) does not stock the stream. 41 
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Species of Historic Interest 1 

American Shad (Alosa sapidissima) is a species of considerable historical interest in the 2 
Susquehanna River Basin.  Shad biology and restoration efforts in the Susquehanna River are 3 
discussed in Section 2.4.2.3.  American Shad fry have been stocked since 2000 in reaches of 4 
the North Branch of the Susquehanna River and Susquehanna River mainstem (PFBC 2014-5 
TN3468).  Approximately 1.3 million additional juvenile American Shad were stocked at an 6 
unspecified location in the West Branch of the Susquehanna River in 2009 (Hendricks 2009-7 
TN632).  8 

The American Eel (Anguilla rostrata) spends most of its life in freshwater areas, but returns to 9 
the ocean to spawn.  A large commercial eel fishery existed in the Susquehanna River until the 10 
early 1900s, when dam construction blocked eel passage (Steiner 2000-TN1918).  Efforts are 11 
underway to restore eels to the Susquehanna River above the Conowingo Dam (Minkkinen and 12 
Park 2011-TN1719).  The PFBC has stocked American Eel fingerlings in the North Branch of 13 
the Susquehanna River and downriver of the confluence of the North Branch and the West 14 
Branch of the Susquehanna River (PFBC 2014-TN3468).   15 

Non-Native and Nuisance Species 16 

The zebra mussel (Dreissena polymorpha), the Asian clam (Corbicula fluminea), the rusty 17 
crayfish (Orconectes rusticus), and the Flathead Catfish (Pylodictis olivaris) are four non-native 18 
nuisance species that have been recorded in sections of the Susquehanna River.  Two non-19 
native plant species also occur within the Susquehanna River Basin.  Ecology III (2012-TN1645) 20 
found Eurasian watermilfoil (Myriophyllum spicatum) and curly pondweed (Potamogeton 21 
crispus) in the North Branch of the Susquehanna River near Bell Bend.  Didymo 22 
(Didymosphenia geminata), a non-native colony-forming, large, single-celled alga, has been 23 
documented in the West Branch of the Susquehanna River Basin (SRBC 2013-TN2944).  24 
These non-native species and their potential effects on freshwater ecosystems are discussed in 25 
more detail in Section 2.4.2.3.   26 

Federally and State-Listed Species 27 

Onsite and Supporting Infrastructure 28 

There are no Federally or State-listed threatened or endangered aquatic animal species near 29 
the Montour site in Montour County, in the West Branch of the Susquehanna River near the 30 
intake/discharge site in Northumberland County, along the water intake/discharge pipeline 31 
corridor in Montour and Northumberland Counties, or along the new/widened transmission-line 32 
corridor route in Montour and Columbia Counties (FWS 2013-TN3847; PPL Bell Bend 2013-33 
TN3377).  There are also no Federally listed aquatic plant species near the Montour site or near 34 
supporting infrastructure in the counties described above.  However, the northern water plantain 35 
(Alisma triviale) is a Pennsylvania-endangered species that occurs in Northumberland County 36 
(PNHP 2013-TN1777).  The northern water plantain grows to a height of approximately 3 ft and 37 
lives primarily in shallow water or mud, but may occur in water as deep as 18 in. (PSU 2009-38 
TN696).  Although the distribution of the northern water plantain in Northumberland County is 39 
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not known, appropriate habitat exists along the conceptual water intake/discharge pipeline 1 
route, and potential effects on the species cannot be completely discounted.   2 

Consumptive-Use Mitigation Areas 3 

There are no Federally listed aquatic species for the four counties (Cambria, Centre, Clearfield, 4 
and Indiana) associated with consumptive-use mitigation for the Montour site (FWS 2014-5 
TN3967; FWS 2014-TN3996).  State-listed species for these same counties were evaluated 6 
only for occurrence within one of the aquatic areas included in the proposed CUMP.  7 
Occurrence in a county associated with the CUMP, but in another watershed, is not included.  8 
The aquatic plant, bushy naiad (Najas gracillima) is a Pennsylvania threatened species listed for 9 
Indiana County that may occur in softwater lakes, ponds, and streams (NatureServe 2014-10 
TN3993).  The Redfin Shiner (Lythrurus umbratilis), brook floater (Alasmidonta varicosa), and 11 
clubshell (Pleurobema clava) are listed for Indiana County within the West Branch of the 12 
Susquehanna River watershed, but are also noted as extirpated or possibly extirpated 13 
(NatureServe 2014-TN3995; NatureServe 2014-TN3969; NatureServe 2014-TN3997).  Grassy 14 
pondweed (Potamogeton gramineus) (NatureServe 2014-TN3994), is listed for Centre County, 15 
but is also noted as extirpated or possibly extirpated (NatureServe 2014-TN3994). 16 

Building Impacts 17 

The onsite aquatic resources have not been quantitatively characterized; however, it is known 18 
that there are no ponds on the site and the small stream courses on the site amount to 3,821 19 
linear ft (PPL Bell Bend 2013-TN3377).  PPL assumes that building a new plant on the Montour 20 
site would affect all 3,821 linear ft of streams on the development site, primarily along the East 21 
Branch Chillisquaque Creek.  Table 9-7 summarizes expected land-use impact parameters for 22 
the Montour site, including the installation and operation of water intake and discharge pipelines 23 
and a new/widened transmission-line corridor.  Section 9.3.2.2 discusses surface-water quality 24 
and assumed use of stormwater detention and infiltration ponds as well as conformance with 25 
the NPDES permit and required BMPs to control stormwater runoff.  The impact on the aquatic 26 
biota of the onsite and offsite streams should be minimal. 27 

New cooling-water intake and discharge structures would be required for a new plant at the 28 
Montour site, and new water intake and discharge pipelines would need to be installed between 29 
the West Branch of the Susquehanna River and a new plant on the Montour site.  Building the 30 
water intake and discharge pipelines along the conceptual route as described in Section 9.3.2.1 31 
may affect about 3,417 linear ft of streams, including the East Branch of Chillisquaque Creek, 32 
Chillisquaque Creek, and County Line Branch in Montour County, Beaver Run in Montour and 33 
Northumberland Counties, and Warrior Run in Northumberland County (PPL Bell Bend 2013-34 
TN3377).  Extending or improving a railroad spur that exists approximately 1.4 mi southwest of 35 
the site would not affect streams, but building new access roads may affect approximately 246 36 
linear ft of streams (PPL Bell Bend 2013-TN3377).   37 

The intake and discharge structures are assumed to be designed similar to those at the 38 
proposed BBNPP site (Section 3.2.2.2); building impacts would also be similar to those 39 
described for the BBNPP site (Section 4.3.2.1).  The nature of the river bottom at the potential 40 
intake/discharge site is not known.  However, there is no information to suggest that the river at 41 
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the conceptual location of the intake/discharge system is a deep pool, such as that found at the 1 
proposed BBNPP site.  Installation of the water intake and discharge structures, as well as 2 
associated dredging, would result in some loss of benthic habitat in the West Branch of the 3 
Susquehanna River, and temporary degradation of water quality due to localized turbidity and 4 
sedimentation effects.  Use of cofferdams to facilitate in-water building activities and dredging 5 
would minimize the amount and transport of disturbed sediments.  Predators that rely on vision 6 
to capture prey could be temporarily affected, but most motile aquatic organisms would likely 7 
avoid the area of in-water activities.  Effects on aquatic biota would be short-term and localized, 8 
and would be mitigated through the use of BMPs.  Prior to commencement of dredging, 9 
sediments within the areas proposed for dredging would be characterized in accordance with 10 
Federal and State permitting procedures.  PPL anticipates that no construction-related effluents 11 
from building the intake and discharge structures would enter aquatic resources; BMPs would 12 
be used to minimize runoff (PPL Bell Bend 2012-TN1348). 13 

Approximately 0.7 mi of a new transmission-line corridor would need to be built and 15.5 mi 14 
would need to be upgraded for a new nuclear plant on the Montour site (PPL Bell Bend 2013-15 
TN3377).  The conceptual transmission-line corridor route to the substation at Catawissa in 16 
Columbia County would cross Mahoning Creek, Frozen Run, Montour Run, Mud Creek, Sechler 17 
Run, and the North Branch of the Susquehanna River (PPL Bell Bend 2013-TN3377; 18 
HRG 2010-TN633).  Building or upgrading this transmission-line corridor may affect 19 
approximately 2,321 linear ft of streams (PPL Bell Bend 2013-TN3377).  The severity of impacts 20 
would be minimized by the placement of footings outside of waterbodies, the use of BMPs 21 
during building to reduce sedimentation and erosion, and the management of stormwater 22 
through NPDES compliance (PPL Bell Bend 2013-TN3377).  23 

The use of the Greenwich, Gallitzin 10, and Hughes mines to supply water for the Montour site 24 
consumptive-use mitigation would require the building of new pumping facilities, water-treatment 25 
facilities, and the installation of water pipelines and discharge systems.  Installation of the 26 
discharge systems would have relatively minor impacts on the receiving waters, including 27 
increased turbidity and downstream sedimentation.  These impacts, with the exception of any 28 
habitat loss, are expected to be localized and temporary.  Additionally, use of the Hughes Mine 29 
would involve the transfer of mine water currently discharged into the Little Conemaugh River in 30 
the Allegheny River watershed to Clearfield Creek in the Susquehanna River Basin.  The 31 
installation of a pipeline to accomplish this transfer likely would not directly affect any aquatic 32 
resources.  Pennsylvania Mines, LLC would need to expand the current Rushton Mine 33 
treatment facilities to be able to meet the consumptive-use mitigation demands that would be 34 
required during mitigation events.  The facility expansion would be done on already disturbed 35 
land and would not affect aquatic resources (PPL Bell Bend 2013-TN3541).  PPL has 36 
determined that the existing Rushton outlet channel is sufficient to accommodate the potentially 37 
increased flows required during mitigation events, and the channel would not need to be 38 
expanded (PPL Bell Bend 2014-TN3539). 39 

Building a new nuclear plant on the Montour site, including the water intake/discharge pipeline 40 
corridor, new/widened transmission-line corridor, and access roads, may affect a combined 41 
onsite and offsite (excluding consumptive-use mitigation areas) total of about 9,875 linear ft of 42 
streams (PPL Bell Bend 2013-TN3377).  The areal extent of the aquatic resources that would 43 
be affected by the installation of new treatment facilities associated with the use of reclaimed 44 
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mine water for consumptive-use mitigation has not been determined because the specific 1 
locations for the facilities have not been identified (PPL Bell Bend 2014-TN3652).  2 

Operational Impacts 3 

The most likely effects on aquatic populations from the operation of a new nuclear unit at the 4 
Montour site would be the impingement and entrainment of organisms from the West Branch of 5 
the Susquehanna River.  Assuming that a new reactor at the Montour site would use a closed-6 
cycle cooling system that meets the EPA’s Phase I regulations for new facilities (66 FR 65256 -7 
TN243), has a maximum through-screen velocity of 0.5 ft/s, and meets the appropriate EPA 8 
intake flow-to-source water volume criterion, adverse impacts at the population level of many 9 
West Branch of the Susquehanna River aquatic species from impingement and entrainment 10 
would not be anticipated.  There are no nearby data to evaluate the potential entrainment and 11 
impingement of river biota by a plant built on the Montour site.  However, the cooling system 12 
would be the same as that proposed for the BBNPP unit, and the fauna in the West Branch of 13 
the Susquehanna River is relatively similar to that in the North Branch of the Susquehanna 14 
River.  Therefore, the impacts from entrainment and impingement on the West Branch of the 15 
Susquehanna River aquatic biota are expected to be minor, as assessed for the BBNPP unit 16 
(Section 5.3.2).  Operational impacts associated with water quality and discharge cannot be 17 
determined without additional detailed analysis, but are also expected to be similar to effects 18 
described for the BBNPP unit.  Maintenance activities onsite and in offsite corridors would follow 19 
BMPs required by Federal and State permits to minimize impacts on aquatic resources (PPL 20 
Bell Bend 2013-TN3377).  Consequently, impacts on aquatic ecology due to operations at the 21 
Montour site are expected to be minor.  The operational impacts on aquatic biota from the 22 
transmission lines would also be minor, assuming that BMPs are used for the maintenance of 23 
the transmission-line corridor.  The effects of water intake and discharge system maintenance, 24 
as well as stormwater runoff, are expected to be minor. 25 

The inclusion of the Gallitzin 10 and Hughes mines in the CUMP would require that the mines 26 
discharge water into Clearfield Creek all year to reduce abandoned mine discharge effects (PPL 27 
Bell Bend 2014-TN3539).  These releases would increase baseline flow in the creek by about 28 
12 cfs.  This continuous discharge should not adversely affect aquatic biota in the creek, and 29 
likely would help improve water quality in the creek. 30 

The review team assumed that the SRBC would impose consumptive-use mitigation 31 
requirements for a plant at the Montour site, as described in Section 9.3.2.1, that would include 32 
compensating releases from upstream sources in an amount equal to the plant’s consumptive 33 
use.  Such release of water upstream of the Montour intake system would reduce the likelihood 34 
that sensitive downstream areas would become dewatered or experience unusually low water 35 
levels because of the consumptive-use by the plant.  Therefore, the impacts from consumptive 36 
use by a Montour-site plant on the West Branch of the Susquehanna River downstream of the 37 
plant water-intake system would be negligible.  38 
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Cumulative Impacts 1 

In addition to the impacts from construction, preconstruction, and operation, the cumulative 2 
analysis also considers other past, present, and reasonably foreseeable future projects that 3 
could affect aquatic resources.  A new plant built on the Montour site would rely on the West 4 
Branch of the Susquehanna River for cooling water, and would involve much of the river basin 5 
in a CUMP.  Therefore, the geographic area of interest for the assessment of the potential 6 
cumulative aquatic ecosystem impacts of building and operating a new reactor at the Montour 7 
site is the North Branch and West Branch of the Susquehanna River Basin to their confluence 8 
and south to Conowingo Dam.  The Conowingo Dam is in Maryland, approximately 3 mi upriver 9 
from Deer Creek, which is the general location of the tidal extent in the river (Normandeau and 10 
Gomez and Sullivan 2011-TN3681).   11 

The major actions identified in Table 9-6 that would contribute to the potential cumulative 12 
impacts affecting the aquatic resources within the area of interest include historic anthropogenic 13 
activities, abandoned mine drainage, the operation of the existing PPL Montour Electric Steam 14 
Station and other power-generation facilities within the defined geographic area of interest, 15 
increased urban/suburban development (creating increased runoff, increased sewage effluent, 16 
consumptive-water use), agricultural runoff, Marcellus Shale gas extraction, and climate 17 
change.  The primary activities associated with the preconstruction, construction, and operation 18 
of a new nuclear plant at the Montour site that could interact with these actions include the 19 
impingement and entrainment of the West Branch of the Susquehanna River biota, thermal 20 
discharges and chemical releases into the river, and the consumptive use of river water.  The 21 
staff considered these potential sources of impacts in its evaluation of the cumulative aquatic 22 
ecosystem impacts as described for the BBNPP site in Section 7.3.2. 23 

Summary  24 

Impacts on aquatic ecology resources are estimated based on the information provided by PPL, 25 
SRBC, FWS, the Commonwealth of Pennsylvania, and the review team’s independent review.  26 
Properly siting the associated transmission line and switchyard, minimizing interactions with 27 
waterbodies and watercourses along the utility corridors and access roads, and use of BMPs 28 
during water intake and discharge structure installation, pipeline installation, access roads 29 
installation transmission-line corridor preparation, and tower placement would minimize building 30 
and operation impacts and are required by Federal and State permit requirements.  As required 31 
by law, the SRBC would identify the site-specific requirements for consumptive-use mitigation to 32 
avoid adverse effects from low flow (SRBC 2012-TN2453).  Thus, building and operational 33 
impacts on aquatic resources and Federally and State-listed species should be minor.   34 

The review team concludes that the cumulative impacts on most aquatic resources in the region 35 
of building and operating the proposed plant on the Montour site, combined with other past, 36 
present, and future activities, would be MODERATE to LARGE, primarily from past actions, 37 
such as the building of dams in the watershed, abandoned mine drainage, and urbanization; 38 
however, building and operating a new nuclear plant at the Montour site would not be a 39 
significant contributor to the cumulative impact. 40 
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9.3.2.5 Socioeconomics 1 

For the analysis of socioeconomic impacts at the Montour site, the geographic area of interest is 2 
the 50-mi (80-km) region centered on the site with special consideration of Columbia, Luzerne, 3 
Lycoming, Montour, and Northumberland Counties.  In evaluating the socioeconomic impacts of 4 
building and operating a nuclear power plant at the Montour site in Montour County, the review 5 
team undertook a reconnaissance survey of the site using readily obtainable data from the 6 
Internet and published sources. 7 

The Montour site is located in Montour County, and the nearest community is Washingtonville, 8 
which is approximately 3 mi to the south.  The review team drew upon U.S. Census Bureau 9 
(USCB) data, workforce data provided by PPL, and other State and Federal sources to evaluate 10 
the impacts of building and operations activities within the 50-mi region, the host county, and 11 
any nearby counties with a major population center within a reasonable commuting distance 12 
from the site.  For the Montour site, this includes Columbia (Bloomsburg and Berwick), 13 
Lycoming (Williamsport), Luzerne (Wilkes-Barre and Hazleton), Montour (Danville and 14 
Washingtonville), and Northumberland (Sunbury and Milton) Counties. 15 

For the Montour site, the review team employed a gravity model to estimate the distribution of 16 
in-migrating workers between cities located in the 50-mi region.  The gravity model is a standard 17 
economic location model inspired by Newton’s law of gravitation to evaluate trade and migration 18 
patterns between competing countries, cities, or economies.  The simplified model employed for 19 
this analysis measured the “gravitational pull” of each community surrounding the Montour site 20 
on in-migrants based on the population of the community divided by the square of the distance 21 
of that community from the site (Anderson 2010-TN1947).  Each community was, in turn, 22 
assigned a value based on the aforementioned calculation.  These values were used to 23 
determine the proportion of the in-migrating population that would reside in each community.  24 
The gravity model evaluated all communities located within 10 mi of the Montour site and all 25 
communities with populations in excess of 5,000 located within the 50-mi region.  The results of 26 
the gravity model for the Montour site indicate that 21.7 of the in-migrants would locate in 27 
Columbia County, 15.3 percent in Luzerne County, 12.8 percent in Lycoming County, 28 
17.2 percent in Montour County, 23.1 percent in Northumberland County, and 9.8 percent in 29 
other counties within the 50-mi region.  Communities with the highest concentration of in-30 
migrating workers were Bloomsburg, Williamsport, Danville, and Milton. 31 

Based on the results of the gravity model calculations, the review team identified Columbia, 32 
Luzerne, Lycoming, Montour, and Northumberland Counties as the primary economic impact 33 
area for the project in Montour County and the basis of expected effects of in-migrating 34 
construction and operations workers and their families.  Table 9-9 provides socioeconomic data 35 
for each county located within the economic impact area. 36 

Physical Impacts 37 

Many of the physical impacts of building and operation would be similar regardless of the site.  38 
Building activities can cause temporary and localized physical impacts (e.g., noise, odor, vehicle 39 
exhaust, vibration, shock from blasting [if used], and dust emissions).  The use of public 40 
roadways, railways, and waterways would be necessary to transport construction materials and 41 
equipment.  Offsite areas that would support building activities (e.g., borrow pits, quarries, and 42 
disposal sites) would be expected to be already permitted and operational.   43 
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Potential impacts from station operation include noise, odors, exhausts, thermal emissions, and 1 
visual intrusions (the latter are discussed under aesthetics and recreation).  A new unit would 2 
produce noise from the operation of pumps, cooling towers, transformers, turbines, generators, 3 
and switchyard equipment.  Traffic at the site also would be a source of noise.  Any noise 4 
coming from the proposed site would be controlled in accordance with standard noise protection 5 
and abatement procedures.  This practice also would be expected to apply to all alternative 6 
sites, including the Montour site.  Good road conditions and appropriate speed limits would 7 
minimize the noise level generated by the workforce commuting to the Montour site. 8 

The new unit at the Montour site would have standby diesel generators and auxiliary power 9 
systems.  Permits obtained for these generators would ensure that air emissions comply with 10 
applicable regulations.  In addition, the generators would be operated on a limited, short-term 11 
basis.  During normal plant operation, the new unit would not use a significant quantity of 12 
chemicals that could generate odors that exceed odor threshold values.  Access roads and 13 
appropriate speed limits would minimize the dust generated by the commuting workforce.   14 

The Montour site is adjacent to the PPL MSES, which is an existing coal-fired power plant that 15 
includes two cooling towers and three stacks.  The plumes from the new unit at the Montour site 16 
would be near those from the existing coal-fired plant.  The building and operation of 17 
transmission lines to support the site also would have an aesthetic impact on the region.  The 18 
review team concludes that the visual impact associated with site development and operation of 19 
one nuclear unit on this site would have a minor impact on the visual aesthetic resources in the 20 
area due to the presence of existing plumes from the coal-fired plant.  Impacts on aesthetic 21 
resources would be minor because these resources are already significantly affected by the 22 
presence of the nearby MSES.  Based on the information provided by PPL and the review 23 
team’s independent evaluation, the review team concludes that the aesthetic and recreation 24 
impacts of building and operating one nuclear unit at the Montour site would be minor. 25 

Based on the information provided by PPL and the review team’s independent evaluation, the 26 
review team concludes that the physical impacts of building and operating one nuclear unit on 27 
workers and the local public, buildings, roads, and aesthetics near the Montour site would be 28 
minor. 29 

Demographic Impacts 30 

The Montour site is located in Montour County, approximately 20 mi (32 km) from Williamsport, 31 
Pennsylvania (population 29,381 in 2010) and 3 mi from Washingtonville, Pennsylvania 32 
(population 273 in 2010).  Other nearby communities include Bloomsburg (population 14,855 in 33 
2010), Berwick (population 10,477 in 2010), Danville (population 4,699 in 2010), Sunbury 34 
(population 9,905 in 2010), and Milton (population 7,042 in 2010).  Wilkes-Barre, Pennsylvania, 35 
with a population of 41,498 in 2010, represents the largest community located within the 50-mi 36 
radius of the Montour site.  Populations for each county located within the economic impact area 37 
are presented in Table 9-9.  In 2010, the population within the economic impact area reached 38 
617,109, representing an increase in population of 0.1 percent over 2000 levels (USCB 2011-39 
TN1875).  As of 2010, the population density within the economic impact area was 193.4 40 
persons per square mile compared to 283.9 for the Commonwealth of Pennsylvania. 41 
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For the proposed BBNPP unit, PPL estimated that the peak number of construction workers 1 
would be 3,950, with an additional 363 operations workers onsite during the final phase of 2 
construction activities (PPL Bell Bend 2013-TN3377).  In the BBNPP ER, PPL indicated that 3 
staffing levels at each alternative site would be similar to those estimated for the BBNPP (PPL 4 
Bell Bend 2013-TN3377).  In 2010, the total construction workforce in the economic impact area 5 
was 16,973 (Table 9-9).  While the construction workforce in the economic impact area is 6 
sufficient to meet the needs of the project, many of these workers are engaged in other activities 7 
and will not be available to participate in nuclear power plant construction at the Montour site.  8 
Therefore, the review team concludes that resident and commuting workers could meet the 9 
majority but not all of the building workforce needs.  Thus, the review team has retained the 20 10 
to 35 percent in-migration assumption presented in Sections 4.4.2 and 5.4.2.  The review team 11 
has also adopted PPL’s bounding assumption that 100 percent of the operations workforce 12 
would in-migrate into the area.  The results of the gravity model calculations indicate that 13 
90.2 percent of those in-migrants would locate in the economic impact area.  Based on these 14 
assumptions, the review team estimates that 1,040 to 1,574 construction and operations 15 
workers would in-migrate into the Montour site economic impact area.  Using the Pennsylvania 16 
average of 2.47 people per household, workers would bring an additional 1,529 to 2,314 family 17 
members with them.  Thus, the review team estimates the in-migration in the economic impact 18 
area to be 2,569 to 3,889.  At this level of in-migration, the economic impact area population 19 
would grow by 0.4 to 0.6 percent. 20 

If the facility is constructed and commences operation, the 363-person operational workforce 21 
would already be onsite during the period of peak building-related employment and are included 22 
in the above analysis, meaning that there would be very little demographic impact during 23 
operations in the economic impact area.  Based on the information provided by PPL and the 24 
review team’s independent evaluation, the review team concludes that the demographics 25 
impacts of building and operating the nuclear unit at the Montour site would be minor. 26 

Economic Impacts 27 

The principal economic centers in the economic impact area include Back Mountain, Berwick, 28 
Bloomsburg, Danville, Hazleton, Kingston, Milton, Mountain Top, Nanticoke, Sunbury, Wilkes-29 
Barre, and Williamsport.  The USCB reports that the top five industries in the economic impact 30 
area in 2010 were educational, health, and social services (24.8 percent); manufacturing (15.7 31 
percent); retail trade (13.1 percent); arts, entertainment, recreation, accommodation, and food 32 
services (7.8 percent); and professional, scientific, management, administrative, and waste-33 
management services (6.5 percent).  Together, these five industries accounted for 67.9 percent 34 
of the employment in the economic impact area in 2010 (USCB 2011-TN1876). 35 

The review team determined that the impact of jobs associated with building a nuclear power 36 
plant on the Montour site would have a noticeable and beneficial impact on total employment in 37 
Montour County.  The impact of 713 to 1,247 construction-related jobs and 327 operations jobs 38 
filled by in-migrating workers, as well as the 992 to 1,381 indirect jobs, would be minor and 39 
beneficial in the economic impact area.  Note the estimated indirect jobs created as a result of 40 
building and operating a nuclear power plant at the Montour site.  When a new job is added to 41 
an economy, that new (direct) job supports the creation of other (indirect) jobs.  Every new 42 
direct job in a given area—in this case, a job building the plant at the Montour site—stimulates 43 
spending on goods and services.  This spending results in the economic need for a fraction of 44 
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another indirect job, typically in the service industries.  The U.S. Department of Commerce 1 
Bureau of Economic Analysis (BEA) provided RIMS II regional multipliers for industry 2 
employment and earnings in the BBNPP economic impact area.  As noted in Section 4.4.2, the 3 
employment multiplier for construction jobs in the BBNPP economic impact area is 1.73, 4 
meaning that for each construction job created a total of 1.73 jobs (including the direct job) 5 
would be supported in the two-county economic impact area.  The employment multiplier for 6 
operations jobs during the building phase is 2.44 (BEA 2014-TN3624).  For comparative 7 
purposes, the review team applied these multipliers to the Montour site economic impact area.  8 
The BEA employment multiplier is applied only to in-migrating workers because the BEA model 9 
assumes the direct employment of workers that already live in the area would have no 10 
additional impact on employment.   11 

The review team assumed that tax revenue generated from sales and use taxes associated with 12 
construction and operation of a nuclear unit at the Montour site would be similar to those 13 
evaluated for the BBNPP site in Sections 4.4.3.3 and 5.4.3.3, with a similarly noticeable and 14 
beneficial impact on revenues in the economic impact area.  For the BBNPP site, property taxes 15 
are estimated by PPL at $2.4 million annually (PPL Bell Bend 2013-TN3377).  Adjusting the 16 
property tax rate differential between Salem Township (16.544 mills) and Derry Township 17 
(14.61 mills) results in an annual property tax assessment of $2.1 million if the nuclear power 18 
plant is constructed at the Montour site.  Derry Township would receive approximately $63,000 19 
of the annual property tax payments during the operations phase.  The review team estimates 20 
that the proposed nuclear power plant would generate $3.1 million annually in local earned 21 
income taxes throughout the region.  It would also generate $129,390 in annual local services 22 
tax (LST) revenue for Derry Township during the peak construction period and $10,890 annually 23 
during the operations phase (PDCED 2014-TN3915).  In 2012, total revenue to Derry Township 24 
was $468,892, indicating the addition of the nuclear power plant, and the resulting increase in 25 
property and LST tax proceeds, would result in a minimum 27.6 percent increase in revenues 26 
during the peak construction period and 15.8 percent growth over current levels during the 27 
operations period (PDCED 2012-TN3916). 28 

The new unit would employ an operations workforce of 363 people who would earn $28 million 29 
annually (average annual salaries of $77,135) (PPL Bell Bend 2013-TN3377).  The building 30 
workforce of 3,950 would collectively earn $279 million annually at its peak (average annual 31 
salaries of $70,720).  The in-migrating building workforce, including operations workers training 32 
onsite during the construction period, would earn $75.7 to $113.4 million annually during the 33 
peak construction period.  As shown in Table 9-9, these salaries far exceed the median 34 
household incomes in the economic impact area (USCB 2011-TN1876).  The in-migrating 35 
building and operations workforce would stimulate the creation of 992 to 1,381 additional 36 
indirect jobs within the economic impact area during the peak of employment during the building 37 
period.  These indirect jobs would generate an additional $17.7 to $24.7 million annually in the 38 
economic impact area (average annual salary of $17,870) (PPL Bell Bend 2013-TN3377).  In 39 
addition, PPL estimates that within the 50-mi region, $260.8 million will be spent on materials, 40 
equipment, and outside services during the construction period and $9 million spent annually 41 
during operations (PPL Bell Bend 2013-TN3377).  The economic multiplier effect of the 42 
increased spending by the direct and indirect workforce and the businesses serving PPL directly 43 
would increase the economic activity in the region, most noticeably in the communities near the 44 
Montour site.   45 
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Based on the information provided by PPL, and the review team’s own independent evaluation, 1 
the review team concludes that the tax and economic impacts of building and operating a new 2 
nuclear unit at the Montour site would be similar to those estimated for the BBNPP site; impacts 3 
would be noticeable but not destabilizing in Montour County, and minor and beneficial in the 4 
economic impact area.  Tax impacts on Derry Township would be noticeable and destabilizing. 5 

Transportation Impacts 6 

Primary access to the Montour site is from SR 54 and SR 254, both of which are two-lane 7 
highways near the site.  Traffic impacts would be felt along SR 54 and SR 254, as well as 8 
several other smaller roads surrounding the facility, including SR 1003, SR 1006, SR 1009, 9 
McMichael Road, Strawberry Ridge Road, and White Hall Road.  Based on the information 10 
provided by PPL, a 1.8-mi (2.9-km) access road extending southeast from the southeast border 11 
of the site to State Highway 254 would be required, as would a 2.1-mi (3.4-km) rail spur (PPL 12 
Bell Bend 2013-TN3377).  The review team concludes that the transportation impacts from site 13 
development of a plant at the Montour site would be noticeable.  The temporary (6-year) impact 14 
on transportation near the Montour site would be noticeable during shift changes but could be 15 
reduced through a number of mitigation strategies outlined in the BBNPP ER, including 16 
scheduling shift changes and deliveries during off-peak hours and improvements to local roads, 17 
intersections, and signals (PPL Bell Bend 2013-TN3377).  PPL identified a number of mitigation 18 
strategies for the BBNPP ER, and the review team assumes that similar mitigation strategies 19 
would be identified for the Montour site.  Any mitigation strategies must be agreed to by 20 
applicable Pennsylvania Department of Transportation (PennDOT) regions prior to PPL 21 
submitting final highway occupation permit (HOP) engineering plans for review.  Mitigation 22 
strategies that are agreed upon with PennDOT in the final approved Transportation Impact 23 
Study (TIS) will be required as a condition of issuing an HOP (PPL Bell Bend 2013-TN3377).   24 

In addition to congestion impacts, construction-related traffic will also result in emissions, traffic 25 
accidents, injuries, and fatalities.  The heavy vehicles that transport construction-related 26 
equipment and materials and the autos carrying the commuting workforce to the Montour site 27 
will emit several pollutants, including carbon monoxide, carbon dioxide (CO2), oxides of 28 
nitrogen, fine PM, volatile organic compounds, and sulfur dioxide.  Construction-related traffic 29 
will also result in an increase in the number of accidents, injuries, and fatalities.  The costs 30 
associated with these incidents include workers’ compensation premiums, lost productivity, 31 
environmental remediation, property damage, fines and penalties, insurance premiums, and 32 
medical costs.  As discussed in Sections 4.4 and 5.4, the review team expects the impacts of 33 
BBNPP construction and operation to be minor with respect to emissions and the number of 34 
traffic accidents.  Impacts at the Montour site would be expected to be similar to those 35 
estimated for the BBNPP.  Therefore, the socioeconomic impacts of emissions and traffic 36 
accidents would also be minor. 37 

Operations impacts would be significantly lower than the building phase impacts of traffic due to 38 
the much smaller workforce and because roads would have been improved during site 39 
development.  During the operations phase, traffic impacts would be minor. 40 
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Recreation Impacts  1 

Within the 50-mi region, there are 149 parks, including 62 game lands, 27 state parks and 2 
forests, 34 local parks and preserves, and 2 playgrounds (PPL Bell Bend 2013-TN3377).  3 
Recreation in the area includes two parks located in Montour County:  one local park and a 4 
playground (PPL Bell Bend 2013-TN3377).  Operations impacts on recreation areas near the 5 
Montour site would be minimal.  In response to SRBC consumptive-use mitigation requirements, 6 
there could also be impacts on Cush Cushion Creek, Clearfield Creek, and Little Conemaugh 7 
River resulting from discharges at the Greenwich North Mine, Gallitzin 10 Mine, and Hughes 8 
Mine, respectively.  Water flowing from these mines would be treated, and the increased flow 9 
combined with the positive water-quality impacts would be favorable to recreational uses (PPL 10 
Bell Bend 2014-TN3652).  Based on the information provided by PPL and the review team’s 11 
independent evaluation, the review team concludes that the recreation impacts of building and 12 
operating a nuclear unit at the Montour site would be minor. 13 

Housing Impacts 14 

Within a 50-mi (80-km) radius of the Montour site, there were a total of 130,160 vacant housing 15 
units in 2010, with 542 of those located within Montour County (PPL Bell Bend 2013-TN3377).  16 
Within the five-county economic impact area, there were 283,836 housing units and 32,090 17 
vacant units in 2010 (USCB 2011-TN2072).  The housing figures presented in Table 9-9 do not 18 
include recreational vehicle parks, campgrounds, or hotels and, thus, provide a lower bound of 19 
what would be available to house workers. 20 

The review team compared the vacant housing units to the number of workforce households 21 
projected for the peak workforce years.  Using the approach outlined in Section 4.5.2, the 22 
review team estimates the number of workforce households at 1,040 to 1,574 during peak 23 
workforce years.  In the 50-mi radius surrounding the Montour site, 0.8 to 1.2 percent of the year 24 
2010 vacant housing units would be needed to house in-migrating workers.  In the economic 25 
impact area, 3.2 to 4.9 percent of the vacant housing units would be needed.  The review team 26 
assumes that all of the indirect jobs would be filled by current residents who would not require 27 
additional housing. 28 

The review team expects that the in-migrating workforce could be absorbed into the existing 29 
housing stock in the 50-mi (80-km) region around the Montour site and the economic impact 30 
area without a noticeable impact.  Based on the information provided by PPL and the review 31 
team’s independent evaluation, the review team concludes that the housing impacts of building 32 
and operating a nuclear unit at the Montour site would be minor. 33 

Impacts on Public Services and Education  34 

In-migrating construction workers and plant operations staff would affect local municipal water 35 
and wastewater-treatment facilities, and other public services in the region.  These impacts 36 
would likely be in proportion with the demographic impacts experienced in the region, unless 37 
these resources have excess capacity or are particularly strained during construction, which 38 
would decrease or increase the impact. 39 
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Within the economic impact area, there are 151 community public water systems that have a 1 
total design capacity of 145.5 Mgd, average use of 71.4 Mgd, and excess capacity of 74.2 Mgd.  2 
Based on assumptions presented in Section 4.4.4.4, water use onsite and offsite by the 3 
workforce population during the peak building period would require 334,681 to 518,887 gal/day 4 
or 0.2 to 0.4 percent of the design capacity for public water systems in the economic impact 5 
area.  There are 57 wastewater/sanitary sewer treatment plants in the economic impact area with 6 
a collective design flow of 128.8 Mgd.  Based on assumptions presented in Section 4.4.4.4, 7 
combined onsite and offsite wastewater use are estimated at 545,332 to 743,330 gallons per day 8 
or 0.4 to 0.6 percent of the design flow rate in the economic impact area.  There are four 9 
wastewater/sanitary sewer treatment plants within Montour County with a collective wastewater 10 
design flow rate of 3.9 Mgd (PPL Bell Bend 2013-TN3377).  The Montour County 11 
Comprehensive Plan recognizes constraints associated with existing sewer systems and in order 12 
to accommodate future population and economic growth, the plan recommends expanding the 13 
local Valley Township Wastewater Treatment Plant or a conveyance to the Danville Borough 14 
Plant, which currently has the required reserve capacity to meet future demand.   15 

Within the five-county economic impact area, there are 210 fire stations and 5,234 career, 16 
volunteer, and paid-per-call firefighters (Table 9-9).  Firefighters per 1,000 people within the 17 
economic impact area range from a low of 7.2 in Luzerne County to a high of 13.4 in Columbia 18 
County.  In 2011, the national average rate of firefighters per 1,000 people was 3.5 (Karter and 19 
Stein 2012-TN1871).  During the period when the peak construction workforce is present, 2,569 20 
to 3,889 people would be expected to move into the economic impact area.  To meet the 21 
demands placed on the fire protection network, an additional 22 to 33 firefighters would need to 22 
be hired or would need to volunteer based on the economic impact area average rate of 8.5 23 
firefighters per 1,000 people.  With that noted, the firefighter rates in the economic impact area 24 
far exceed the national average.   25 

Within the economic impact area, there are 1,128 law enforcement officers, with officer rates per 26 
1,000 people ranging from a low of 1.7 in Lycoming County to a high of 2.7 per 1,000 people in 27 
Montour County (Pennsylvania State Police 2010-TN1868).  Five to seven law enforcement 28 
officers would need to be hired to maintain the current officer rate in the economic impact area 29 
of 1.8 per 1,000 people.  30 

There are 20 hospitals located within the economic impact area.  During 2010 to 2011, hospitals 31 
within the economic impact area provided 569,223 patient days of care and were operating at 32 
67.6 percent capacity (PADOH 2012-TN2224).  Based on the size and availability of medical 33 
services in the region, temporary construction workers would not overburden existing medical 34 
services.  The review team concludes adverse impacts on medical services near the proposed 35 
site would be minor and temporary. 36 

In the 2011 to 2012 school year, student enrollment in the economic impact area reached 37 
88,531 (NCES 2013-TN4026).  With a population of 617,109, there are 7.0 individuals for every 38 
student enrolled in schools within the economic impact area.  Applying this ratio, the review 39 
team expects a peak building-related increase of approximately 369 to 558 students.  Student-40 
to-teacher ratios within the economic impact area range from 12.6 in Columbia County to 15.0 in 41 
Luzerne County.  As shown in Table 9-9, student-to-teacher ratios in all counties located within 42 
the economic impact area, with the exception of Luzerne County, fall below the statewide 43 
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average of 13.8 (NCES 2013-TN4026).  When adding the influx of students generated during 1 
plant construction, student-to-teacher ratios increase only slightly in the economic impact area 2 
from 14.1 to 14.2.  Based on the gravity model calculations, the review team estimates that the 3 
student population in Montour County would grow by 63 to 96 students or 3.3 to 5.0 percent.   4 
To keep student-to-teacher ratios at current levels, economic impact area schools would need 5 
to add 26 to 40 teachers.  To maintain student-to-teacher ratios in Montour County, schools 6 
would need to add 5 to 7 teachers.  With that noted, the in-migrating students would not push 7 
student-to-teacher ratios in Montour County above the statewide average of 13.8.  Thus, the 8 
review team concludes that in-migrating students would have a minor impact on schools 9 
throughout the economic impact area and the 50-mi region. 10 

Based on the information provided by PPL and the review team’s independent evaluation, the 11 
review team concludes that the public service and education impacts of building and operating a 12 
new nuclear unit at the Montour site would be minor. 13 

Summary of Project-Related Socioeconomic Impacts 14 

Physical impacts on workers and the general public include impacts on existing buildings, 15 
transportation, aesthetics, noise levels, and air quality.  Social and economic impacts span 16 
issues of demographics, economy, taxes, infrastructure, and community services.  On the basis 17 
of information provided by PPL and the review team’s independent evaluation, the review team 18 
concludes that the impacts of building and operating a nuclear unit at the Montour site on 19 
socioeconomics would be SMALL and adverse for the 50-mi region.  The temporary (6-year) 20 
and intermittent building-related impact on transportation near the Montour site would be 21 
MODERATE during shift changes but could be reduced through a number of mitigation 22 
strategies outlined in the BBNPP ER, including scheduling shift changes and deliveries during 23 
off-peak hours and improvements to local roads, intersections, and signals (PPL Bell 24 
Bend 2013-TN3377).  PPL identified a number of mitigation strategies for the BBNPP ER, and 25 
the review team assumes that similar mitigation strategies would be identified for the Montour 26 
site.  Any mitigation strategies must be agreed to by applicable PennDOT regions prior to PPL 27 
submitting final HOP engineering plans for review.  Mitigation strategies that are agreed upon 28 
with PennDOT in the final approved TIS will be required as a condition of issuing an HOP (PPL 29 
Bell Bend 2013-TN3377).  During operation, transportation impacts are expected to be SMALL.  30 
Economic impacts in Montour County are expected to be MODERATE and beneficial.  31 
Economic and tax impacts in the economic impact area are expected to be SMALL and 32 
beneficial.  Tax impacts on Derry Township are expected to be LARGE and beneficial. 33 

Cumulative Impacts 34 

The review team concluded that the current and reasonably foreseeable projects listed in 35 
Table 9-6 with the greatest potential to affect cumulative socioeconomic impacts would be the 36 
SSES (located 26 mi east of the Montour site), MSES (located adjacent to the Montour site), 37 
Panda Patriot natural gas power plant (located 11 mi northwest of the Montour site), Atlantic 38 
Sunrise pipeline (planned to be built in Lycoming, Montour, and Northumberland Counties), the 39 
Cherokee Pharmaceutical Plant (located 8 mi south of the Montour site), planned improvements 40 
to Federal, State, and county roads and bridges, and other renewable energy projects, fossil-41 
fuel operational energy projects, and natural gas drilling operations throughout the region.  The 42 
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projects with the greatest potential to affect cumulative socioeconomics impacts would be the 1 
proposed Panda Patriot power plant, the Atlantic Sunrise pipeline, and planned improvements 2 
to Federal, State, and county roads and bridges.  Other projects involve continuation of ongoing 3 
activities and are expected to result in little or no change in current levels of employment at 4 
existing establishments.  Any resulting new development is expected to be consistent with 5 
controls in existing county comprehensive plans. 6 

The review team determined that the cumulative socioeconomic effects of a nuclear power plant 7 
located at the Montour site and other past, present, and reasonably foreseeable projects would 8 
be SMALL with some exceptions.  The cumulative impacts on transportation near the Montour 9 
site would be MODERATE during the six years of construction, and traffic during shift changes 10 
at the nuclear plant would be a significant contributor to these impacts.  PPL identified a number 11 
of mitigation strategies in the BBNPP ER, and the review team assumes that similar mitigation 12 
strategies would be identified for the Montour site.  Any mitigation strategies must be agreed to 13 
by applicable PennDOT regions prior to PPL submitting final HOP engineering plans for review.  14 
Mitigation strategies that are agreed upon with PennDOT in the final approved TIS will be 15 
required as a condition of issuing an HOP (PPL Bell Bend 2013-TN3377).  Cumulative physical 16 
impacts on roads of planned improvements to Federal, State, and county roads and bridges are 17 
expected to be MODERATE.  However, the review team concludes that the physical impacts on 18 
local road systems from building and operating a nuclear power plant at the Montour site would 19 
not be a significant contributor to these impacts.  The cumulative economic and tax impacts of a 20 
nuclear power plant located at the Montour site would be SMALL and beneficial to the economic 21 
impact area.  Montour County would be expected to experience MODERATE and beneficial 22 
economic impacts, and the nuclear plant would be a significant contributor to these beneficial 23 
impacts.  Tax impacts on Derry Township are expected to be LARGE and beneficial, and the 24 
nuclear plant would be a significant contributor to these beneficial impacts. 25 

9.3.2.6 Environmental Justice 26 

To evaluate the distribution of minority and low-income populations near the Montour site, the 27 
review team conducted a demographic analysis of populations within the 50-mi region 28 
surrounding the proposed site in accordance with the methodology discussed in Section 2.6.1.  29 
The review team identified 968 census block groups within a 50-mi radius of the Montour site, 30 
24 of which were classified as having aggregate minority populations.  Of these minority 31 
populations, two were identified in Lycoming County and one was located in Northumberland 32 
County.  No aggregate minority populations are located in Montour or Columbia Counties.  A 33 
total of 13 census block groups in the 50-mi region meet at least one of the two significance 34 
criteria outlined in Section 2.6 for black populations.  One census block group meets the criteria 35 
for Asian populations, and 21 meet the criteria for Hispanic ethnicity (USCB 2011-TN2009).(5)  36 
Figure 9-9 shows the aggregate minority block groups within the 50-mi region surrounding the 37 
Montour site.   38 
                                                 
(5) The U.S. Census Bureau (USCB) data used in this section were obtained from American Community 
Survey (ACS) results released in 2011.  During the preparation of this EIS, the results of the 2012 ACS 
were released in topical and regional data sets.  The review team has examined the latest ACS data, and 
is not aware of any information that appears to be inconsistent with the earlier information sets and those 
sets projected from the earlier survey. 
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Figure 9-10 shows the location of low-income populations within the 50-mi region surrounding 1 
the Montour site.  The review team identified 56 census block groups with low-income 2 
populations of interest.  The closest low-income populations of interest are located in 3 
Bloomsburg and Milton.  Of the 56 census block groups with low-income populations, 4 are 4 
located in Columbia County, 11 in Lycoming County, and 5 in Northumberland County.  No low-5 
income populations of interest are located in Montour County.  The most significant 6 
concentration of low-income census blocks (nine census blocks) near the Montour site is in 7 
Williamsport, Pennsylvania. 8 

Almost all of the potential physical impacts of building and operation would occur within the 9 
vicinity of the Montour site.  These physical impacts would not affect any of the populations of 10 
interest because they attenuate with distance, topography, and intervening foliage. 11 

The review team also investigated for the presence of unique characteristics of practices in 12 
minority or low-income communities that could result in different socioeconomic impacts from 13 
building and operations at the Montour site.  The review team identified a small number of 14 
Amish farms in the area, but did not find any information suggesting that communities with 15 
distinctive characteristics were dependent on natural resources that would be adversely affected 16 
by a nuclear power plant at the Montour site (PNNL 2009-TN3667).  Finally, the review team did 17 
not identify any potential pathways by which any building or operations activity could affect any 18 
minority and low-income populations within the 50-mi region surrounding the Montour site.  19 
Consequently, the review team determined that, for the Montour site, there would be no 20 
disproportionate and adverse impacts on minority or low-income populations from building and 21 
operating one nuclear unit. 22 

Cumulative Impacts 23 

The cumulative impacts portion of Section 9.3.2.5 details the projects that would contribute to 24 
the environmental justice impacts at the Montour site.  The review team found no evidence that, 25 
in conjunction with a nuclear power plant at the Montour site, the traffic contributions of the 26 
SSES, MSES, Panda Patriot Power Plant, Atlantic Sunrise pipeline, Susquehanna River Bridge 27 
replacement projects, Cherokee Pharmaceutical Plant, and other renewable energy projects, 28 
fossil-fuel operational energy projects, and natural gas drilling operations throughout the region 29 
could impose disproportionately high and adverse effects on minority or low-income 30 
populations.  The review team concluded that, in addition to other past, present, and reasonably 31 
foreseeable future projects, building, and operating a nuclear unit at the Montour site would not 32 
impose disproportionately high and adverse impacts on any minority or low-income populations.   33 
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 1 
Figure 9-9.  Aggregate Minority Block Groups within 50 mi of the Montour Site 2 

 3 
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 1 

Figure 9-10.  Low-Income Block Groups within 50 mi of the Montour Site 2 
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9.3.2.7 Historic and Cultural Resources  1 

The following analysis addresses impacts on historic and cultural resources from building and 2 
operating one new nuclear generating unit at the Montour site.  The analysis also considers 3 
other past, present, and reasonably foreseeable future actions that could cause cumulative 4 
impacts on historic and cultural resources, including other Federal and non-Federal projects 5 
listed in Table 9-6.  For the analysis of cultural resources impacts at the Montour site, the 6 
geographic area of interest is considered to be the onsite and offsite direct physical and indirect 7 
visual areas of potential effect (APEs) associated with the proposed undertaking.  This includes 8 
direct physical APEs, defined as the onsite areas directly affected by site development and 9 
operation activities as well as offsite areas such as railroad corridors, transmission lines, and 10 
new reservoirs.  Indirect visual APEs are also included and defined generally as a 1-mi radius 11 
buffer around the proposed direct physical APEs, which encompasses the approximate 12 
maximum distance from which tall structures could be seen. 13 

Reconnaissance activities in a cultural resource review have particular meaning.  Typically such 14 
activities include preliminary field investigations to confirm the presence or absence of historic 15 
properties or cultural resources.  However, in developing this EIS, the review team relied upon 16 
reconnaissance-level information to perform the alternative site evaluation in accordance with 17 
ESRP 9.3 (NRC 2000-TN614).  Reconnaissance-level information in this context is data readily 18 
available from agencies and other public sources.  It can also include information obtained 19 
through site visits.  To identify historic and cultural resources at the Montour site, the review 20 
team relied on the following information: 21 

 the revised BBNPP ER (PPL Bell Bend 2013-TN3377)  22 

 the Pennsylvania Historical and Museum Commission (PHMC) and PennDOT Cultural 23 
Resources Geographic Information System (CRGIS)  24 

 the NRC alternative sites visits in April 2009 and June 2010. 25 

Site Description 26 

The Montour site is an industrial site located north of the existing Montour coal-fired power plant 27 
in Derry Township, approximately 2 mi (3.2 km) northeast of the borough of Washingtonville, 28 
Montour County, Pennsylvania.  The Montour project area encompasses rolling farmland that 29 
borders Chillisquaque Creek and its tributaries, which drain into the North Branch of the 30 
Susquehanna River to the southeast.  Obvious disturbances in the project area are limited to 31 
paved highways, farm roads, residential structures, and other structures associated with farm 32 
activities. 33 

The history of northeastern Pennsylvania spans more than 10,000 years beginning with the 34 
earliest Paleondian hunter-gatherers and continuing into the historic period (PHMC 2014).  35 
Historic Native American tribes that resided in the region just prior to European colonization 36 
include the Susquehannocks, an Iroquoian group that dominated the Lower Susquehanna 37 
Valley.  By the 1700s disease and warfare caused the Susquehannocks to vanish as a distinct 38 
tribe.  Other Iroquois tribes also have historic ties to the region, including the Oneida and 39 
Mohawk, as well as the Delaware (an Algonkian group).  Montour County is the smallest county 40 
in Pennsylvania.  Established in 1850 from a subdivision of Columbia County, its economy 41 
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historically focused on agriculture.  Early historic settlers used the North Branch of the 1 
Susquehanna River as a major transportation route to move cargo into and out of the county.  2 
The county remains rural today.  3 

The Montour project area is considered to have a high potential for prehistoric sites due to its 4 
proximity to Chillisquaque Creek and its tributaries.  Proximity to water is a well-known indicator 5 
of prehistoric activity in Pennsylvania.  Given the long history of historic settlement in the region, 6 
historic archaeological sites and historic structures may also be present.  The Montour project 7 
area consists of agricultural fields and forest land crisscrossed by paved and unpaved roadways 8 
with several residential and agricultural structures.  Past actions in the geographic area of 9 
interest that have similarly affected historic and cultural resources include rural development 10 
and agricultural development and activities associated with these land-disturbing activities such 11 
as road development.  No current or planned projects were identified in Table 9-6 that may 12 
contribute to cumulative impacts on archaeological sites, historic structures, and other cultural 13 
resources in the geographic area of interest. 14 

Two APEs for cultural resources were evaluated for the Montour site, including the direct 15 
(physical) and indirect (visual) effects APEs.  The direct effects APE includes the area within the 16 
project area that may be affected during preconstruction and/or construction activities.  The 17 
indirect effects APE includes the direct effects APE and a 1-mi buffer around it.  No historic 18 
properties (e.g., archaeological sites, historic buildings, and/or historic districts) listed in the 19 
National Register of Historic Places (NRHP) are recorded within either APE.  Seven historic 20 
properties listed in the NRHP are located in Montour County.  Of these, only one, the Keefer 21 
Covered Bridge No. 7, is located within 5 mi (8 km) of the Montour site.  The bridge is located 22 
1.7 mi (2.7 km) from the Montour site.  It would not be directly affected by physical construction 23 
of the plant or by its subsequent operation and lies outside of the indirect effects APE for 24 
cultural resources.  25 

Building and Operation Impacts 26 

While no NRHP-listed archaeological sites or historic structures are located within the direct 27 
effects APE, the absence of such properties has not been confirmed through systematic 28 
surveys to identify cultural resources, either through archaeological surveys or historic 29 
structures inventories.  The potential for archaeological sites within the direct effects APE is 30 
considered high.  Pennsylvania archaeological site survey records indicated that more than 31 
40 prehistoric archaeological sites are located within 2 mi of the Montour site.  Five 32 
archaeological sites (i.e., 36MO32, 36MO31, 36MO65, 36MO30, and 36MO28) are located 33 
within the direct effects APE and may be affected by preconstruction and construction activities.  34 
None of these sites are listed on the NRHP; however, they have not been professionally 35 
investigated and insufficient data are available to determine their NRHP eligibility.  Additional 36 
historic structures or districts are likely to be identified as well.  One NRHP-eligible historic 37 
district, the Exchange Historic District, is located to the northwest within 1.7 mi of the Montour 38 
project area.  If this historic district is subsequently listed in the NRHP, it may be adversely 39 
affected by construction at the Montour site. 40 

To accommodate building a nuclear generating unit on the Montour site, up to 420 ac could be 41 
affected through preconstruction and construction activities.  In the event that the Montour site 42 
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was chosen for the proposed project, identification of cultural resources would be accomplished 1 
through cultural resource surveys and consultation with the State Historic Preservation Officer 2 
(SHPO), Tribes, and interested parties.  The results would be used in the site planning process 3 
to avoid or mitigate cultural resources impacts.  In the event significant cultural resources were 4 
identified by these surveys, the review team assumes that PPL would develop protective 5 
measures in a manner similar to those for the BBNPP site.   6 

The main source of cooling water for the Montour site would be the WBSR, which lies 7 
approximately 10 mi to the west of the project area.  To obtain the water from the WBSR, new 8 
water-intake and -discharge pipelines would need to be constructed.  A conceptual plan for the 9 
proposed pipeline would include an 18.3-mi-long, 120-ft-wide right-of-way corridor.  10 
Archaeological sites and historic structures may be directly affected by placement of the water 11 
pipeline.  Construction of the pipeline may have temporary visual impacts on historic structures 12 
and historic districts.  Aboveground structures such as pumping stations may have permanent 13 
visual impacts on historic structures and historic districts.  If the Montour site was chosen for the 14 
proposed project, the review team assumes that PPL would conduct its water-pipeline-related 15 
cultural resource surveys and procedures in a manner similar to that for the BBNPP site 16 
described in Section 2.7. 17 

There are no existing transmission-line corridors connecting directly to the Montour site.  18 
However, there are two 500-kV transmission lines and six existing 230-kV transmission lines 19 
that could be connected to a plant at the Montour site (PPL Bell Bend 2013-TN3377).  A new 20 
transmission-line corridor would need to be created to connect these lines to the Montour site.  21 
Archaeological sites and historic structures may be directly affected by building the transmission 22 
lines and aboveground structures (e.g., power lines and support poles) and may have 23 
permanent visual impacts on historic structures and historic districts.  If the Montour site was 24 
chosen for the proposed project, the review team assumes that PPL would conduct 25 
transmission-line-related cultural resource surveys and establish appropriate procedures to 26 
avoid or mitigate impacts on historic properties. 27 

Activities associated with building a nuclear power-generating unit and supporting facilities that 28 
can potentially destabilize important attributes of historic and cultural resources include land 29 
clearing, excavation, and grading activities.  Given the high probability of archaeological sites 30 
within the direct effects APE of the Montour site and the potential for visual impacts on the 31 
NRHP-listed Keefer Covered Bridge No. 7 and the NRHP-eligible Exchange Historic District, 32 
there may be impacts on cultural resources due to preconstruction and construction activities.  33 
Placement of water pipelines and electrical transmission lines may also affect archaeological 34 
sites and historic structures.  In addition, visual impacts from aboveground structures associated 35 
with the water pipeline and transmission lines may result in significant alterations to the visual 36 
landscape within the geographic area of interest.  The review team assumes that PPL would 37 
develop procedures and consult with the SHPO to develop a cultural resource management 38 
program to avoid or mitigate adverse impacts on significant archaeological sites, historic 39 
structures, and other historic properties during preconstruction and construction activities. 40 

Impacts on historic and cultural resources from operation of a new nuclear generating unit at the 41 
Montour site include those associated with the operation of a new unit and maintenance of 42 
water pipelines and electrical transmission lines.  The review team assumes that the same 43 
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procedures used by PPL would be used for onsite and offsite maintenance activities.  1 
Consequently, the incremental effects of the maintenance of transmission-line corridors and 2 
operation of one new unit and associated impacts on the cultural resources for the direct effects 3 
and indirect effects APEs could be significant. 4 

Cumulative 5 

The geographic area of interest for cumulative impacts on historic and cultural resources at the 6 
Montour site corresponds to the onsite and offsite direct (physical) and indirect (visual) APEs 7 
defined for the site.  As indicated in Table 9-6, past actions in the geographic area of interest 8 
that have similarly affected historic and cultural resources include rural, agricultural, and 9 
industrial development and activities associated with these land-disturbing activities (e.g., road 10 
development).  Table 9-6, lists past, present, and reasonably foreseeable projects and other 11 
actions that may contribute to cumulative impacts on historic and cultural resources in the 12 
geographic area of interest.  No other activities listed in Table 9-6  in the geographic area of 13 
interest were identified that would significantly affect historic and cultural resources in a manner 14 
similar to those associated with the operation of a new nuclear power plant. 15 

Summary 16 

Cultural resources are non-renewable; therefore, the impact of destruction of cultural resources 17 
is cumulative.  Based on the information provided by the applicant and the review team’s 18 
independent evaluation, the review team concludes that the cumulative impacts on cultural 19 
resources on the Montour site would be MODERATE to LARGE and the impacts from building 20 
and operating one new nuclear unit would be a significant contributor to those impacts.  This 21 
impact level determination reflects the high probability of archaeological sites within the direct 22 
effects APE of the Montour site, and indirect effects from visual impacts that could occur to the 23 
NRHP-listed Keefer Covered Bridge No. 7 and Exchange Historic District, both of which are 24 
within 1.7 mi of the Montour site.  If the Montour site was to be developed, then cultural 25 
resource surveys and evaluations would need to be conducted to assess and resolve adverse 26 
effects of the undertaking.   27 

9.3.2.8 Air Quality 28 

The following impact analysis includes impacts from building activities and operations.  The 29 
analysis also considers other past, present, and reasonably foreseeable future actions that 30 
affect air quality, including other Federal and non-Federal projects listed in Table 9-6.  The 31 
geographic area of interest for the Montour site is Montour County, which is in the Central 32 
Pennsylvania Intrastate Air Quality Control Region (AQCR) (40 CFR 81.104 [TN255]). 33 

Emissions related to building and operating a nuclear power plant at the Montour alternative site 34 
would be similar to those at the BBNPP site, as described in Chapters 4 and 5.  The air-quality 35 
attainment status for Montour County, as set forth in 40 CFR Part 81, reflects the effects of past 36 
and present emissions from all pollutant sources in the region.  Montour County is designated 37 
as unclassifiable or in attainment for all criteria pollutants for which NAAQSs have been 38 
established (40 CFR 81.339 [TN255]). 39 
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Atmospheric emissions related to building and operating a nuclear power plant at the BBNPP 1 
site in Luzerne County are described in Chapters 4 and 5.  Emissions of criteria pollutants were 2 
found to have a SMALL impact on air quality.  In Chapter 7, the cumulative impacts of the 3 
criteria pollutants at the BBNPP site were evaluated and also determined to be SMALL.   4 

Reflecting on the projects listed in Table 9-6, several energy-related and industrial projects are 5 
considered major sources of NAAQS criteria pollutants in Montour County or nearby counties 6 
within the AQCR.  Any new projects would either have minimal emissions or be subject to 7 
permitting by the PADEP.  Given that these projects would be subject to permitting 8 
requirements to ensure compliance with the NAAQSs, it is unlikely that the air quality in the 9 
region would degrade to the extent that the region is in nonattainment of NAAQSs. 10 

The air-quality impact of Montour site development would be local and temporary.  The distance 11 
from building activities to the site boundary would be sufficient to generally avoid significant air-12 
quality impacts.  There are no land uses or projects, including projects listed in Table 9-6, that 13 
would have emissions during site development that would, in combination with emissions from 14 
the Montour site, result in degradation of air quality in the region.   15 

Emissions from operations at the Montour site would be intermittent.  The air-quality impacts of 16 
existing major and minor sources are included in the baseline air-quality status.  The cumulative 17 
impacts from emissions of effluents from the Montour site and projects listed in Table 9-6  would 18 
be minor. 19 

The cumulative impacts of GHG emissions related to nuclear power are discussed in Section 20 
7.6.  The impacts of the emissions are not sensitive to the location of the source.  Consequently, 21 
the discussion in Section 7.6 is applicable to a nuclear power plant located at the Montour 22 
alternative site.  The review team concludes that the national and worldwide cumulative impacts 23 
of GHG emissions are noticeable but not destabilizing.  The review team further concludes that 24 
the cumulative impacts would be noticeable but not destabilizing with or without the GHG 25 
emissions of a nuclear power plant at the Montour site. 26 

Cumulative impacts on air-quality resources are estimated based in the information provided by 27 
PPL and the review team’s independent evaluation.  Other past, present, and reasonably 28 
foreseeable future activities exist in the geographic areas of interest (local for criteria pollutants 29 
and global for GHG emissions) that could affect air-quality resources.  The cumulative impacts 30 
on criteria pollutants from emissions of effluents from the Montour site, other projects, and 31 
existing sources would be minor.   32 

The review team concludes that cumulative impacts from other past, present, and reasonably 33 
foreseeable future actions on air-quality resources in the geographic areas of interest would be 34 
SMALL for criteria pollutants and MODERATE for GHG emissions.  Building and operating a 35 
new unit at the Montour site would not be a significant contributor to these air quality impacts. 36 

9.3.2.9 Nonradiological Health Impacts 37 

The following analysis considers nonradiological health impacts from building and operating a 38 
new nuclear unit at the Montour site.  Nonradiological health impacts at the Montour site are 39 
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estimated based on information provided by PPL and the review team’s independent evaluation.  1 
The analysis also includes past, present, and reasonably foreseeable future actions that could 2 
contribute to cumulative nonradiological health impacts on site workers (construction and 3 
operations workers) and members of the public, including other Federal and non-Federal 4 
projects and the projects listed in Table 9-6 within the geographic area of interest.  For the 5 
analysis of nonradiological health impacts at the Montour site, the geographic area of interest is 6 
the site and the immediate vicinity of the Montour site (~ 6-mi radius) and the associated 7 
transmission-line corridors (~ 15 mi long).  This geographic area of interest is based on the 8 
localized nature of nonradiological health impacts and is expected to encompass all 9 
nonradiological health impacts.  10 

Building activities with the potential to affect the health of members of the public and 11 
construction workers at the Montour site include exposure to dust, vehicle exhaust, and 12 
emissions from construction equipment, noise, occupational injuries, and the transport of 13 
construction material and personnel to and from the site.  The operations-related activities that 14 
may affect the health of members of the public and workers include exposure to etiological 15 
(disease-causing) agents, noise, electromagnetic fields (EMFs), occupational injuries, and 16 
impacts from the transport of workers to and from the site.  17 

Building Impacts 18 

Nonradiological health impacts on construction workers and members of the public from building 19 
a new nuclear unit at the Montour site would be similar to those evaluated in Section 4.8 for the 20 
BBNPP site.  During the site-preparation and building phase, PPL would comply with applicable 21 
Federal and State regulations on air quality and noise (PPL Bell Bend 2013-TN3377).  The 22 
frequency of construction worker accidents is expected to be the same as those estimated for 23 
the BBNPP site.  The Montour site is located in a rural area, and building impacts would likely 24 
be negligible on the surrounding populations, which are classified as medium- and low-25 
population areas.  The review team concludes that nonradiological health impacts on 26 
construction workers and the public from building a new nuclear unit and associated 27 
transmission lines at the Montour site would be minimal. 28 

Operational Impacts 29 

Nonradiological health impacts on occupational health of workers and members of the public 30 
would include those associated with the operation of cooling towers and transmission lines as 31 
described in Section 5.8.  Based on the configuration of the proposed new unit at the Montour 32 
site (see Chapter 3 for detailed site layout description), etiological agents would not likely 33 
increase the incidence of waterborne diseases in the receiving waters because of the 34 
temperature attenuation in the discharge pipe (12.3 mi long) and diffuser and the temperature 35 
limitations outlined in the plant’s NPDES permit for thermal discharge into the Susquehanna 36 
River (PPL Bell Bend 2013-TN3377).  Impacts on workers’ health from occupational injuries, 37 
noise, and EMFs would be similar to those described in Section 5.8 for the BBNPP site.  Noise 38 
and EMF exposure would be monitored and controlled in accordance with applicable 39 
Occupational Safety and Health Administration regulations.  Effects of EMFs on human health 40 
would be controlled and minimized by conformance with National Electrical Safety Code criteria.  41 
Nonradiological impacts of traffic during operations would be less than the impacts during 42 
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building.  The review team concludes that nonradiological health impacts on workers and the 1 
public from operating a new nuclear unit and associated transmission lines at the Montour site 2 
would be minimal. 3 

Cumulative Impacts 4 

The only past action in the geographic area of interest that has similarly affected nonradiological 5 
health of workers and members of the public is the development and operation of the PPL 6 
Montour Electric Steam Station coal power plant, located adjacent to the Montour site.  No 7 
major current projects in the geographic area of interest would have a cumulative impact on 8 
nonradiological health in a way that is similar to building and operating a nuclear power plant at 9 
the Montour site. 10 

There are no proposed future actions that would affect nonradiological health in a way similar to 11 
development at the Montour site.  However, future urbanization and transmission-line creation 12 
and/or upgrading throughout the region would be expected to occur.  13 

The review team is also aware of the potential climate changes that could affect human health.  14 
A recent compilation of the state of the knowledge in this area (GCRP 2014-TN3472) has been 15 
considered in the preparation of this EIS.  Projected changes in the climate for the region 16 
include an increase in average temperature, increased likelihood of drought in summer, more 17 
heavy downpours, and an increase in precipitation, especially in the winter and spring, which 18 
may alter the presence of microorganisms and parasites.  In view of the water source 19 
characteristics, the review team did not identify anything that would alter its conclusion 20 
regarding the presence of etiological agents or change in the incidence of waterborne diseases. 21 

The review team concludes that the cumulative impacts on nonradiological health from building 22 
and operating a new nuclear power plant and associated transmission lines at the Montour site 23 
would be minimal.  24 

Summary of Nonradiological Health Impacts at the Montour Site 25 

Impacts on nonradiological health from building and operation of a new unit at the Montour site 26 
are estimated based on the information provided by PPL and the review team’s independent 27 
evaluation.  Although some past and future activities in the geographical area of interest could 28 
affect nonradiological health in ways similar to the building and operation of a new unit at the 29 
Montour site and associated offsite facilities, those impacts would be localized and managed 30 
through adherence to existing regulatory requirements.  The review team concludes that 31 
nonradiological health impacts on construction workers and the public resulting from the building 32 
of a new nuclear unit and associated transmission lines at the Montour site would be minimal.  33 
The review team expects that the occupational health impacts on the operations employees and 34 
the public of a new nuclear unit at the Montour site would be minimal.  Finally, the review team 35 
concludes that cumulative impacts on nonradiological health from past, present, and future 36 
actions in the geographic area of interest would be SMALL. 37 
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9.3.2.10 Radiological Impacts of Normal Operations 1 

The following impact analysis includes radiological impacts from building activities and operation 2 
of a nuclear unit at the Montour site.  The analysis also considers other past, present, and 3 
reasonably foreseeable future actions that affect radiological health, including other Federal and 4 
non-Federal projects listed in Table 9-6.  As described in Section 9.3.2, the Montour site is a 5 
greenfield site located north of the existing Montour coal-fired power plant.  The geographic 6 
area of interest is the area within a 50-mi radius of the Montour site.  The only facilities 7 
potentially affecting radiological health within this geographic area of interest are existing SSES 8 
Units 1 and 2.  In addition, there are likely to be hospitals and industrial facilities with 50 mi of 9 
the Montour site that use radioactive materials. 10 

The radiological impacts of building and operating the proposed U.S. EPR reactor at the 11 
Montour site include doses from direct radiation and liquid and gaseous radioactive effluents.  12 
Releases of radioactive materials and all pathways of exposure would produce low doses to 13 
people and biota offsite that would be well below regulatory limits.  The impacts are expected to 14 
be similar to those estimated for the BBNPP site.   15 

The radiological impacts of SSES Units 1 and 2 include doses from direct radiation and liquid 16 
and gaseous radioactive effluents.  These pathways result in low doses to people and biota 17 
offsite that are well below regulatory limits, as demonstrated by the ongoing radiological 18 
environmental monitoring program conducted around SSES Units 1 and 2.  The NRC staff 19 
concludes that the dose from direct radiation and effluents from hospitals and industrial facilities 20 
that use radioactive material would be an insignificant contribution to the cumulative impact 21 
around the Montour site.  This conclusion is based on the radiological monitoring program 22 
conducted for the currently operating nuclear power plant. 23 

Based on the information provided by PPL and the NRC staff’s independent analysis, the NRC 24 
staff concludes that the cumulative radiological impacts from building and operating the one 25 
proposed U.S. EPR unit and other past, present, and reasonably foreseeable projects and 26 
actions in the geographic area of interest around the Montour site would be SMALL. 27 

9.3.2.11 Postulated Accidents 28 

The following impact analysis includes radiological impacts from postulated accidents from 29 
operations for one nuclear unit at the Montour site.  The analysis also considers other past, 30 
present, and reasonably foreseeable future actions that affect radiological health from 31 
postulated accidents, including other Federal and non-Federal projects and the projects listed in 32 
Table 9-6 within the geographic area of interest.  As described in Section 9.3.2, the Montour site 33 
is a greenfield site; there are no nuclear facilities at the site.  The geographic area of interest 34 
considers all existing and proposed nuclear power plants that have the potential to increase the 35 
probability-weighted consequences (i.e., risks) from a severe accident at any location within 36 
50 mi of the Montour site.  Facilities potentially affecting radiological accident risk within this 37 
geographic area of interest are SSES Units 1 and 2; Limerick Generating Station Units 1 and 2; 38 
Three Mile Island Nuclear Station Unit 1; and Peach Bottom Atomic Power Station Units 2 and 39 
3.  Besides the proposed BBNPP unit, no other reactors have been proposed within the 40 
geographic area of interest.  41 
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As described in Section 5.11.1, the NRC staff concludes that the environmental consequences 1 
of design basis accidents (DBAs) at the BBNPP site would be SMALL for a U.S. EPR reactor.  2 
DBAs are addressed specifically to demonstrate that a reactor design is robust enough to meet 3 
NRC safety criteria.  The U.S. EPR design is independent of site conditions and the 4 
meteorology of the Montour site and BBNPP site are similar; therefore, the NRC staff concludes 5 
that the environmental consequences of DBAs at the Montour site would be SMALL.   6 

Because the meteorology, population distribution, and land use for the Montour site are 7 
expected to be similar to the BBNPP site, risks from a severe accident for a U.S. EPR reactor 8 
located at the Montour site are expected to be similar to those analyzed for the BBNPP site.  9 
The risks for the BBNPP site are presented in Table 5-18 and Table 5-19 and are well below the 10 
median value for current-generation reactors.  In addition, as discussed in Section 5.11.2, 11 
estimates of average individual early fatality and latent cancer fatality risks are well below the 12 
Commission’s safety goals (51 FR 30028-TN594).  For existing nuclear power plants within the 13 
geographic area of interest (i.e., SSES Units 1 and 2; Limerick Generating Station Units 1 and 14 
2; Three Mile Island Nuclear Station Unit 1; and Peach Bottom Atomic Power Station Units 2 15 
and 3); the Commission has determined that the probability-weighted consequences of severe 16 
accidents are small (10 CFR Part 51, Appendix B, Table B-1 [TN250]).   17 

Because of the NRC safety review criteria, it is expected that risks for any new reactors at any 18 
other locations within the geographic area of interest for Montour site would be below the risks 19 
for current-generation reactors and would meet Commission safety goals.  The severe accident 20 
risk due to any particular nuclear power plant becomes smaller as the distance from that plant 21 
increases.  However, the combined risk at any location within 50 mi of Montour site would be 22 
bounded by the sum of risks for all these operating nuclear power plants and would still be low.  23 

Although several plants have the potential to be included in the combination, the combined risk 24 
would still be low.  On this basis, the NRC staff concludes that the cumulative risks of severe 25 
accidents at any location within 50 mi of the Montour site would be SMALL. 26 

9.3.3 Humboldt 27 

This section covers the review team’s evaluation of the potential environmental impacts of siting 28 
a new nuclear unit at the Humboldt site located in Luzerne County, Pennsylvania.  The following 29 
sections describe a cumulative impact assessment conducted for each major resource area.  30 
The specific resources and components that could be affected by the incremental effects of the 31 
proposed action if it were implemented at the Humboldt site, and other actions in the same 32 
geographic area were considered.  This assessment includes the impacts of NRC-authorized 33 
construction, operations, and preconstruction activities.  Also included in the assessment are 34 
other past, present, and reasonably foreseeable Federal, non-Federal, and private actions that 35 
could have meaningful cumulative impacts when considered together with a new nuclear plant if 36 
such a plant were to be built and operated at the Humboldt site.  Other actions and projects 37 
considered in this cumulative analysis are described in Table 9-10. 38 
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Table 9-10. Past, Present, and Reasonably Foreseeable Projects and Other Actions 1 
Considered in the Humboldt Site Cumulative Analysis 2 

Project Name Summary of Project Location Status 

Energy Projects 

SSES Units 1 and 2 Two 1,140 MW(e) 
boiling water reactors, 
Unit 1 was issued an 
operating license in 
1982, Unit 2 was issued 
an operating license in 
1984.  Extension of 
operations of SSES 
Units 1 and 2 for an 
additional 20-year 
period beyond the end 
of the current license 
term, or until 2042 and 
2044, respectively.  
Power uprates - 
currently operating at 
3952 MW(t), 1,300 
MW(e) 

12 mi NW of the 
Humboldt site 

Operational (NRC 2014-
TN3964).  Renewed 
operating licenses issued 
November 2009 (NRC 2014-
TN3964).  Units 1 and 2 
approved for combined 
48 MW(t) (1.4%) power 
uprate in 2001 and 
combined 463 MW(t) (13%) 
power uprate in 2008 
(NRC 2012-TN1538; 
NRC 2012-TN1900). 

Limerick Nuclear 
Power Plant 
demonstration project 

Project will allow 
Exelon to put additional 
water into the Schuylkill 
River from a reservoir 
and an abandoned coal 
mine 

17 mi SW of the 
Humboldt site 

The Delaware River Basin 
Commission approved 
docket May 8, 2013 
(DRBC 2013-TN3345). 

Limerick Generating 
Station, Units 1 and 2 

Two 3,514 MW(t), 
1,134-MW(e) boiling 
water reactors, Unit 1 
was issued operation 
license in 1985, Unit 2 
was issued operation 
license in 1989 

54 mi SE of the 
Humboldt site 

Operational (NRC 2014-
TN3964).  Currently 
undergoing license renewal 
(NRC 2012-TN1181; 
NRC 2012-TN1180).  Units 
1 and 2 approved for 
combined 260 MW(t) (17%) 
power uprate in 2011 
(NRC 2012-TN1538).  Water 
withdrawals from the 
Schuylkill River and 
Wadesville Mine pool were 
approved in May 2013 
(DRBC 2013-TN3345). 

Three Mile Island 
Nuclear Station, Unit 
2 

Unit 2 is in a non-
operating status since 
the March 1979 
accident 

64 mi SW of the 
Humboldt site 

Shut down (NRC 2014-
TN3964).  Defueling was 
completed in April 1990.  
Plant is in a stable condition 
suitable for long-term 
management (post-
defueling monitored 
storage) (NRC 2014-
TN3285). 

 3 
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Table 9-10.  (contd) 
Project Name Summary of Project Location Status 

Three Mile Island 
Nuclear Station, Unit 
1 

One 2,568 MW(t), 786-
MW(e) pressurized 
water reactor, Unit 1 
was issued operation 
license in 1974 

65 mi SW of the 
Humboldt site 

Operational (NRC 2014-
TN3964); renewed 
operating license issued in 
October 2009 (NRC 2014-
TN3964). 

Peach Bottom Atomic 
Power Station, Units 2 
and 3 

Two 3,514 MW(t), 
1,112-MW(e) boiling 
water reactors; Unit 2 
was issued operation 
license in 1973, Unit 3 
was issued operation 
license in 1974 

82 mi S of the 
Humboldt site 

Operational (NRC 2014-
TN3964); renewed 
operating licenses issued in 
2003 (NRC 2014-TN3964). 

Peach Bottom Atomic 
Power Station, Unit 1 

A 200-MW(t), high-
temperature, gas-cooled 
reactor operated from 
June 1967 to final 
shutdown on October 
31, 1974 

82 mi S of the 
Humboldt site 

Shut down (NRC 2014-
TN3964).  All spent fuel has 
been removed and the 
spent fuel pool is drained 
and decontaminated; Unit 1 
is in SAFSTOR status 
(NRC 2014-TN3346). 

PPL Martins Creek 
LLC, Harwood Oil 
Plant PA 

Oil plant 3 mi NE of the 
Humboldt site 

Operational (EPA 2014-
TN3743). 

PPL Martins Creek 
LLC, Fishbach Oil 
Plant PA 

Oil plant 19 mi SW of the 
Humboldt site 

Operational (EPA 2014-
TN3946). 

PPL Martins Creek 
LLC, Jenkins Oil Plant 
PA 

Oil plant 27 mi NE of the 
Humboldt site 

Operational (EPA 2014-
TN3742). 

Intelliwatt Renewable 
Energy 

13 MW biomass (wood) 
energy 

25 mi SW of the 
Humboldt site 

Proposed, secured 4.9 
million state loan for 
construction in 2010 
(IntelliWatt 2014-TN4037). 

Good Spring  Originally planned to be 
an IGCC in March 2014 
EmberClear announced 
a partnership with Tyr 
Energy for the 
development of two 
337-MW NGCC plants  

30 mi SW of the 
Humboldt site 

Proposed.  Construction is 
scheduled to start in June 
2014 for NGCC1 
(EmberClear 2014-
TN3325). 

PPL Montour Electric 
Steam Station 

1,550-MW coal power 
plant  

34 mi NW of the 
Humboldt site 

Operational (PPL 
Corporation 2012-TN1191). 

Shamokin Dam 
Project 

4.5-MW hydroelectric 
power, added to the 
already existing USACE 
Shamokin Dam 

40 mi W of the 
Humboldt site 

Application for preliminary 
permit submitted August 
2011 to FERC (76 FR 
52656-TN1218). 

Tenaska Lebanon 
Valley Generating 
Station 

Up to 950-MW natural-
gas facility 

42 mi SW of Humboldt 
site 

Proposed.  Construction 
scheduled in 2015; 
expected online in 2018 
(Tenaska 2014-TN3533). 
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Table 9-10.  (contd) 
Project Name Summary of Project Location Status

Sunbury Generation ~430-MW coal 
converting to natural 
gas 

42 mi W of the 
Humboldt site 

Operational (EPA 2014-
TN3507); Title V Permit 
renewal (PADEP 2012-
TN3528). 

Bucknell University 
Gas Combined Heat 
and Power Plant 

5-MW dual-fuel turbine 
generator set (natural 
gas first, oil second); 
generates thermal 
energy in heat-recovery 
steam generators and 
electricity 

44 mi W of the 
Humboldt site 

Operational (Bucknell 
University 2014-TN3737). 

White Deer Energy 
Project 

7 MW tire derived 
energy 

44 mi W of the 
Humboldt site 

Proposed, Application 
submitted Oct. 2011 to the 
PADEP (White Deer Energy 
2012-TN1188; White Deer 
Energy 2013-TN4035). 

Brunner Island Power 
Plant 

1,490-MW three-unit, 
coal-fired plant (PPL-
owned) 

67 mi SW of the 
Humboldt site 

Operational (EPA 2014-
TN3531; PPL 
Corporation 2014-TN3672). 

Blossburg Generating 
Station 

Gas plant 74 mi NW of the 
Humboldt site 

Operational (EPA 2014-
TN3744). 

Susquehanna-
Roseland 500-kV 
transmission line and 
other transmission 
lines in the region 

500-kV power 
transmission lines 

Throughout region DEIS submitted Dec 2011 
(NPS 2012-TN1209; 
FERC 2008-TN1510). 
Construction started in 2012 
and is projected to be in 
service in June 2015 
(PSEG 2014-TN3635). 

Marcellus gas pipeline Natural-gas 
transmission pipeline 

Will originate in 
Lycoming County, 
proceeding south to 
Maryland 

Proposed.  Completion 
planned for 2015 (The 
Times Tribune 2012-
TN1210; FERC 2006-
TN1511; PADEP 2013-
TN1935; MDN 2014-
TN3488). 

Atlantic Sunrise 
Project 

Natural-gas 
transmission pipeline 

Throughout the region 
in Columbia and 
Luzerne Counties 

Includes Central Penn 
pipeline; FERC process has 
begun and construction is 
anticipated for summer 
2016 (Williams 2014-
TN3614). 

Eureka Resources 
Wastewater 
Treatment Facilities 

Fracking wastewater 
treatment 

Two sites:  47 mi NW 
of Humboldt (new 
construction) and 57 
mi NW of the 
Humboldt site 
(operational since 
2008) 

Construction began in 
March of 2013 (Eureka 
Resources 2013-TN2615).  
Became operational in 
October 2013 
(Williams 2013-TN3613; 
Eureka 2014-TN3673).  
Industrial waste Permit (PA 
Bulletin 2014-TN3501; 
Lowenstein 2013-TN3510). 
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Table 9-10.  (contd) 
Project Name Summary of Project Location Status 

Koppers 
Susquehanna Waste 
Plant 

The facility’s product 
lines include pressure-
creosoted railroad ties, 
bridge timbers, switch 
ties, and crossing 
panels 

45 mi NW of the 
Humboldt site 

Operational (EPA 2014-
TN3745). 

Viking Energy of 
Northumberland 
Waste Plant 

Waste plant 40 mi W of the 
Humboldt site 

Operational (EPA 2014-
TN3738; Biomass 
Magazine 2014-TN3923). 

Other fossil-fuel 
operational energy 
projects 

Numerous operating 
fossil-fuel power-
generating stations such 
as:  Wheelabrator 
Frackville Energy Coal 
Plant, Foster Wheeler 
Mt. Carmel Cogen. Coal 
Plant, Northeastern 
Power Co/McAdoo 
Cogen, Williams 
Hazleton, Paxton Creek, 
Shawville, Lakeside, 
Saint Nicholas 
Cogeneration Project, 
Gilberton Power Co., 
Kline Township Cogen 
Facility, Panther Creek 
Energy Facility 

Throughout region  Operational (PPL 
Corporation 2012-TN1191; 
EPA 2012-TN1193; 
EPA 2012-TN1192; 
EPA 2012-TN1593; Red 
Rock 2012-TN1602; GenOn 
Energy 2012-TN1601; 
EPA 2014-TN3506; 
EPA 2014-TN3507; 
Lakeside Energy 2013-
TN3534; EPA 2014-
TN3735; EPA 2014-
TN3736; EPA 2014-
TN3928; EPA 2014-
TN3929). 

Wind-energy projects Various wind-power-
generating projects such 
as Locust Ridge Wind 
Farm, Bear Creek Wind 
Farm, Humboldt Wind 

Throughout region Operational (Community 
Energy 2012-TN1195; 
Iberdrola Renewables 2012-
TN1194). 

Hydropower energy 
projects 

Various hydro projects 
such as Conowingo, 
York Haven, Holtwood, 
Safe Harbor, Muddy 
Run, Goodyear Lake.  
Proposed:  Francis 
Walter Hydroelectric 
Project 

Throughout region Operational (Enel 2012-
TN1603; Olympus 2012-
TN1600; Exelon 2012-
TN1596; Exelon 2012-
TN1595; Safe Harbor 2012-
TN1604).  Proposed (76 FR 
73619-TN3621; 
FERC 2013-TN3622). 

Other renewable 
energy projects 

Proposed:  
Miscellaneous biomass 
projects 

Throughout region Proposed biomass 
(Booth 2012-TN3508). 

Mining Projects 
Spike Island operation Coal refuse removal 16 mi NW of the 

Humboldt site 
Application pending, water 
permit pending with SRBC 
(SRBC 2012-TN1196). 

Various surface and 
subsurface mining 
projects 

Numerous operating 
anthracite and 
stone/quarry mining 

Throughout the 50-mi 
region 

Operational (EPA 2012-
TN1289; EPA 2012-
TN1290; EPA 2012-
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Table 9-10.  (contd) 
Project Name Summary of Project Location Status 

facilities such as Bear 
Gap Stone/Quarry, 
UAE Coal 
Corp/Harmony Mine, 
PPL Brunner Island 

TN1197; EPA 2012-
TN1198). 

Mt. Pisgah uranium 
deposit 

Uranium mines  16 mi E of the 
Humboldt site 

Test mines conducted in the 
1950s, never developed 
commercially (Klemic and 
Baker 1954-TN1998). 

Various Marcellus 
natural-gas projects  

Various natural-gas 
extraction sites 

24+ mi NW of the 
Humboldt site 

Operational and Proposed 
(SRBC 2013-TN1999; 
PDCNR 2012-TN3505). 

Various acid mine 
drainage and 
abandoned mine 
remediation 

Mine remediation Throughout region Ongoing (PADEP 2014-
TN3503; PADEP 2005-
TN690; PADEP 2014-
TN3504). 

Transportation Projects 
Susquehanna River 
transportation projects 

Bridge replacements, 
road, traffic, and 
pedestrian projects 

Throughout region Ongoing (PennDOT 2011-
TN1221). 

Parks and Aquaculture Facilities 
Locust Lake State 
Park 

Activities include 
picnicking, boating, 
swimming, camping, 
fishing, and hiking 

11 mi SW of the 
Humboldt site 

Development unlikely in this 
park (PDCNR 2012-
TN1203). 

Nescopeck State Park Activities include 
hunting, fishing, and 
hiking  

12 mi NE of the 
Humboldt site 

Development unlikely in this 
park (PDCNR 2012-
TN1200). 

Other state parks  Various operating state 
parks in the 
Susquehanna River 
Basin such as Lehigh 
Gorge State Park, 
Hickory Run State Park, 
Ricketts Glen State 
Park, Loyalsock 
Township Riverfront 
Park 

Throughout region Development unlikely 
(PDCNR 2012-TN1199; 
PDCNR 2012-TN1202; 
PDCNR 2012-TN1201; 
Van Auken 2014-TN3986). 

Other State Game 
Lands  

Public recreational 
activities in the 
Susquehanna River 
Basin 

Throughout the region Development unlikely in 
these areas (PGC 2012-
TN1223). 

Other Actions/Projects 
Assorted flood control 
projects 

Construction of levees, 
floodwalls, closure of 
structures, and interior 
drainage structures 

Throughout the region Ongoing (PADEP 2014-
TN3502). 
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Table 9-10.  (contd) 
Project Name Summary of Project Location Status 

Sandy-Longs Run Abandoned mine 
drainage watershed 
and aquatic restoration 

Throughout the region Ongoing (USACE 2012-
TN1222). 

Various wastewater-
treatment plant 
facilities 

Sewage treatment Throughout the region Operational 

Various hospitals and 
industrial facilities that 
use radioactive 
materials 

Medical and other 
industrial isotopes 

Throughout the region Operational 

Safety Light 
Corporation 

Manufacturing, former 
user of radioactive 
materials 

17 mi NW of the 
Humboldt site 

Superfund site, cleanup of 
radioactive waste in process 
(NRC 2012-TN1211). 

Procter and Gamble 
Mehoopany Mill 

Paper products and 
natural-gas power 
generation for facility 
use 

44 mi N of the 
Humboldt site 

Operational (EPA 2012-
TN1212). 

US Gypsum/Ancillary 
Improvements 

660,000-ft2 wallboard 
manufacturing facility.  
Use synthetic gypsum 
generated as flue gas 
desulfurization 
byproduct at the 
adjacent Montour plant 

34 mi NE of the 
Humboldt site 

Operational 
(Walbridge 2012-TN1213; 
EPA 2014-TN3499). 

Cherokee 
Pharmaceutical Plant 

Merck-owned steam-
generation (natural gas) 
facility for 
pharmaceutical 
production  

31 mi W of the 
Humboldt site 

Operational (EPA 2012-
TN1214). 

Great Dane Trailers   Trailer manufacturing 30 mi W of the 
Humboldt site 

Operational (Great 
Dane 2014-TN3514). 

Benton Foundry Iron foundries 27 mi NW of the 
Humboldt site 

Operational (EPA 2012-
TN1215). 

Foam Fabricators 
Inc./Bloomsburg Plant 

Polystyrene foam 
product manufacturing 

15 mi NW of the 
Humboldt site 

Operational (EPA 2012-
TN1216). 

KYDEX Unlaminated plastics 
film and sheet 

16 mi NW of the 
Humboldt site 

Operational (EPA 2012-
TN1217). 

Jersey Shore Steel 
Company 

Blast furnace/steel 
works/rolling 

68 mi NW of the 
Humboldt site 

Operational (EPA 2012-
TN1291). 

Corixa Corporation Pharmaceutical 
preparations 

66 mi SW of the 
Humboldt site 

Operational (EPA 2012-
TN1590). 

Weatherly Casting & 
Weatherly Plant 

Iron foundries 13 mi E of the 
Humboldt site 

Operational (EPA 2012-
TN1300). 

Seedco Industrial Park  Various industry and 
energy projects  

26 mi SW of the 
Humboldt site 

Operational and proposed 
(Jones Lang Laselle 2012-
TN1292). 

Hershey Foods 
Corporation 

Chocolate and cocoa 
products 

55 mi SW of the 
Humboldt site 

Operational (EPA 2012-
TN1293). 
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Table 9-10.  (contd) 
Project Name Summary of Project Location Status 

Adam T. Bower 
Memorial Dam 

Inflatable dam used in 
summer to make 
reservoir  

40 mi W of the 
Humboldt site 

Seasonal (Sunbury 2014-
TN3516). 

Various other large-
scale industrial 
facilities  

Industrial/manufacturing 
facilities 

Throughout the region Operational (EPA 2012-
TN1592; EPA 2012-
TN1591; EPA 2012-
TN1590; EPA 2012-
TN1589; EPA 2012-
TN1588; EPA 2012-
TN1293; EPA 2012-
TN1291). 

Misc. golf courses Golf courses Throughout the region Operational  
Other manufacturing Other manufacturing 

plants 
Throughout the region Operational (EPA 2014-

TN3739; EPA 2014-
TN3740). 

Future urbanization  Construction of housing 
units and associated 
commercial buildings; 
roads, bridges, and rail; 
construction of water- 
and/or wastewater-
treatment and 
distribution facilities and 
associated pipelines, as 
described in local land-
use planning 
documents 

Throughout the region Construction would occur in 
the future, as described in 
state and local land-use 
planning documents. 

The Humboldt site is a brownfield site located west of the City of Hazleton in Luzerne County, 1 
Pennsylvania.  SR 924 abuts a portion of the southern perimeter of the site.  Figure 9-11 2 
provides a location map showing a 6-mi (9.7-km) radius surrounding the Humboldt site (PPL 3 
Bell Bend 2013-TN3377). 4 

The potential transmission- and water-corridor routes for the Humboldt site are shown in 5 
Figure 9-12.  If built at the Humboldt site, a new nuclear power plant would be subjected to the 6 
same SRBC consumptive water-use mitigation requirements described in Section 2.2.2.  The 7 
location of the Humboldt site in relationship to the sources of consumptive-water is shown on 8 
Figure 9-13. 9 
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 1 

Figure 9-13. Waterbodies and Power Plants that are Part of PPL’s Plan for Consumptive-2 
Use Mitigation for the Humboldt and Seedco Alternative Sites 3 
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9.3.3.1 Land Use 1 

The following analysis includes impacts from building and operating a nuclear power plant at the 2 
Humboldt site, along with transmission lines needed to connect the plant to the electrical grid.  3 
The analysis also considers other past, present, and reasonably foreseeable future actions that 4 
affect land use, including the other Federal and non-Federal projects listed in Table 9-10.  For 5 
this analysis, the geographic area of interest is considered to be the 25-mi region centered on 6 
the Humboldt site plus any transmission-line and pipeline corridors that extend beyond that 7 
range.  The review team determined that a 25-mi radius would represent the smallest area that 8 
would be directly affected because it includes the primary communities that would be affected 9 
by the proposed project if it were located at the Humboldt site.  The geographic area of interest 10 
also includes lands bordering or otherwise closely associated with water features (e.g., 11 
shorelines, riparian zones, floodplains, and water-based recreation areas) affected by proposed 12 
CUMP activities associated with use of the Humboldt site.   13 

Site Description 14 

The 420-ac Humboldt site is a partially developed site located west of the City of Hazleton in 15 
Luzerne County, Pennsylvania (Figure 9-11).  The site is located along the northwestern edge 16 
of an irregularly shaped 3,796-ac property that straddles Luzerne and Schuylkill Counties.  In 17 
general, the eastern portion of the site is level.  Elevation gains in the north and northwestern 18 
portions of the site result in approximately 230 ft of topographic relief across the site.  19 
Approximately 85 percent of the site is undeveloped forest land, and a portion of the site along 20 
the southern boundary adjacent to SR 924 is abandoned mining land.  Two large 21 
commercial/industrial buildings are located in the northeastern corner of the Humboldt site.  The 22 
Humboldt site is zoned as I-2 (Industrial) and approximately 21 ac (i.e., 5 percent) of the land 23 
within the site area is prime farmland (UniStar 2011-TN505).   24 

Land-use surrounding the Humboldt site includes undeveloped land to the north, the Humboldt 25 
Reservoir to the northeast, industrial park development to the south and east, and a residential 26 
community with a private golf course (i.e., Eagle Rock Resort and Country Club) to the west.  27 
Hazleton Municipal Airport, north of the City of Hazleton, is approximately 5.5 mi from the 28 
Humboldt site.  SR 924 parallels the southeastern edge of the site and I-81 is located 29 
approximately 1.5 mi east of the site (UniStar 2011-TN505). 30 

Building and Operation Impacts 31 

Based on information provided by the applicant and the review team’s independent assessment, 32 
development of a proposed power plant at the Humboldt site would convert the 420-ac site to 33 
utility uses for the nuclear facility and associated structures and infrastructure.  Additional areas 34 
would be affected by laydown yards, stormwater-detention ponds, and borrow pits both during 35 
and after construction.  Table 9-11 summarizes expected land-use impact parameters for the 36 
Humboldt site, including the construction and operation of new water and transmission lines.  37 
The project appears to be consistent with the I-2 zoning.  The review team is not aware of any 38 
substantial conflicts with existing land-use plans.  However, site development could pose 39 
possible land-use conflicts with two large commercial/industrial buildings located in the 40 
northeastern corner of the Humboldt site.  Development of the Humboldt site would result in the 41 
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loss of about 21 ac of prime farmland, which would have, at most, a minimal effect on 1 
agriculture in the geographic area of interest.  This is especially true considering the industrial 2 
park setting for the site. 3 

Table 9-11.  Land-Use Impact Parameters for the Humboldt Site 4 
Parameter Value

Property acreage (ac) 3,796
Site acreage (ac) 420
Estimated onsite land disturbance area (ac) 420
Length of new water pipelines (mi)  12.5
ROW clearing for new water pipelines (ac)(a) 182
Length of transmission-line corridor (mi)  14.3
ROW clearing for transmission-line corridor (ac)(b) 342
(a) The water line construction ROW is assumed to be 120 ft wide to allow installation of two 60-in. diameter pipes.  

The ROW width would be reduced to 80 ft at wetland and stream crossings.   
(b) A 200-ft-wide cleared ROW is assumed for new transmission-line construction across open land. 
(c) A 100-ft-wide cleared ROW is assumed in areas where the new line would parallel an adjacent existing 

transmission line. 
Source:  Bell Bend Nuclear Power Plant Alternative Site Evaluation v.[2], May 2011 (UniStar 2011-TN505) 

New water-intake and water-discharge pipelines would need to be constructed to obtain water 5 
from the Susquehanna River.  An initial conceptual design conducted by the applicant identified 6 
an approximately 12.5-mi-long pipeline route that would extend north from the site and end at 7 
the main branch of the Susquehanna River (UniStar 2011-TN505).  The ROW for the new water 8 
lines would need to be 120-ft wide to allow installation of two 60-in. diameter pipes.  An 9 
estimated 182 ac would be cleared within the ROW to install the new water lines.  In addition to 10 
the pipeline ROW, development of the water lines would require acquiring a small amount of 11 
riverfront land sufficient for an intake, major pumping station, and ancillary structures, as well as 12 
additional land for the construction of a pipeline large enough to provide approximately 50 Mgd 13 
of river water to the plant site.  The pipeline would cross numerous local roads, but no major 14 
roads would be crossed between the river and the Humboldt site (UniStar 2011-TN505). 15 

Development of a proposed power plant at the Humboldt site would require building one new 16 
transmission line between the new plant and the nearest existing substation.  One option being 17 
considered by the applicant is to construct a new transmission line of approximately 14.3 mi 18 
from the eastern boundary of the site north to the existing substation.  The total amount of 19 
cleared ROW for the transmission line would be approximately 342 ac. 20 

Most of the new and expanded transmission-line ROW would cross low-density rural land that is 21 
primarily agricultural land and forest.  In addition, the new transmission lines would cross 22 
numerous roads and highways.  Where a new transmission-line ROW would cross farmland, 23 
existing agricultural activities would be allowed to continue, and the effect of these corridors on 24 
land usage would be minimal.  In some limited areas, expansion of the existing ROW may 25 
encroach onto adjacent residential or commercial lands requiring land acquisition and potentially 26 
causing conflicts with existing land uses.   27 



  Environmental Impacts of Alternatives 

April 2015 9-121 Draft NUREG–2179 

Cumulative Impacts 1 

Ongoing urbanization in the geographic area of interest could contribute to additional decreases 2 
in open areas, forests, and wetlands and generally result in some increase in residential and 3 
industrialized areas.  However, if recent trends described for the surrounding area 4 
(PDCED 2011-TN2225) continue, the region is likely to experience continued slow rates of 5 
development.  In addition, future climate change could result in changes in land use similar to 6 
those described in Section 7.1.  Most of the other projects described in Table 9-10 do not 7 
suggest a likelihood of substantial changes in general land-use patterns within the geographic 8 
area of interest. 9 

If additional transmission lines, pipelines, and other utility lines were built for other energy 10 
projects, a cumulative land-use impact could occur from the additional amount of land converted 11 
to utility-corridor use within the geographic area of interest.  Multiple new utility line corridors 12 
could alter the land-use classification proportions within the area.  However, the review team 13 
expects that the utility lines would be consistent with the land-use plans and zoning regulations 14 
implemented by the affected counties.   15 

The review team concludes that the cumulative land-use impacts associated with the proposed 16 
project at the Humboldt site, related development of offsite corridors needed for transmission 17 
lines and other appurtenant facilities, and other projects in the geographic area of interest would 18 
be MODERATE.  This conclusion primarily reflects (1) possible land-use conflicts with two large 19 
commercial/industrial buildings located in the northeastern corner of the Humboldt site and (2) 20 
the need to traverse numerous offsite properties to establish new ROWs for transmission lines 21 
and water pipelines for a new reactor at the Humboldt site.  In addition, the surrounding area is 22 
experiencing substantial ongoing urban and light industrial development.  Building and operating 23 
a new nuclear unit at the Humboldt site would be a significant contributor to these impacts. 24 

9.3.3.2 Water Use and Quality 25 

This section describes the review team’s assessment of impacts on water use and quality 26 
associated with building and operating a nuclear power plant at the Humboldt alternative site.  27 
The assessment considers other past, present, and reasonably foreseeable future actions that 28 
affect water use and quality, including the other Federal and non-Federal projects listed in 29 
Table 9-10.  The Humboldt site hydrology, water use, and water quality are discussed in 30 
Section 9.3.2.3.3 of the ER (PPL Bell Bend 2013-TN3377). 31 

The ROI consists of the Susquehanna River Basin because water would be withdrawn from and 32 
wastewater would be discharged to the river if the proposed project were located at the 33 
Humboldt site.  The intake and discharge structures would be located on the Susquehanna 34 
River, approximately 2.5 mi downstream from the discharge location for the proposed BBNPP 35 
unit (PPL Bell Bend 2013-TN3377).  The Susquehanna River flow conditions at this point would 36 
be similar to those at the proposed locations for the intake and discharge for the proposed 37 
BBNPP unit.  The same record of discharge used for assessing impacts from the proposed 38 
BBNPP unit (i.e., USGS Gage 01536500 on the Susquehanna River at Wilkes-Barre) would be 39 
most representative of flow conditions at the Humboldt site intake and discharge location.  40 
Flows at this gage were described in Section 2.3.1.1 and Table 2-4.  Mean annual discharge for 41 
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the period from 1981 to 2008 is 14,400 cfs, and the P95 flow (the daily flow that is exceeded 95 1 
percent of the time) for the same period is 1390 cfs.  The baseline water-quality conditions 2 
described in 2.3.3.1 would also be representative of water quality near the location of the 3 
Humboldt site intake and discharge. 4 

For groundwater, the geographic area of interest is limited to the site and the immediate 5 
surroundings because PPL has indicated it would not use groundwater to build or operate the 6 
plant (PPL Bell Bend 2013-TN3377).  Bedrock underlying the Humboldt site is composed of the 7 
predominantly conglomerate rock of the Sharp Mountain and Schuylkill members of the 8 
Pottsville Formation and the interbedded claystone, siltstone, sandstone, and conglomerate 9 
upper member of the Mauch Chunk Formation (Schasse et al. 2012-TN3699).  Both of these 10 
formations are described as having good aquifer potential.  Surficial deposits in the area of the 11 
Humboldt site are sandy to clayey glacial tills of pre-Illinoisan age (>770,000 yr) (Sevon 1989-12 
TN3700; Sevon and Braun 2000-TN3701). 13 

Building Impacts 14 

Because building activities at the Humboldt site would be similar to those for the BBNPP site, 15 
the review team assumed the amount of water needed for building activities at the Humboldt 16 
site would be the same as that required for building activities at the BBNPP site.  Water for 17 
construction and preconstruction would be supplied by a dedicated line from the PAWC 18 
municipal groundwater supply system at Berwick (PPL Bell Bend 2013-TN3377).  As described 19 
in Section 4.2.2, the review team determined that the average work-day water demand for 20 
building activities is about 5 percent of the average unutilized capacity of the PAWC Berwick 21 
well system, and the resulting impact on water resources would be minor. 22 

The intake and discharge structures for a plant at the Humboldt site would be similar in design 23 
to those for the BBNPP site (PPL Bell Bend 2013-TN3377).  PPL would locate the structures to 24 
minimize impacts to wetlands and the Susquehanna River (PPL Bell Bend 2013-TN3377).  25 
Building the structures would be subject to the same regulatory and monitoring conditions as 26 
described in Section 4.2 at the BBNPP site.  Therefore, the review team determined that the 27 
effects on river flows and water quality of building the intake and discharge structures would be 28 
temporary and limited to a small portion of the river and shoreline. 29 

A plant at the Humboldt site would require new intake and effluent discharge pipelines to be 30 
built from the site approximately 12.5 mi to the Susquehanna River.  PPL estimated that about  31 
1 ac of wetlands and 600 ft of streams would be affected by building the pipelines.  The review 32 
team assumed that these activities would conform to applicable local and state requirements so 33 
that impacts to the affected water resources would be localized and temporary. 34 

Surface-water quality could be affected by stormwater runoff during building of a plant at the 35 
Humboldt site.  The Humboldt site is drained by Stony Creek, and there are small ponds 36 
adjacent to and on the site.  Building activities at the site would be required to conform to the 37 
conditions of a NPDES permit issued by the PADEP.  An erosion and sediment control plan 38 
would be required as part of the permit, which would identify BMPs to be used to control the 39 
impacts of stormwater runoff.  The review team assumed that facilities such as stormwater 40 
detention and infiltration ponds would be used to control site runoff and minimize sediment 41 
transport offsite.  As a result, stormwater runoff is not anticipated to affect water quality of the 42 
local waterbodies. 43 
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Because the effects from building-related activities for a plant at the Humboldt site would be 1 
minimized using BMPs, would be localized and temporary, and would be controlled under 2 
various permits, the review team concludes that the impact from building-related activities on 3 
surface water use and quality would be minor. 4 

Building activities at the Humboldt site would include building a safety-related onsite 5 
impoundment to provide water for the ultimate heat sink (PPL Bell Bend 2013-TN3377).  This 6 
impoundment would be similar in size and construction to the safety-related ESWEMS pond 7 
proposed for the BBNPP site.  The review team considered that building the impoundment at 8 
the Humboldt site would involve dewatering of the excavation, similar to the one proposed for 9 
the BBNPP site.  Dewatering for the power block and cooling-tower excavations also would 10 
likely be required.  The potential effects of the excavation dewatering may include changes in 11 
groundwater levels in the surrounding area.  Based on the description of the bedrock in the 12 
Humboldt site area (Schasse et al. 2012-TN3699), the aquifer underlying the Humboldt site may 13 
be more permeable than the bedrock at the BBNPP site.  The review team assumed that the 14 
impact of dewatering the excavations would be managed by methods such as grouting and 15 
installing low-permeability barriers, as proposed for dewatering at the BBNPP site.  Because 16 
there would be no groundwater use at the Humboldt site and the impact of dewatering during 17 
building would be controlled and temporary, the review team concludes that building impacts on 18 
groundwater resources would be minor. 19 

While building the proposed plant at the Humboldt site, groundwater quality may be affected by 20 
inadvertent spills of chemicals (e.g., petroleum products).  The review team assumed that the 21 
BMPs PPL would follow for the BBNPP site would be in place during building activities at the 22 
Humboldt site, and therefore concludes that any spills would be quickly detected and 23 
remediated.  The review team evaluated the BMPs described in Section 4.2.1.9 of the ER (PPL 24 
Bell Bend 2013-TN3377) and the commitments made by PPL in Section 4.2.1.8 of the ER to 25 
comply with the applicable hydrological standards and regulations.  Because runoff, 26 
groundwater, and surface waterbodies would be monitored for contaminants, and any spills 27 
related to building activities would be quickly remediated under the BMPs, the review team 28 
concludes that the impact on groundwater quality from building a plant at the Humboldt site 29 
would be minor. 30 

Operational Impacts 31 

The review team assumed that water withdrawal, consumptive use, and effluent discharge for 32 
operating a plant at the Humboldt site would be identical to the estimated water flows for 33 
operating the proposed BBNPP unit.  The average withdrawal from the Susquehanna River to 34 
operate a plant at the Humboldt site would be 25,729 gpm (57.3 cfs), and the average 35 
consumptive use would be 17,064 gpm (38.0 cfs).  Water-use impacts of operating the 36 
proposed BBNPP unit were evaluated using the requested withdrawal and consumptive-use 37 
limits in PPL’s permit application to the SRBC.  These maximum amounts are 65 cfs for 38 
withdrawal and 43 cfs for consumptive use.  These flow rates are 4.7 and 3.1 percent, 39 
respectively, of the Susquehanna River flow at Wilkes-Barre that is exceeded 95 percent of the 40 
time (i.e., the P95 low flow of 1,390 cfs as shown in Table 5-1).  For the 7Q10 flow (i.e., the  41 
7-day average low flow that occurs on average once every 10 years), which is 872 cfs at 42 
Wilkes-Barre, consumptive use by a plant at the Humboldt site would result in about a 5 percent 43 
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reduction in river flow.  Because operating the plant would reduce Susquehanna River flow by a 1 
small fraction, the review team determined that the operational impact on surface water of the 2 
proposed plant at the Humboldt site would be minor. 3 

The review team assumed that the requirements for consumptive-use mitigation specified by 4 
SRBC for the proposed BBNPP unit also would apply to a plant at the Humboldt site.  PPL has 5 
indicated that their primary plan for consumptive-use mitigation, described in Section 2.2.2, also 6 
would apply to a plant at the Humboldt site (PPL Bell Bend 2014-TN3494).  As described in 7 
Section 5.2.2.1, the review team evaluated the effects of this plan on the affected waterbodies: 8 
Cowanesque Lake, the Cowanesque River below the dam, Moshannon Creek below the 9 
Rushton Mine discharge, and downstream at PPL’s Holtwood hydroelectric facility.  The review 10 
team determined that the effects of consumptive-use mitigation would be minor, except for 11 
reductions in Cowanesque Lake elevations during low-flow conditions.  These occasional 12 
reductions in lake level could adversely affect recreational use of the lake, but would not impact 13 
downstream water use.  The SRBC would adjust the flows triggering consumptive-use 14 
mitigation to reflect the location of the intake for a plant at the Humboldt site, but these 15 
adjustments would be minor.  Therefore, the review team determined that the impacts from 16 
consumptive-use mitigation for a plant at the Humboldt site would be minor. 17 

As stated above, onsite groundwater would not be used for operating a plant at the Humboldt 18 
site.  The review team assumed that the water supply for potable and sanitary uses during 19 
operations would be the PAWC well system at Berwick.  The review team also assumed that the 20 
amount of water required from the PAWC municipal system would be the same as that required 21 
for operating the proposed BBNPP unit.  As described in Section 5.2.2, the review team 22 
determined that the average water demand during plant operation would be about 5 percent of 23 
the average unutilized capacity of the PAWC Berwick well system, and the resulting impact on 24 
water resources would be minor. 25 

During operation of a proposed plant at the Humboldt site, impacts on surface-water quality 26 
could result from stormwater runoff, discharge of sanitary and other wastewater, and discharge 27 
of blowdown from the cooling towers into the Susquehanna River.  Stormwater runoff and 28 
discharges from the site would be regulated under the NPDES permit administered by the 29 
PADEP.  BMPs for controlling stormwater would be described in a post-construction stormwater 30 
management plan.  The review team assumed that the concentration of solutes in the liquid 31 
effluent and the blowdown discharge rate (19 cfs) would be the same as that for the proposed 32 
BBNPP.  Because the blowdown rate is only 2.2 percent of the 7Q10 flow, constituents in the 33 
effluent would be rapidly diluted by the much larger flow in the river.  The extent of the thermal 34 
plume would be similar to that determined for the discharge from the proposed BBNPP unit.  As 35 
described in Section 5.2.3, under conservative conditions, the maximum extent of the thermal 36 
plume in winter is anticipated to be about 50 ft as determined by the isotherm 2°F above the 37 
ambient river temperature.  Because stormwater controls would be in place and the blowdown 38 
discharge would be regulated under an NPDES permit, the review team concludes that the 39 
impacts on surface-water quality from operating a plant at the Humboldt site would be minor. 40 

During the operation of a nuclear plant at the Humboldt site, impacts on groundwater quality 41 
could result from accidental spills.  Spills that might affect the quality of groundwater would be 42 
prevented and mitigated by using BMPs as described above.  Because BMPs would be used to 43 
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mitigate spills and no intentional discharge to groundwater should occur, the review team 1 
concludes that the groundwater-quality impacts from operation of a plant at the Humboldt site 2 
would be minor. 3 

Cumulative Impacts 4 

In addition to water-use and water-quality impacts from building and operating activities, this 5 
cumulative-impacts analysis considers past, present, and reasonably foreseeable future actions 6 
that affect the same water resources.  For the cumulative analysis of impacts on surface water, 7 
the geographic area of interest is considered to be the drainage basin of the Susquehanna 8 
River upstream and downstream of the proposed intake and discharge structures at the 9 
Humboldt site.  For the cumulative analysis of impacts on groundwater, two geographic areas of 10 
interest have been identified:  (1) the proposed Humboldt site and the surrounding area that 11 
could be affected by dewatering activities during preconstruction and construction, and (2) the 12 
area contributing to the PAWC well system that is the source of water for site activities during 13 
preconstruction and construction and for potable and sanitary uses during operations. 14 

Cumulative Water-Use Impacts 15 

Based on a review of the history of water-use and water-resources planning in the 16 
Susquehanna River Basin, the review team determined that past and present use of the 17 
surface waters in the basin has been noticeable, necessitating consideration, development, 18 
and implementation of careful planning (SRBC 2013-TN3568).  As described in Section 7.2, the 19 
SRBC anticipates that population in the basin will increase 4.4 percent between 2010 and 2030, 20 
with this growth occurring almost entirely in the Lower Susquehanna sub-basin.  Population 21 
growth is projected to decrease about 2 percent during the same period in the Middle and Upper 22 
Susquehanna sub-basins and about 7 percent in the Chemung sub-basin.  Consumptive use in 23 
the basin is projected to increase by about 320 Mgd (495 cfs) between 2005 and 2025 24 
(SRBC 2013-TN3568), with a substantial portion of this occurring in the Middle Susquehanna 25 
sub-basin (SRBC 2008-TN699). 26 

The review team is aware of the potential climate changes that could affect the water resources 27 
available for cooling and the impacts of reactor operations on water resources for other users.  28 
Because the Humboldt site is located near the BBNPP site, the potential changes in climate 29 
would be similar (GCRP 2014-TN3472).  Therefore the review team concludes that the impact 30 
of climate change on water resources would be similar to that for the BBNPP site. 31 

Of the projects listed in Table 9-10, those that were considered for cumulative impacts to the 32 
surface-water resource are natural gas extraction and the continued operation of the SSES and 33 
other power-generation facilities.  These projects also were considered in assessing the 34 
cumulative impacts for the proposed BBNPP unit in Section 7.2.  Other projects in Table 9-10 35 
do not affect the surface-water resource or their surface-water use is insignificant.  Because the 36 
consumptive use of a new nuclear power plant at the Humboldt site would be similar to the 37 
consumptive use of the proposed BBNPP unit, and because the intake and discharge locations 38 
would be only 2.5 mi from the intake and discharge locations for the proposed BBNPP unit, the 39 
review team determined that the cumulative water-use impacts for the two sites would be 40 
similar. 41 
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Unconventional natural gas extraction is less than 10 percent of current basin-wide consumptive 1 
use (excluding public water supply diversions), and is expected to remain a relatively small 2 
proportion of total consumptive use in the future.  Impacts from gas extraction are of greatest 3 
concern in small watersheds where most of the gas development has occurred.  Therefore, the 4 
review team determined that the cumulative impacts from unconventional gas extractions would 5 
be limited. 6 

Consumptive use of 43 cfs of water for operation of a plant at the Humboldt site is about  7 
0.3 percent of the mean annual Susquehanna River discharge at Wilkes-Barre of 14,400 cfs.  8 
This mean annual discharge is for the period after the construction of all major upstream dams, 9 
and it reflects the cumulative consumptive use of current consumers.  Total consumptive use of 10 
water in the Susquehanna River Basin upstream of the intake location for a plant at the 11 
Humboldt site is anticipated to increase by about 160 Mgd (248 cfs) between 2005 and 2025 12 
(SRBC 2008-TN699).  This amount of consumptive use is about 2 percent of the mean annual 13 
flow at Wilkes-Barre, and would result in minor cumulative impacts at that flow rate.  During low-14 
flow conditions, however, cumulative impacts from an additional 160 Mgd (248 cfs) of 15 
consumptive use would be significant without mitigation.  Addressing the need for additional 16 
consumptive-use mitigation in the basin is a primary concern of the SRBC. 17 

Under PPL’s plan for consumptive-use mitigation described in Section 2.2.2, mitigation releases 18 
from Cowanesque Lake for consumptive use of a plant at the Humboldt site would interact with 19 
mitigation releases made for SSES Units 1 and 2.  The combined mitigation releases would 20 
result in minor alteration of flows in the Cowanesque River.  No cumulative impacts would occur 21 
to Moshannon Creek.  In addition, the mitigation releases would eliminate any cumulative 22 
impacts to users downstream of the intake location for a plant at the Humboldt site.  Mitigation 23 
releases for the two plants would interact to cause drawdown in the elevation of Cowanesque 24 
Lake.  In normal years, drawdown resulting from the combined consumptive-use mitigation 25 
releases would be less than 2 ft.  However, during relatively dry years, drawdown resulting from 26 
mitigation releases could be 8 to 12 ft, which would be noticeable and would adversely affect 27 
recreational use of Cowanesque Lake. 28 

Mainly because of extensive past and present use of surface water in the Susquehanna River 29 
Basin, the review team determined that the cumulative impacts to surface-water resources from 30 
building and operating a new nuclear power plant at the Humboldt site would be MODERATE.  31 
However, the review team further concludes that building and operating a new nuclear power 32 
plant at the Humboldt site would not be a significant contributor to these impacts. 33 

As stated above, no onsite groundwater would be used by a new nuclear plant at the Humboldt 34 
site.  Most of the projects in Table 9-10 are more than 10 mi from the Humboldt site and thus 35 
would not contribute to a cumulative impact on groundwater supply within the ROI.  Water for 36 
potable and sanitary uses would be obtained from the PAWC municipal supply at Berwick.  The 37 
amount required would be less than 11 percent of the available unused capacity of the PAWC 38 
system.  Because population in the Middle Susquehanna sub-basin is anticipated to decrease, 39 
the review team determined that the capacity of the PAWC system is unlikely to be exceeded 40 
during operation of a plant at the Humboldt site.  No other significant groundwater use was  41 
  42 
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identified in Table 9-10 that would affect the capacity of the PAWC system.  Therefore, the 1 
review team concludes that the cumulative impact on groundwater use at the Humboldt site 2 
would be SMALL. 3 

Cumulative Water-Quality Impacts 4 

As stated in Section 7.2.2.1, SRBC has implemented careful planning and regulation of water 5 
quality in the Susquehanna River Basin.  In addition, the PADEP monitors water quality 6 
throughout most of the basin and enforces water-quality regulations through the NPDES 7 
permitting program.  Although there have been improvements in water quality in the basin  8 
(e.g., reductions in iron concentrations), water quality remains a priority for the SRBC 9 
(SRBC 2013-TN3568).  In its review of the SSES license renewal application, the NRC staff 10 
concluded that water quality in the Susquehanna River Basin has been significantly impacted by 11 
past activities, and will likely continue to be adversely affected by human activities in the future 12 
(NRC 2009-TN1725).  The review team concludes that past and present actions in the 13 
Susquehanna River Basin have resulted in noticeable impacts to water quality. 14 

The projects listed in Table 9-10 may result in alterations to land surface, surface-water 15 
drainage pathways, and waterbodies.  These projects would need Federal, State, and local 16 
permits that would require implementation of BMPs.  Therefore, the impacts to surface-water 17 
quality from these projects are not expected to be noticeable.  The discharge for a plant at the 18 
Humboldt site would be located 2.5 mi from the SSES discharge.  The analysis of the thermal 19 
plume of the proposed BBNPP unit, described in Section 5.2.3, indicates that, at a downstream 20 
distance of 2.5 mi, the SSES Units 1 and 2 discharge plume excess temperature above ambient 21 
river temperature would be much less than 1ºF.  The area affected by the thermal plume from a 22 
plant at the Humboldt site would be small, would be localized near the discharge location, and 23 
would not significantly interact with the thermal plume from the SSES.  Therefore, the review 24 
team determined that the cumulative impact of the combined discharges from the SSES and a 25 
plant at the Humboldt site would be minor. 26 

Because of extensive past and present use, the review team concludes that the cumulative 27 
impact to surface-water quality in the Susquehanna River Basin from past and present actions 28 
and building and operating the proposed plant at the Humboldt site would be MODERATE.  29 
However, the review team further concludes that building and operating a new nuclear power 30 
plant at the Humboldt site would not be a significant contributor to these impacts. 31 

Based on the reasonably foreseeable projects listed in Table 9-10, most of which are located 32 
more than 10 mi from the Humboldt site, additional impacts to groundwater quality are expected 33 
to be minimal.  As discussed previously in this section, BMPs would be implemented to 34 
minimize groundwater contamination and quickly remediate any inadvertent spills.  Engineering 35 
controls would be used to limit the impacts of dewatering activities during building, and no onsite 36 
groundwater would be used during operation.  Therefore, the review team concludes that the 37 
cumulative groundwater-quality impacts of a new plant at the Humboldt site would be SMALL. 38 

9.3.3.3 Terrestrial and Wetland Resources 39 

The following analysis includes impacts from building and operating the proposed new nuclear 40 
plant on terrestrial ecology resources at the Humboldt site.  The analysis also considers past, 41 
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present, and reasonably foreseeable future actions that affect the terrestrial ecological 1 
resources, including other Federal and non-Federal projects and the projects listed in 2 
Table 9-10.  For the analysis of terrestrial ecological impacts at the Humboldt site, the 3 
geographic area of interest includes the portions of Luzerne, Carbon, Snyder, Schuylkill, 4 
Columbia, and Northumberland Counties that are within a 21-mi radius of the site.  The 21-mi 5 
geographic area of interest was selected to encompass closely interrelated nearby terrestrial 6 
habitats and ensure inclusion of all associated pipelines and transmission lines.  The land within 7 
the 21-mi area lies within the Ridge and Valley ecoregion (Woods et al. 2003-TN1806). 8 

This geographic area of interest encompasses all of the offsite facilities discussed below in the 9 
site description section.  The geographic area of interest would also encompass other important 10 
animal and plant species and communities that could potentially be affected by plant 11 
construction and operation.  The 21-mi distance was also used by PDCNR, PFBC, and PGC for 12 
their occurrence analysis for special status species and habitats (PNHP 2013-TN3900).  The 13 
NRC definition for important species is discussed in Section 4.3.1.3.   14 

In accordance with ESRP Section 9.3, the review team relied upon reconnaissance-level 15 
information to perform the alternative site evaluation for this EIS (NRC 2000-TN614).  16 
Reconnaissance-level information is data readily available from agencies and other public 17 
sources (e.g., scientific literature, books, and Internet websites) and information obtained from 18 
site visits.  To identify terrestrial resources at the Humboldt site, the review team relied primarily 19 
on the following information: 20 

 tours of the Humboldt site in April 2009 (NRC 2009-TN1889), June 2010 (NRC 2010-21 
TN1891), and March 2014 (NRC 2014-TN3639) 22 

 responses to RAIs provided by PPL that were incorporated into its ER (PPL Bell Bend 2013-23 
TN3377) 24 

 State and Federal information on important species and community occurrences within 25 
21 mi (PNHP 2013-TN3900)  26 

 correspondence from Federal and State agencies regarding important species and 27 
communities (FWS 2013-TN3847; PDCNR 2012-TN3910; PGC 2012-TN3901). 28 

Site Description 29 

The Humboldt site and offsite facilities are situated within the Ridge and Valley ecoregion 30 
(Woods et al. 1999-TN1805; Woods et al. 2003-TN1806).  As described in Section 7.3.1, the 31 
Ridge and Valley ecoregion is characterized by alternating forested ridges and agricultural 32 
valleys.  Natural vegetation varies from north to south, and in the north is characterized as 33 
mostly Appalachian oak forest dominated by white oak (Quercus alba) and red oak (Q. rubra) 34 
(USGS 2012-TN1800; Woods et al. 1999-TN1805; Woods et al. 2003-TN1806).  Three land-35 
cover types dominate the ecoregion:  forest (56 percent), agriculture (about 30 percent), and 36 
developed areas (about 9 percent).  The greatest recent land-cover change has been the 37 
conversion of forest to disturbed lands, followed by disturbed lands reverting back to forest.  38 
Forest and disturbed land are both also being converted to developed land (USGS 2012-39 
TN1800).  Today, farming is prevalent over much of the landscape, and woodland occurs on 40 
steeper sites (Woods et al. 1999-TN1805; Woods et al. 2003-TN1806).  This has resulted in the 41 
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overall reduction and fragmentation of forest, resulting in a mosaic of habitat types in various 1 
stages of succession, a greater amount of forest-edge habitat, and a lesser amount of 2 
forest-interior habitat and forest-interior wildlife (PGC and PFBC 2005-TN3815). 3 

The Humboldt site is a 420-ac site located in Hazle Township in Luzerne County, Pennsylvania.  4 
A portion of the site consists of reclaimed coal strip mine.  Offsite facilities needed to serve a 5 
new reactor at the Humboldt site include a new makeup/blowdown water pipeline and new 6 
transmission lines.  The proposed corridor for the pipeline would extend approximately 12.5 mi 7 
from the site to the North Branch of the Susquehanna River.  The transmission lines would 8 
include a new 0.7-mi segment and a 13.6-mi expansion of an existing 230-kV transmission line.  9 
Combined, the new transmission lines would connect the site to an existing 500-kV transmission 10 
line (PPL Bell Bend 2013-TN3377) located approximately 10.2 mi north of the site 11 
(UniStar 2011-TN505).  The makeup-water and blowdown pipeline and conceptual 12 
transmission-line corridors would be located within Luzerne County (PPL Bell Bend 2013-13 
TN3377).   14 

Land use in the area surrounding the Humboldt site includes undeveloped land to the north, 15 
Humboldt Reservoir to the northeast, industrial park development to the south and east, and 16 
residential and private recreational development to the west.  The Humboldt site consists 17 
primarily of reclaimed mine land (PPL Bell Bend 2013-TN3377).  Natural habitats on and in the 18 
area of the Humboldt site include mixed-deciduous forest, forested wetlands and bogs, 19 
shrub/scrub swamps, emergent wetlands, shrub lands/early successional forests, heath and 20 
heath-shrub habitats, and riparian forests/thickets.  Human structures also occur onsite.  Natural 21 
habitats onsite have been significantly altered through historical strip-mining operations and 22 
associated land reclamation (PPL Bell Bend 2013-TN3377).   23 

Terrestrial habitat types present on the Humboldt site include approximately 349 ac of forest 24 
habitat, 40 ac of barrens habitat, 6 ac of cropland/pasture, and 3.8 ac of wetland habitat (PPL 25 
Bell Bend 2011-TN4010; PPL Bell Bend 2013-TN3377).  Barrens are areas that are naturally 26 
infertile as a consequence of nutrient-poor soils, and often form on resistant rock such as 27 
quartz, sandstone, or highly weathered and leached glacial material.  Fire is a natural process in 28 
the ridgetop barrens of Luzerne County (PNHP 2006-TN1570).  In addition, the site contains 29 
approximately 8 ac of open water and 9 ac of urban land.  There are no floodplains on the 30 
Humboldt site (UniStar 2011-TN505).   31 

The wetlands on the site are identified on National Wetland Inventory maps as Palustrine 32 
Unconsolidated Bottom, permanently flooded, excavated (PUBHx) features.  They appear to be 33 
isolated depressions in reclaimed strip-mining land.  Although features identified on National 34 
Wetland Inventory maps as Palustrine Unconsolidated Bottom are commonly small ponds or 35 
open waters rather than wetlands, the review team believes that the features are shallow 36 
depressions that receive localized runoff from the surrounding reclaimed land and function 37 
much like Palustrine Emergent Wetlands.  Therefore, for purposes of the following analysis, the 38 
review team considers the features to be wetlands rather than open waters.  39 

The proposed corridors traverse substantial areas of forest.  The water-pipeline corridor 40 
traverses approximately 94 ac of forested habitat and 89 ac of non-forested habitat.  The 41 
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transmission-line corridor traverses approximately 66 ac of forested habitat and 276 ac of non-1 
forested habitat (PPL Bell Bend 2011-TN4010).   2 

The offsite facilities needed to support a nuclear plant at the Humboldt site would traverse small 3 
areas of wetlands.  No wetlands are associated with the cooling-water intake pump house.  4 
However, 0.2, 1.1, and 7.2 ac of wetlands, totaling 8.5 ac, occur at the cooling-water intake, 5 
water-pipeline corridor, and transmission-line corridor, respectively PPL Bell Bend 2013-6 
TN3377).   7 

The NRC staff visited the Humboldt site in April 2009 (NRC 2009-TN1889), June 2010 8 
(NRC 2010-TN1891), and March 2014 NRC 2014-TN3639).  Former strip-mine lands onsite are 9 
currently occupied by old-field vegetation (NRC 2010-TN1891).  Sphagnum moss (Sphagnum 10 
spp.) occurs along Stony Creek onsite.  Sphagnum is present in various naturally occurring 11 
wetland and forest plant communities in Pennsylvania (Fike 1999-TN3816).  Three areas with 12 
plant communities exhibiting a sphagnum-rich component occur near the Humboldt site in Hazle 13 
Township, Valmont Industrial Park, Dreck Creek Watershed, and Black Creek Flats 14 
(PNHP 2006-TN1570).  No riparian vegetation, plant species, or soil conditions (e.g., deep 15 
muck, accumulation of sphagnum into peat layers) that typify such sphagnum-rich areas, as 16 
described by the Pennsylvania Natural Heritage Program (PNHP) (PNHP 2006-TN1570), were 17 
observed on the Humboldt site during the site visit (PPL Bell Bend 2013-TN3377).  Thus, the 18 
sphagnum areas onsite appear to currently lack the ecological value normally attributed to 19 
sphagnum-rich communities (PNHP 2006-TN1570; PPL Bell Bend 2013-TN3377).   20 

Three seeps were observed on the Humboldt site during the site visit (NRC 2010-TN1891).  All 21 
were located within fill material or cut areas associated with a recent mine reclamation project.  22 
No plants typically restricted to acidic seeps, such as those found at the acid seeps of the 23 
nearby Valmont Industrial Park (PNHP 2006-TN1570), were observed (PPL Bell Bend 2013-24 
TN3377).  Thus, either the seeps are not acidic or have not yet developed the characteristic 25 
flora associated with natural acidic seeps (Fike 1999-TN3816).  Thus, these seeps appear to 26 
currently lack the ecological value normally attributed to natural acidic seeps (PNHP 2006-27 
TN1570; PPL Bell Bend 2013-TN3377).   28 

The Humboldt Barrens natural area is located just to the east and northeast of the Humboldt 29 
site.  The Humboldt Barrens support a Ridgetop Dwarf Tree Forest natural community that 30 
contains scrub oak (Quercus ilicifolia) and pitch pine (Pinus rigida) with an understory of 31 
grasses, forbs, and heath species.  It is unusual among barrens areas in Luzerne County in that 32 
pitch pine is at least as abundant as scrub oak (PNHP 2006-TN1570). 33 

During the site visit (NRC 2010-TN1891), the northern portion of the Humboldt site was 34 
observed to contain common woody vegetation (e.g., heath species [scrub oak] and trees [pitch 35 
pine]) typical of the Humboldt Barrens (PNHP 2006-TN1570; PPL Bell Bend 2013-TN3377).  As 36 
noted above, this barrens area makes up 40.5 ac of the Humboldt site.  Thus, the northern 37 
portion of the Humboldt site likely represents the southern edge of the Ridgetop Dwarf Tree 38 
Forest Natural Community extending from the Humboldt Barrens (PDCNR 2012-TN3910; PPL 39 
Bell Bend 2013-TN3377). 40 
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Federally Listed, State-Listed, and State-Ranked Species and Communities 1 

PPL did not provide field survey information for the Humboldt site and the review team is 2 
unaware of any field surveys at this location or at the locations of the offsite facilities.  The 3 
presence or absence of Federally listed, State-listed, and State-ranked species and 4 
communities in the project footprint cannot be ascertained without field surveys. 5 

A query of the Pennsylvania Natural Heritage Program database (PNHP 2013-TN3900) 6 
indicates the presence of 2 Federally listed species, 1 proposed Federally listed species, 29 7 
State-listed species, 78 State-ranked species, and 19 State-ranked communities within 21 mi of 8 
the Humboldt site in Luzerne, Carbon, Snyder, Schuylkill, Columbia, and Northumberland 9 
Counties (Table 9-12).  Table 9-12 lists species habitat affinities.  The number of important 10 
species and communities that occur within 21 mi provide a basis for comparison of the 11 
proposed BBNPP site and the Humboldt alternative site. 12 

Of the 96 species documented in Table 9-12, only the Indiana bat (Myotis sodalis) and 13 
northeastern bulrush (Scirpus ancistrochaetus) are listed as Federally endangered.  The 14 
northern long-eared bat (Myotis septentrionalis), is proposed for listing as Federally 15 
endangered.  A description of the Indiana bat follows.  Descriptions of species discussed in 16 
correspondence from State agencies (FWS 2013-TN3847; PDCNR 2012-TN3910; PGC 2012-17 
TN3901), including State-listed and State-ranked species and State-ranked communities, are 18 
also provided below.   19 

Indiana Bat (Myotis sodalis), Federal Threatened (FT)   20 

The Indiana bat is a small insectivorous bat that is a true hibernator, entering hibernation in the 21 
fall and surviving on stored fat until spring.  Mating occurs in late August and September during 22 
fall swarming, when bats move in and out of winter hibernacula at night and roost individually in 23 
surrounding forests during daytime.  Hibernation occurs communally in abandoned mines and 24 
caves.  Reproductive females migrate from hibernacula to summer roosting habitat where they 25 
establish maternity colonies.  Maternity roosts are found in dead or nearly dead trees, or dead 26 
parts of living trees.  Males and non-reproductive females are most commonly found in the 27 
vicinity of their hibernaculum but may also disperse throughout the summer range and roost 28 
individually or in small groups in trees.  In summer and fall, Indiana bats primarily use wooded 29 
or semi-wooded habitats, usually near water.  Foraging often occurs in riparian areas, ponds, 30 
and wetlands, but also takes place in upland forests and fields.  Flying insects are typical prey of 31 
the Indiana bat.  Significant threats to the Indiana bat include human-induced disturbance and 32 
alterations at hibernation sites, loss of summer roosting habitat, contaminants, and white nose 33 
syndrome (see Section 2.4.1.3) (Normandeau 2012-TN1784).  34 

The historical range of the Indiana bat includes much of the eastern United States.  The species 35 
has disappeared from, or greatly declined in, most of its former range in the northeastern United 36 
States (Normandeau 2012-TN1784).  Rangewide, the total population of hibernating Indiana 37 
bats was estimated to be about 534,239 in 2013 (FWS 2013-TN3848).  About 42 percent of the 38 
total hibernating population occurs in Indiana, with 0.02 percent (about 120 hibernating bats) 39 
estimated to occur in Pennsylvania (FWS 2013-TN3848).  The population of hibernating Indiana 40 
bats in Pennsylvania has dropped by about 77 percent since 2011 (FWS 2013-TN3848).  41 
Indiana bats are known to occur within 21 mi of the Humboldt site (PNHP 2013-TN3900). 42 
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Northern Long-Eared Bat (Myotis septentrionalis), Proposed Federally Endangered (PE) 1 

The northern long-eared bat is a small insectivorous bat that is a true hibernator.  It ranges over 2 
39 states in the eastern and north-central United States, and has been considered to be more 3 
prevalent in the eastern portion of its range.  The species predominantly overwinters in 4 
hibernacula that include caves and abandoned mines, but has also been found overwintering in 5 
other types of man-made habitat that resemble cave or mine hibernacula (e.g., railroad tunnels, 6 
sewers, aqueducts, and wells).  The species arrives at hibernacula in August or September, 7 
enters hibernation in October and November, and leaves the hibernacula in March or April.  A 8 
total of 112 of the 780 known hibernacula in the United States are found in Pennsylvania.  9 
Migration distances between hibernacula and summer roosts are typically 35 to 55 mi (78 FR 10 
61046-TN3207). 11 

Breeding occurs when males swarm hibernacula from late July in northern regions to early 12 
October in southern regions.  Fertilization of a single egg occurs in the spring following 13 
hibernation (78 FR 61046-TN3207).  During the summer, the species roosts singly or in colonies 14 
underneath tree bark or in cavities or crevices of both live and dead trees (Johnson et al. 2011-15 
TN1852; 78 FR 61046-TN3207) but may also roost in colonies in man-made structures (e.g., 16 
buildings, under eaves, and behind shutters).  In addition, males and non-reproductive females 17 
may roost in caves and mines during summer.  Summer roost selection is similar to that of the 18 
Indiana bat.  Adult females give birth to a single pup in May to early June.  Volancy occurs in 21 19 
days (78 FR 61046-TN3207). 20 

Most hunting takes place on forested hillsides and ridges above the understory but under the 21 
canopy.  Therefore, mature forests are an important foraging habitat for the species (78 FR 22 
61046-TN3207; PGC and PFBC 2005-TN3815).  The species consumes a variety of night-flying 23 
insects (e.g., moths, beetles, and flies) (78 FR 61046-TN3207; NatureServe 2014-TN3855). 24 

The northern long-eared bat is known to occur within 21 mi of the Humboldt site (PNHP 2013-25 
TN3900). 26 

Eastern Small-Footed Myotis (Myotis leibii), State Threatened (ST) 27 

The eastern small-footed myotis is a small, insectivorous bat that hibernates in caves primarily 28 
under large rocks or in crevices and mine shafts in the winter, and roosts in caves (or cracks 29 
and crevices in rock walls) and hollow trees (under bark) in the summer.  Little is known about 30 
the species’ reproductive behavior, habitat, or food requirements because very few have been 31 
captured during summer mist-netting surveys (PGC 2013-TN3845).  The eastern small-footed 32 
myotis is known to occur within 21 mi of the Humboldt site (PNHP 2013-TN3900). 33 

Scrub Oak Shrubland, State Rare (S3) 34 

Scrub oak shrubland occurs in dry and acidic soil conditions, either on sandy soils or on thin 35 
soils over bedrock.  It most commonly occurs on rocky ridgetops, and may be part of what is 36 
known as the ridgetop acidic barrens complex.  It may also occur on sites where frequent or 37 
recent disturbance has removed the tree layer.  Scrub oak shrubland also includes most of what 38 
is known as sand barrens.  Sand barrens are areas of sandy (Morrison series) infertile soils that 39 
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form extensive, gently rolling expanses of mostly scrub oak with occasional patches of 1 
blueberries (low heath shrubland) and grassy frost pockets (little bluestem/Pennsylvania sedge 2 
grassy opening) (Fike 1999-TN3816).   3 

In scrub oak shrubland, scrub oak (Quercus ilicifolia) is the dominant shrub species, although 4 
low shrubs like low sweet blueberry (Vaccinium angustifolium), lowbush blueberry (V. pallidum), 5 
teaberry (Gaultheria procumbens), sheep laurel (Kalmia angustifolia), black huckleberry 6 
(Gaylussacia baccata), dwarf upland willow (Salix humilis), Appalachian sand cherry (Prunus 7 
pumila var. susquehanae), and sweet-fern (Comptonia peregrina) sometimes occur beneath the 8 
taller shrub stratum.  Tree species may occur as scattered individuals or as small patches of 9 
woodland.  Characteristic tree species include quaking aspen (Populus tremuloides), chinquapin 10 
oak (Quercus prinoides), and pitch pine (Pinus rigida).  Herbs include northern oatgrass 11 
(Danthonia compressa), bracken fern (Pteridium aquilinum), cow-wheat (Melampyrum lineare), 12 
big bluestem (Andropogon gerardii), little bluestem (Schizachyrium scoparium), and orange-13 
grass (Hypericum gentianoides) (Fike 1999-TN3816). 14 

Sand barrens in Pennsylvania are found primarily in Huntingdon and Centre Counties 15 
(Fike 1999-TN3816) and Morrison series soils, upon which sand barrens develop, are not 16 
known to occur in Luzerne County (MCSS 2012-TN4012).  Thus, sand barrens are not likely to 17 
occur in Luzerne County.  However, ridgetop barrens occur throughout in Luzerne County 18 
(PNHP 2006-TN1570).  As indicated above, the Humboldt Barrens natural area is located just to 19 
the east and northeast of the Humboldt site and supports a Ridgetop Dwarf Tree Forest 20 
community dominated by pitch pine and scrub oak (PNHP 2006-TN1570).  Pitch pine and scrub 21 
oak were also observed along the northern edge of the Humboldt site during the site visit 22 
(NRC 2009-TN1889; NRC 2010-TN1891) and are thought to be an extension of the Ridgetop 23 
Dwarf Tree Forest natural community found in the Humboldt Barrens (PNHP 2006-TN1570).  24 
Scrub oak shrubland occurs on the Humboldt site (PDCNR 2012-TN3910) and is part of the 25 
pitch pine and scrub oak area (Ridgetop Dwarf Tree Forest community) observed there during 26 
the site visit (NRC 2009-TN1889; NRC 2010-TN1891).  Barrens communities are important 27 
habitat for a variety of rare species, especially moths.  The Humboldt Barrens were trapped for 28 
lepidopterans (butterflies and moths) in 2000.  None were found and additional surveys are 29 
warranted (PNHP 2006-TN1570).  The review team is not aware of any such inventories 30 
conducted on the Humboldt site; thus, the site could potentially support rare lepidopterans. 31 

State-listed and State-ranked plant and animal species occur in the sphagnum-rich communities 32 
that occur at nearby Valmont Industrial Park, Dreck Creek Watershed, and Black Creek Flats, 33 
and in association with the acid seeps at Valmont Industrial Park (PNHP 2006-TN1570).  These 34 
plant and animal species were not observed on the during Humboldt site visit (NRC 2010-35 
TN1891).  Thus, because the plant communities in sphagnum and seep areas on the Humboldt 36 
site appear not to be developed, as noted in the previous subsection, they are unlikely to 37 
support the important plant and animal species that occur at Valmont Industrial Park, Dreck 38 
Creek Watershed, and Black Creek Flats.  However, the Humboldt site has not been surveyed 39 
and only anecdotal observations were made during the site visit.  Thus, the presence of State-40 
listed and State-ranked plant and animal species on the Humboldt site cannot be ruled out.   41 
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Building Impacts 1 

The entirety of the 420-ac Humboldt site would be disturbed for construction of a new nuclear 2 
plant (PPL Bell Bend 2011-TN4010).  Thus, approximately 349 ac of forest, 40 ac of barrens 3 
habitat, 6 ac of cropland/pasture, and 3.8 ac of wetland habitat (PPL Bell Bend 2011-TN4010; 4 
PPL Bell Bend 2013-TN3377) would be disturbed. 5 

The makeup-water and blowdown pipelines would be co-located with or near an existing water 6 
line for most of its length and would thus largely be placed in previously disturbed areas.  7 
Approximately 14.3 mi of transmission-line would be built.  Much of the route is through 8 
agricultural and forest land (PPL Bell Bend 2013-TN3377).  Approximately 94 ac of forested 9 
habitat and 89 ac of non-forested habitat would be disturbed within the water-pipeline corridor, 10 
and approximately 66 ac of forested habitat and 276 ac of non-forested habitat would be 11 
disturbed within the transmission-line corridor (PPL Bell Bend 2011-TN4010). 12 

There would be no impacts on wetlands associated with construction of the cooling-water intake 13 
pump house.  Construction of the cooling-water intake, water-pipeline corridor, and 14 
transmission-line corridor would affect approximately 8.5 ac of wetland (PPL Bell Bend 2013-15 
TN3377).  Offsite wetland impacts total 8.1 ac and include 3.9 ac of riverine wetlands; 0.3 ac 16 
emergent wetland; 3.0 ac of wetlands, associated with freshwater ponds; and 0.9 ac 17 
forested/shrub wetland (PPL Bell Bend 2013-TN3377). 18 

The amount of barrens habitat (Ridgetop Dwarf Tree Forest community [pitch pine/scrub oak]) 19 
within the Humboldt site (approximately 40 ac) is small compared to that within the adjacent 20 
Humboldt Barrens (PNHP 2006-TN1570; PPL Bell Bend 2013-TN3377).  Development of the 21 
barrens habitat on the Humboldt site would isolate the Humboldt Barrens with development 22 
where the two adjoin, which would reduce its value as wildlife habitat, even though there would 23 
be no direct loss of Humboldt Barrens land.  However, loss of this habitat from the Humboldt 24 
site would be expected to have an indirect impact on the Humboldt Barrens via partial isolation, 25 
which would be a minor overall impact considering that there are other similar barrens (Ridgetop 26 
Dwarf Tree Forest community [pitch pine/scrub oak]) habitats in Luzerne County (e.g., the 27 
5,000- to 6,000-ac Arbutus Peak oak barrens complex located southeast of Wilkes-Barre, 28 
Stockton Mountain Barrens, Nescopeck Mountain Barrens, Wyoming Mountain Barrens) 29 
(PNHP 2006-TN1570).   30 

Likewise, the scrub oak shrubland area that is part of the barrens habitat on the Humboldt site is 31 
likely small compared to the scrub oak shrubland area that composes a large part of the 32 
adjacent Humboldt Barrens (PNHP 2006-TN1570; PPL Bell Bend 2013-TN3377).  Thus, loss of 33 
the scrub oak shrubland from the Humboldt site would be expected to have only a minor overall 34 
impact on this plant community, because the same habitat exists in the adjacent Humboldt 35 
Barrens and at the other barrens noted above that occur in Luzerne County (PNHP 2006-36 
TN1570).   37 

It is anticipated that wildlife mortality, disturbance, and displacement would be incurred to a 38 
much greater extent for upland forest than for wetland or riparian species on the Humboldt site 39 
based on the aerial extent of impacts on these habitats noted above.  Impacts on wildlife at the 40 
Humboldt site would be noticeable, similar to those described for the proposed BBNPP site in 41 
Section 4.3.1.  42 
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Impacts on wildlife from habitat fragmentation associated with installation of the water-pipeline 1 
and transmission-line corridors at the Humboldt site have no parallel at the BBNPP site because 2 
there are no offsite facilities.  However, such impacts would be reduced by co-locating the water 3 
pipeline and transmission lines, to the extent practicable, within or adjacent to existing corridors 4 
(PPL Bell Bend 2013-TN3377).   5 

Species adapted to early successional habitat would be lost from affected upland shrub/scrub 6 
habitats within proposed water-pipeline and transmission-line corridors.  Such species may 7 
disperse into shrub/scrub habitats in adjacent areas, and colonize new shrub/scrub habitats 8 
created by installation of the water-pipeline and transmission-line corridors.  Similarly, species 9 
adapted to forest/clearing interface environments within proposed water-pipeline and 10 
transmission-line corridors may be lost from the edge habitats destroyed by forest clearing, but 11 
may disperse into edge habitats in adjacent areas and colonize new edge habitats created by 12 
installation of the water-pipeline and transmission-line corridors.  Thus, overall, water-pipeline 13 
and transmission-line corridor installation could pose minor adverse effects or could be 14 
beneficial for some species that inhabit early successional habitat or use edge environments.  15 
However, species dependent on interior forests could only disperse into contiguous forest 16 
habitats, which are likely less prevalent in adjacent areas and are not created by installation of 17 
these corridors.  Thus, forest-interior wildlife may be locally affected to a greater extent than 18 
wildlife adapted to early successional or forest-edge habitats.   19 

As noted above, the sphagnum and acid seep areas on the Humboldt site currently appear to 20 
lack plant communities characteristic of such areas that are present at the nearby Valmont 21 
Industrial Park, Dreck Creek Watershed, and Black Creek Flats (PNHP 2006-TN1570; PPL Bell 22 
Bend 2013-TN3377).  Thus, it is also unlikely than many, if any, State-listed and State-ranked 23 
plant and animal species currently inhabit the sphagnum or acid seep areas on the Humboldt 24 
site, as they do at Valmont Industrial Park, Dreck Creek Watershed, and Black Creek Flats 25 
(PNHP 2006-TN1570).  Consequently, the loss of small amounts of limited quality or developing 26 
sphagnum and acid seep habitat from the Humboldt site would be anticipated to have only a 27 
minor impact on any local populations of State-listed and State-ranked plant and animal species 28 
known to inhabit similar habitats in nearby areas. 29 

The PGC (2012-TN3901) indicated that impacts on the Indiana bat, northern long-eared bat, 30 
and eastern small-footed myotis would be unlikely.   31 

Operational Impacts 32 

Impacts on terrestrial ecological resources from operation of a new nuclear plant at the 33 
Humboldt site would be minor and similar to those for the proposed BBNPP site as described in 34 
Section 5.3.1, including for consumptive-use mitigation, because the Humboldt site would have 35 
the same CUMP (use the same waterbodies) as the BBNPP site.  There may be minor 36 
differences in operational impacts because of factors such as climate, topography, and 37 
elevation.  The staff’s independent review did not identify any information specific to the 38 
Humboldt site that would contradict the conclusions for the BBNPP site in Section 5.3.1. 39 
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Cumulative Impacts 1 

Overlaying the historic impacts in the Ridge and Valley ecoregion discussed in the site 2 
description above are the current projects listed in Table 9-10.  Projects located within the 3 
geographic area of interest include the following:  4 

 energy (e.g., SSES; Northeastern Power Co./McAdoo Cogen, waste anthracite coal as fuel5 
source; Harwood and Fishbach oil plants; and other fossil-fuel plants, including6 
Wheelabrator Frackville Energy Coal Plant, and Foster Wheeler Mt Carmel Cogen Coal7 
Plant)8 

 wind farms (e.g., Locust Ridge I and II Wind Power Projects)9 

 a variety of industry (e.g., Kydex, Foam Fabricators, Safety Light, Weatherly10 
Casting/Weatherly Plant [iron foundry])11 

 surface and subsurface mines (e.g., Spike Island coal refuse removal and Mt. Pisgah12 
uranium mine)13 

 manufacturing (e.g., Cherokee Pharmaceutical Plant, Great Dane Trailers)14 

 food processing (e.g., Hershey Foods Corporation Hazleton Plant)15 

 natural areas (including State game lands, Locust Lake State Park, Nescopeck State Park)16 
in Luzerne, Carbon, Snyder, Schuylkill, Columbia, and Northumberland within a 21-mi radius17 
of the site (PNHP 2014-TN4013).18 

The development of most of these projects has or will further reduce, fragment, and degrade 19 
natural forests and wetland and floodplain habitat and decrease habitat connectivity.  In 20 
contrast, the State game lands and parks protect such terrestrial resources in perpetuity.  21 
Reasonably foreseeable projects within the geographic area of interest that would affect 22 
terrestrial resources include the proposed Susquehanna to Roseland 500-kV transmission line.  23 
Reasonably foreseeable land conversions within the geographic area of interest that would 24 
affect terrestrial resources include the following: 25 

 ongoing conversion of forest to disturbed lands for agriculture and other uses26 

 succession of open habitats to forest27 

 continued urbanization, whereby terrestrial habitats are converted to developed land28 
(e.g., commercial and residential buildings, roads, and landfills)29 

 continued reclamation of abandoned surface mine lands.30 

Summary 31 

Impacts on terrestrial ecology resources are estimated based on the information provided by 32 
PPL and the review team’s independent review.  Site preparation and development of the 33 
Humboldt site for a new nuclear plant and for the new transmission-line and water-pipeline 34 
corridors would affect approximately 509 ac of forest habitat, approximately 40 ac of barrens 35 
habitat (including State-ranked rare [S3] scrub oak shrubland), and approximately 12.3 ac of 36 
wetlands.  The overall impact of these activities on habitat and wildlife would be noticeable and 37 
permanent.  There are 96 Federally listed, State-listed, and State-ranked species and 38 
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communities that potentially occur at the Humboldt site and associated offsite facilities that may 1 
be affected (Table 9-12).  There are past, present, and future activities and land-use 2 
conversions in the geographic area of interest that have affected and would continue to affect 3 
habitat and wildlife in ways similar to site preparation and development for a new nuclear plant 4 
and offsite facilities. 5 

The review team concludes that the cumulative impacts from past, present, and reasonably 6 
foreseeable future actions, including new nuclear facilities at the Humboldt site and associated 7 
offsite facilities, on baseline conditions for terrestrial ecological resources in the geographic area 8 
of interest would be MODERATE.  Building and operating a new nuclear plant at the Humboldt 9 
site would be a significant contributor to the MODERATE impact.  10 

9.3.3.4 Aquatic Resources 11 

The following impact analysis includes impacts from building activities and operations on 12 
aquatic ecology resources at the Humboldt site.  The analysis also considers cumulative 13 
impacts from other past, present, and reasonably foreseeable future actions that could affect 14 
aquatic resources, including the other Federal and non-Federal projects listed in Table 9-10.  In 15 
developing this EIS, the review team relied on reconnaissance-level information to perform the 16 
alternative site evaluation in accordance with ESRP 9.3 (NRC 2000-TN614).  Reconnaissance-17 
level information is data that are readily available from regulatory and resources agencies (e.g., 18 
SRBC, FWS, PADEP, PFBC) and other public sources such as scientific literature, books, and 19 
Internet websites.  It can also include information obtained through site visits (e.g., PNNL 2009-20 
TN3667; NRC 2010-TN1891; NRC 2012-TN1890; NRC 2014-TN3639) and documents provided 21 
by the applicant.   22 

The geographic area of interest for the assessment of the potential cumulative aquatic 23 
ecosystem impacts of building and operating a new reactor at the Humboldt site is the same as 24 
for the BBNPP site and includes the North Branch and the West Branch of the Susquehanna 25 
River Basin to their confluence and south to Conowingo Dam, as described in Section 7.3.2.  As 26 
previously discussed in Section 9.3.3.2, the review team also assumed that the SRBC would 27 
impose consumptive-use mitigation requirements for a plant at the Humboldt site.  Those 28 
impacts are also discussed below. 29 

Affected Environment – Onsite and Supporting Infrastructure (Pipeline and Transmission-Line 30 
Corridors)   31 

The Humboldt site is 12 mi south of SSES and just west of the City of Hazleton in Luzerne 32 
County (Figure 9-11).  A new nuclear plant on the Humboldt site would draw cooling water from 33 
the North Branch of the Susquehanna River at a location approximately 2.5 mi downriver from 34 
Bell Bend (PPL Bell Bend 2013-TN3377).  The water-intake/discharge pipeline corridor and the 35 
new/widened transmission-line corridor would be entirely within Luzerne County.  Consumptive-36 
use mitigation releases would involve the same geographic areas and aquatic resources as 37 
described for the BBNPP site (Section 2.4.2). 38 

The primary aquatic resources that would be affected by a new plant on the Humboldt site are 39 
the North Branch of the Susquehanna River, Stony Creek, Black Creek, and Lower Nescopeck 40 
Creek.  This region of the North Branch of the Susquehanna River is similar to the BBNPP 41 
region for water quality and aquatic biota and is described in Sections 2.3.3 and 2.4.2, 42 
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respectively.  Humboldt Reservoir, which supplies drinking water to the City of Hazleton and 1 
other communities, spans 31.2 ac approximately 500 ft north of the site and would not be 2 
affected by the building of a nuclear plant on the Humboldt site (PPL Bell Bend 2013-TN3377).  3 
Several small offsite streams would be affected by the building of a water-intake/discharge 4 
pipeline corridor for the water-intake and discharge structures and the installation of a 5 
new/widened transmission-line corridor. 6 

The creeks that would be affected by building a new plant on the Humboldt site are part of the 7 
Nescopeck Creek watershed.  Stony Creek originates on the proposed site (Figure 9-14), flows 8 
eastward across the middle part of the site, and heads north-northeasterly to join Cranberry 9 
Creek, eventually flowing into Black Creek northwest of Hazleton.  Black Creek originates 10 
northeast of Hazleton, generally flowing west, then north to its confluence with Nescopeck 11 
Creek.  Nescopeck Creek from this point flows northwesterly to the Susquehanna River.  12 
Cranberry, Black, Little Nescopeck, Nescopeck, and Stony Creeks are Category 4a streams, 13 
which have waters that are impaired for one or more designated uses and have total maximum 14 
daily loads established (PADEP 2013-TN2432).  Small mine discharges affect Stony Creek and 15 
Black Creek.  Sampling at the lower reach of Stony Creek showed acidic conditions, with the pH 16 
ranging from about 4.3 to 4.8.  In Black Creek, pH ranged from 6.3 to 7.0 above the Gowen 17 
discharge and from 3.9 to 4.2 just below it (PADEP 2005-TN690).  Aluminum, manganese, and 18 
acidity loads exceeded water-quality standards at many of the locations sampled in the 19 
watershed.  The protective uses for the Black Creek and Stony Creek are not directly 20 
designated, but tributaries of Nescopeck Creek from PA Route 309 to the mouth, which includes 21 
both creeks, are designated for cold-water fish (PA Code 25-93-TN611).   22 

23 
Figure 9-14.  Stony Creek on the Humboldt Site 24 
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Consumptive-Use Mitigation Plan 1 

PPL would propose to use a CUMP similar to that proposed for the BBNPP site (PPL Bell 2 
Bend 2014-TN3494); it is described in Section 5.21.  The primary aquatic resources that would 3 
be affected by required consumptive-use mitigation are Cowanesque Lake (Tioga County, PA)  4 
Cowanesque River (Tioga County, PA and Steuben County, NY), and Moshannon Creek 5 
(Centre County, PA).  These aquatic resources and their biotic communities are described in 6 
Section 2.4.2. 7 

Recreationally Important Species 8 

The North Branch of the Susquehanna River is a popular recreational fishing area.  Species 9 
commonly caught include Smallmouth Bass, Walleye, and Muskellunge.  These species are 10 
discussed in Section 2.4.2.  Additional recreational species that could occur in the streams on 11 
the Humboldt site and along the pipeline corridor include Bluegill, Pumpkinseed, Redbreast 12 
Sunfish, Rock Bass, Black Crappie, White Crappie, Yellow Perch, Largemouth Bass, Channel 13 
Catfish, and bullhead catfish (PPL Bell Bend 2013-TN3377).  The PFBC stocks Brown Trout 14 
and Brook Trout (Salvelinus fontinalis) every year in Nescopeck Creek well upstream from its 15 
confluence with Black Creek but does not stock them in Black Creek or Stony Creek 16 
(PFBC 2014-TN3471).  It is not likely that a naturally reproducing trout population exists in 17 
Stony Creek at the Humboldt site (PPL Bell Bend 2010-TN3642). 18 

Consumptive-use mitigation releases would involve the same geographic areas and therefore 19 
the same discussion of recreationally important aquatic species as presented for the BBNPP 20 
site in Section 2.4.2. 21 

Species of Historic Interest 22 

American Shad is a species of considerable historical interest in the Susquehanna River Basin.  23 
Shad biology and restoration efforts in the Susquehanna River as well as the occurrence of 24 
American Shad in the waters within the consumptive-use mitigation areas are discussed in 25 
Section 2.4.2.3. 26 

The American Eel, another fish species of historical interest, spends most of its life in freshwater 27 
and returns to the ocean to spawn.  A large commercial eel fishery existed in the Susquehanna 28 
River until the early 1900s when dam construction blocked eel passage (Steiner 2000-TN1918).  29 
Efforts are under way to restore eels to the Susquehanna River above the Conowingo Dam 30 
(Minkkinen and Park 2011-TN1719).  The PFBC has stocked American Eel fingerlings in the 31 
North Branch of the Susquehanna River and downriver from the confluence of the North and 32 
West Branches of the Susquehanna River (PFBC 2014-TN3468).   33 

Non-Native and Nuisance Species 34 

The zebra mussel, the Asian clam, the rusty crayfish, and the Flathead Catfish are four non-35 
native nuisance species that have been recorded in sections of the Susquehanna River.  In 36 
addition, two non-native plant species occur in the North Branch of the Susquehanna River near 37 
Bell Bend.  Ecology III (2012-TN1645) found Eurasian watermilfoil and curly pondweed in the 38 
Bell Bend pool and off Goose and Hess Islands.  Didymo, a non-native colony-forming, large, 39 
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single-celled alga, is not yet known to occur in the North Branch of the Susquehanna River.  1 
These non-native species and their potential effects on freshwater ecosystems are discussed in 2 
more detail in Section 2.4.2.3. 3 

Federally and State-Listed Species 4 

There are no Federally listed threatened or endangered aquatic species on or near the 5 
Humboldt site, in the North Branch of the Susquehanna River near the water-intake/discharge 6 
site, or along the water-intake/discharge pipeline and new/widened transmission-line corridor 7 
routes in Luzerne County (FWS 2013-TN3847; PPL Bell Bend 2013-TN3377).  The 8 
Pennsylvania endangered and threatened aquatic species and PFBC candidate species are the 9 
same as those listed for the BBNPP site and are described in Section 2.4.2.3 and listed in Table 10 
2-21 and 2-22.  There are no Federally listed threatened or endangered species in the 11 
waterbodies associated with consumptive-use mitigation (FWS 2014-TN3967) and State-listed 12 
species are described for these waterbodies in Section 2.4.2.3 and listed in Table 2-23. 13 

Building Impacts 14 

The onsite aquatic resources have not been quantitatively characterized, but onsite stream 15 
impacts would affect 5,057 linear ft of the one small stream onsite (Stony Creek) (PPL Bell 16 
Bend 2013-TN3377).  Table 9-11 summarizes expected land-use impact parameters for the 17 
Humboldt site, including the installation and operation of the water pipelines and a new/widened 18 
transmission-line corridor.  Section 9.3.3.2 discusses surface-water quality and assumed use of 19 
stormwater detention and infiltration ponds as well as conformance with the NPDES permit and 20 
required BMPs to control stormwater runoff.  The impact on the aquatic ecology of the onsite 21 
and offsite streams should be minimal. 22 

New cooling-water intake and discharge structures would be required for a new plant at the 23 
Humboldt site and new water-intake and discharge pipelines would need to be installed 24 
between the North Branch of the Susquehanna River and a new plant on the Humboldt site.  25 
Building the water-intake and discharge pipelines along the conceptual route as described in 26 
Section 9.3.3.1 may affect approximately 596 linear ft of streams, including parts of Black Creek 27 
and Little Nescopeck Creek (PPL Bell Bend 2013-TN3377).  Impacts on aquatic resources 28 
would be minimized through the use of BMPs required by Federal, State, and local permits.  29 
PPL would not need to build or upgrade a railroad spur or access roads because those features 30 
already extend to the site (PPL Bell Bend 2013-TN3377). 31 

The intake and discharge structures are assumed to be designed like those at the proposed 32 
BBNPP site (Section 3.2.2.2) and building impacts would be similar to those described for the 33 
BBNPP site (Section 4.3.2.1).  The conceptual location of the intake and discharge structures 34 
would be approximately 2.5 mi downriver from the proposed BBNPP structures (PPL Bell 35 
Bend 2013-TN3377).  This location is near the downriver end of the same deep-water pool that 36 
is the proposed site of the BBNPP intake and discharge structures; therefore, the aquatic 37 
impacts are likely to be similar to those described for the BBNPP structures (Section 4.3.2.1).  38 
Installation of the water-intake and discharge structures and associated dredging would result in 39 
some loss of benthic habitat in the North Branch of the Susquehanna River and temporary 40 
degradation of water quality due to localized turbidity and sedimentation effects.  Use of 41 
cofferdams to facilitate in-water building activities and dredging would minimize the amount and 42 
transport of disturbed sediments.  Predators that rely on vision to capture prey could be 43 
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temporarily affected, but most motile aquatic organisms would likely avoid the area of in-water 1 
activities.  Effects on aquatic biota would be short-term and localized and would be mitigated 2 
through the use of BMPs.  Prior to commencement of dredging, sediments within the areas 3 
proposed for dredging would be characterized in accordance with Federal and State permitting 4 
procedures.  PPL anticipates that no construction-related effluents from building the intake and 5 
discharge structures would enter aquatic resources and PPL would use BMPs to minimize 6 
runoff (PPL Bell Bend 2013-TN3377).   7 

Approximately 0.7 mi of transmission-line corridor would need to be built and 13.6 mi would 8 
need to be upgraded to connect a new nuclear plant on the Humboldt site to the closest 9 
potential substation (PPL Bell Bend 2013-TN3377).  The conceptual route may affect parts of 10 
Stony, Black, Nescopeck, Little Nescopeck, and Wapwallopen Creeks and some of their 11 
tributaries (PPL Bell Bend 2013-TN3377).  Building or upgrading this transmission-line corridor 12 
may affect approximately 2,210 linear ft of streams (PPL Bell Bend 2013-TN3377).  The severity 13 
of impacts would depend on the characteristics of the aquatic resources within the corridor, but 14 
would be minimized by the placement of footings outside of waterbodies, the use of BMPs 15 
during building to reduce sedimentation and erosion, and management of stormwater through 16 
NPDES compliance. 17 

No building activities are planned for any of the offsite consumptive-use mitigation areas, except 18 
at the Rushton Mine.  As previously discussed in Section 4.3.2.3 facility expansion activities 19 
should not affect aquatic resources. 20 

Building a new nuclear plant on the Humboldt site, including the water-intake/discharge pipeline 21 
corridor and the new/widened transmission-line corridor, may affect approximately 7,863 linear 22 
ft of streams onsite and offsite (PPL Bell Bend 2013-TN3377). 23 

Operational Impacts 24 

The most likely effects on aquatic populations from the operation of a new nuclear unit at the 25 
Humboldt site would be the impingement and entrainment of organisms from the North Branch 26 
of the Susquehanna River.  Assuming that a new reactor at the Humboldt site would use a 27 
closed-cycle cooling system that meets the EPA’s Phase I regulations for new facilities (66 FR 28 
65256 -TN243), has a maximum through-screen velocity of 0.5 fps, and meets the appropriate 29 
EPA intake flow-to-source water volume criterion, adverse impacts at the population level of 30 
many North Branch of the Susquehanna River aquatic species from impingement and 31 
entrainment would not be anticipated.  Because the intake structure for the proposed Humboldt 32 
unit would be in the same general habitat type as the proposed intake structure for the BBNPP 33 
unit, the potential effects from impingement and entrainment on aquatic resources in the North 34 
Branch of the Susquehanna River should be similar to those described for the BBNPP unit 35 
(Section 5.3.2).  The North Branch of the Susquehanna River at the conceptual discharge 36 
location, which would be approximately 2.5 mi downstream from the proposed BBNPP 37 
discharge location, is within an area described as pool habitat eventually transitioning to 38 
run/glide habitat (Normandeau et al. 2010-TN1825).  This habitat is similar to that at the location 39 
of the proposed BBNPP discharge, and therefore discharge effects are expected to be similar to 40 
effects described for the BBNPP unit.  Maintenance activities onsite and in offsite corridors 41 
would follow BMPs required by Federal and State permits to minimize impacts on aquatic 42 
resources (PPL Bell Bend 2013-TN3377).  Consequently, impacts on aquatic ecology due to 43 
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operations at the Humboldt site are expected to be minor.  The operational impacts on aquatic 1 
biota from the transmission lines would also be minor assuming that BMPs are used for the 2 
maintenance of the transmission-line corridor.  The effects of water-intake and discharge 3 
system maintenance, and stormwater runoff are expected to be minor. 4 

The review team assumed the Humboldt unit would have the same requirements for 5 
consumptive-use mitigation as those specified by the SRBC for the BBNPP unit as described in 6 
Section 5.2.1.  Operational effects of consumptive-use mitigation releases on aquatic resources 7 
at the Humboldt site would be expected to be similar to those for the BBNPP site as discussed 8 
in Section 5.3.2, and are expected to be minor. 9 

Cumulative Impacts  10 

In addition to the impacts from construction, preconstruction, and operation, the cumulative 11 
analysis also considers other past, present, and reasonably foreseeable future projects that 12 
could affect aquatic resources.  A new plant built on the Humboldt site would rely on the North 13 
Branch of the Susquehanna River for cooling water and involve much of the river basin in a 14 
CUMP.  Therefore, the geographic area of interest for the assessment of the potential 15 
cumulative aquatic ecosystem impacts of building and operating a new reactor at the Humboldt 16 
site is the North Branch and the West Branch of the Susquehanna River Basin to their 17 
confluence and south to Conowingo Dam.  The Conowingo Dam is in Maryland approximately 3 18 
mi upriver from Deer Creek, which is the general location of the tidal extent in the river 19 
(Normandeau and Gomez and Sullivan 2011-TN3681).   20 

The major actions identified in Table 9-10 that would contribute to the potential cumulative 21 
impacts affecting the aquatic resources within the area of interest include historic anthropogenic 22 
activities, abandoned mine drainage, the operation of the existing SSES and other power-23 
generation facilities within the defined geographic area of interest, increased urban/suburban 24 
development (creating increased runoff, increased sewage effluent, consumptive-water use), 25 
agricultural runoff, Marcellus Shale gas extraction, and climate change.  The primary activities 26 
associated with the preconstruction, construction, and operation of a new nuclear plant at the 27 
Humboldt site that could interact with these actions include the impingement and entrainment of 28 
the North Branch of the Susquehanna River biota, thermal discharges and chemical releases 29 
into the river, and the consumptive use of river water.  The staff considered these potential 30 
sources of impacts in its evaluation of the cumulative aquatic ecosystem impacts as described 31 
for the BBNPP site in Section 7.3.2. 32 

Summary 33 

Impacts on aquatic ecology resources are estimated based on the information provided by PPL, 34 
SRBC, FWS, the Commonwealth of Pennsylvania, and the review team’s independent review.  35 
Properly siting the associated transmission line and switchyard; minimizing interactions with 36 
waterbodies and watercourses along the utility corridors; and use of BMPs during water-intake 37 
and discharge structure installation, pipeline installation, transmission-line corridor preparation, 38 
and tower placement would minimize building and operation impacts and are required by 39 
Federal and State permit requirements.  As required by law, the SRBC would identify the site-40 
specific requirements for consumptive-use mitigation to avoid adverse effects from low flow 41 
(SRBC 2012-TN2453).  Thus, building and operational impacts on aquatic resources and 42 
Federally and State-listed species should be minor.   43 
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The review team concludes that the cumulative impacts on most aquatic resources in the region 1 
of building and operating the proposed plant on the Humboldt site combined with other past, 2 
present, and future activities would be MODERATE to LARGE, primarily from past actions, such 3 
as the building of dams in the watershed, abandoned mine drainage, and urbanization, but 4 
building and operating a new nuclear plant at the Humboldt site would not be a significant 5 
contributor to the cumulative impact. 6 

9.3.3.5 Socioeconomics 7 

For the analysis of socioeconomic impacts at the Humboldt site, the geographic area of interest 8 
is considered to be the 50-mi region centered on the site with special consideration of Luzerne 9 
and Schuylkill Counties.  In evaluating the socioeconomic impacts of building and operating a 10 
nuclear power plant at the Humboldt site in Luzerne County, the review team undertook a 11 
reconnaissance survey at the site using readily obtainable data from the Internet or published 12 
sources. 13 

The Humboldt site is located in Luzerne County, and the nearest community is Hazleton, which 14 
is located approximately 5 mi (8 km) east of the site.  Other nearby communities include 15 
Conyngham (population 1,958 in 2010), Mahanoy City (population 4,647 in 2010), McAdoo 16 
(population 2,274 in 2010), West Hazleton (population 3,542 in 2010), Hometown (population 17 
1,399 in 2010), Berwick (population 10,477 in 2010), Wilkes-Barre (population 41,498 in 2010), 18 
and Pottsville (population 14,324 in 2010).  The largest communities located within the 50-mi 19 
radius of the Humboldt site include Allentown (population 118,032 in 2010), Bethlehem 20 
(population 74,982 in 2010), Reading (population 88,082 in 2010), and Scranton (population 21 
76,089 in 2010).  The review team drew upon USCB data, workforce data provided by PPL, and 22 
other State and Federal sources to evaluate the impacts of building and operations activities 23 
within a 50-mi (80-km) region and the two-county economic impact area made up of Luzerne 24 
and Schuylkill Counties. 25 

For the Humboldt site, the review team employed a gravity model to estimate the distribution of 26 
in-migrating workers between cities located in the 50-mi region.  The gravity model is a standard 27 
economic location model inspired by Newton’s law of gravitation to evaluate trade and migration 28 
patterns between competing countries, cities, or economies.  The simplified model employed for 29 
this analysis measured the “gravitational pull” of each community surrounding the Humboldt site 30 
on in-migrants based on the population of the community divided by the square of the distance 31 
of that community from the site (Anderson 2010-TN1947).  Each community was, in turn, 32 
assigned a value based on the calculation described above.  These values were used to 33 
determine the proportion of the in-migrating population that would reside in each community.  34 
The gravity model evaluated all communities located within 10 mi of the Humboldt site and all 35 
communities with populations in excess of 5,000 located within the 50-mi region.  The results of 36 
the gravity model for the Humboldt site indicate that 60.0 percent of the in-migrants would locate 37 
in Luzerne County, 17.4 percent in Schuylkill County, and 22.6 percent in other counties within 38 
the 50-mi region.  Communities with the highest concentration of in-migrating workers identified 39 
by the gravity model include Hazleton, West Hazleton, Conyngham, Wilkes-Barre, and McAdoo. 40 

Based on the results of the gravity model, the review team identified Luzerne County and the 41 
adjacent Schuylkill County as the economic impact area for the nuclear unit in Luzerne County 42 

43 



Environmental Impacts of Alternatives 

Draft NUREG–2179 9-150 April 2015 

and the bases of expected effects of in-migrating construction and operations workers and their 1 
families.  Table 9-13 provides socioeconomic data for each county located within the economic 2 
impact area. 3 

Table 9-13.  Selected Socioeconomic Data for the Humboldt Site Economic Impact Area 4 

Luzerne Schuylkill Data Source
Population  

1980  343,079  160,630 (a) 
1990  328,149  152,585 (a) 
2000  319,250  150,336 (b) 
2010  320,918  148,289 (c) 

Vacant Housing Units 
1990  10,241  5,684  (a) 
2000  13,999  7,276  (b) 
2010  16,816  9,131  (c) 

Total Housing Units 
1990  138,724  66,457 (a) 
2000  144,686  67,806 (b) 
2010  148,748  69,323 (c) 

Workforce 
Employed  147,286  64,730 (d) 
Construction  8,148   4,442  (d) 
Unemployment Rate 7.0% 7.6% (d) 
Median Household Income   42,224  42,315 (d) 

Education 
Total Schools 37 E, 19 E-M, 6 M, 6 

E-M-H, 9 M-H, 10 H 
16 E, 9 E-M, 6 M, 1 E-

M-H, 4 M-H, 10 H 
(e) 

Student-to-Teacher Ratio 15.0 13.7 (e) 
Sheriff and Police 

Law Enforcement Employees  640   268  (f) 
Officers  572   245  (f) 
Officer per 1,000 people 1.8 1.7 (f) 

Emergency Services 
Firefighters 2,324 2,180 (g)
Firefighters per 1,000 people  7.2   14.7  (g) 

Demographics 
White 94.0% 96.0% (h)
Black 3.7% 3.1% (h)
Hispanic or Latino Origin 5.4% 2.4% (h) 
Below Poverty Level 13.7% 11.9% (h) 

(a) USCB 1990-TN1869. 
(b) USCB 2001-TN1873. 
(c) UCSB 2011-TN1874. 
(d) USCB 2011-TN1876. 
(e) NCES 2013-TN4026. 
(f) Pennsylvania State Police 2010-TN1868. 
(g) USFA 2013-TN1867. 
(h) USCB 2011-TN1875. 
E=elementary school; M = middle school; H = high school
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Physical Impacts 1 

Many of the physical impacts of building and operation would be similar regardless of the site.  2 
Building activities can cause temporary and localized physical impacts (e.g., noise, odors, 3 
vehicle exhausts, vibration, shock from blasting [if used], and dust emissions).  The use of 4 
public roadways, railways, and waterways would be necessary to transport construction 5 
materials and equipment.  Offsite areas that would support building activities (e.g., borrow pits, 6 
quarries, and disposal sites) would be expected to be already permitted and operational. 7 

Potential impacts from station operation include noise, odors, exhausts, thermal emissions, and 8 
visual intrusions (the latter are discussed under aesthetics and recreation).  The new unit would 9 
produce noise from the operation of pumps, cooling towers, transformers, turbines, generators, 10 
and switchyard equipment.  Traffic at the site also would be a source of noise.  Any noise 11 
coming from the proposed site would be controlled in accordance with standard noise protection 12 
and abatement procedures.  This practice also would be expected to apply to all alternative 13 
sites, including the Humboldt site.  Good road conditions and appropriate speed limits would 14 
minimize the noise level generated by the workforce commuting to the alternative site. 15 

The new unit at the Humboldt site would have standby diesel generators and auxiliary power 16 
systems.  Permits obtained for these generators would ensure that air emissions comply with 17 
applicable regulations.  In addition, the generators would be operated on a limited, short-term 18 
basis.  During normal plant operation, the new unit would not use a significant quantity of 19 
chemicals that could generate odors that exceed odor threshold values.  Access roads and 20 
appropriate speed limits would minimize the dust generated by the commuting workforce.   21 

The building and operation of transmission lines to support the site would also have an aesthetic 22 
impact on the region.  The review team concludes that the visual impact associated with site 23 
development and operation of one nuclear unit on this site would have a noticeable impact on 24 
the visual aesthetic resources in the area because plumes from the proposed site would be 25 
visible over a vast distance, the site is located adjacent to the Eagle Rock Country Club and the 26 
site is currently only partially developed, with two large commercial/industrial buildings located in 27 
the northeastern corner of the Humboldt site.   28 

Based on the information provided by PPL and the review team’s independent evaluation, the 29 
review team concludes that the physical impacts of building and operating one nuclear unit on 30 
workers and the local public, buildings, and roads near the Humboldt site would be minor.  The 31 
review team concludes that aesthetic impacts would be noticeable. 32 

Demographic Impacts 33 

The Humboldt site is located in Luzerne County, approximately 5 mi (8 km) west of Hazleton, 34 
Pennsylvania (population 25,340 in 2010).  Other nearby communities include Conyngham 35 
(population 1,958 in 2010), Mahanoy City (population 4,647 in 2010), McAdoo (population 2,274 36 
in 2010), West Hazleton (population 3,542 in 2010), Hometown (population 1,399 in 2010), 37 
Berwick (population 10,477 in 2010), Wilkes-Barre (population 41,498 in 2010), and Pottsville 38 
(population 14,324 in 2010).  The largest communities located within the 50-mi radius of the 39 
Humboldt site include Allentown (population 118,032 in 2010), Bethlehem (population 74,982 in 40 
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2010), Reading (population 88,082 in 2010), and Scranton (population 76,089 in 2010).  In 1 
2010, Luzerne County’s population reached 320,918, representing an increase in population  2 
of 0.5 percent from 2000 levels.  As of 2010, the population density in Luzerne County was 3 
360.4 persons per square mile compared to 283.9 persons per square mile for the 4 
Commonwealth of Pennsylvania.  In 2010, the population of Schuylkill County was 148,289.  5 
The population density in Schuylkill County was 190.4 persons per square mile in 2010 (USCB 6 
2011-TN1875).(6) 7 

PPL estimated that the peak number of building workers would be 3,950 with an additional 8 
363 operations workers onsite during the final phase of building activities (PPL Bell Bend 2013-9 
TN3377).  In the BBNPP ER, PPL indicated that staffing levels at each alternative site would be 10 
similar to those estimated for the BBNPP (PPL Bell Bend 2013-TN3377).  In 2010, the total 11 
construction workforce available in the economic impact area was 12,590.  While the 12 
construction workforce in the economic impact area is sufficient to meet the needs of the 13 
project, many of these workers are engaged in other activities and will not be available to 14 
participate in nuclear power plant construction at the Humboldt site.  The review team therefore 15 
concludes that resident and commuting workers could meet the majority but not all of the 16 
building workforce needs.  Thus, the review team has retained the 20 to 35 percent in-migration 17 
assumption presented in Sections 4.4.2 and 5.4.2.  The review team has also adopted PPL’s 18 
bounding assumption that 100 percent of the operations workforce would in-migrate into the 19 
area.  The results of the gravity model calculations indicate that 60.0 percent and 17.4 percent 20 
of the in-migrating workforce population would reside in Luzerne and Schuylkill Counties, 21 
respectively.  At these levels of in-migration, populations in Luzerne and Schuylkill Counties 22 
would grow by 0.4 to 0.6 percent and 0.3 to 0.4 percent, respectively. 23 

If the facility is constructed and commences operation, the operational workforce would number 24 
approximately 363.  They would already be at the site during the period of peak building-related 25 
employment and are included in the above analysis, meaning that there would be very little 26 
demographic impact during operations in any of the counties mentioned above.  Based on the 27 
information provided by PPL and the review team’s independent evaluation, the review team 28 
concludes that the demographic impacts of building and operating the nuclear unit at the 29 
Humboldt site would be minor. 30 

Economic Impacts 31 

The principal economic centers in the economic impact area include Back Mountain, Hazleton, 32 
Kingston, Mountain Top, Pottsville, and Wilkes-Barre.  The USCB reports that the top five 33 
industries in the economic impact area in 2010 were educational, health, and social services 34 
(23.6 percent); manufacturing (15.5 percent); retail trade (13.7 percent); arts, entertainment, 35 
recreation, accommodation, and food services (7.3 percent); and professional, scientific, 36 
management, administrative and waste-management services (6.7 percent).  Together, these 37 

(6) The U.S. Census Bureau (USCB) data used in this section were obtained from American Community 
Survey (ACS) results released in 2011.  During the preparation of this Draft EIS, the results of the 2012 
ACS were released in topical and regional data sets.  The review team has examined the latest ACS 
data, and is not aware of any information that appears to be inconsistent with the earlier information sets 
and those sets projected from the earlier survey. 
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five industries accounted for 66.8 percent of the employment in the economic impact area in 1 
2010 (USCB 2011-TN1876). 2 

The review team determined that the impact of jobs associated with building would have a 3 
noticeable and beneficial impact on total employment in Luzerne County.  The impact of 611 to 4 
1,070 construction-related jobs and 281 operations jobs filled by in-migrating workers, as well as 5 
the 851 to 1,185 indirect jobs, would be minor and beneficial in the economic impact area.  Note 6 
the estimated indirect jobs created as a result of building and operating a nuclear power plant at 7 
the Humboldt site.  When a new job is added to an economy, that new (direct) job supports the 8 
creation of other (indirect) jobs.  Every new direct job in a given area—in this case, a job 9 
building the plant at the Humboldt site—stimulates spending on goods and services.  This 10 
spending results in the economic need for a fraction of another indirect job, typically in the 11 
service industries.  The U.S. Department of Commerce BEA provided RIMS II regional 12 
multipliers for industry employment and earnings in the Bell Bend economic impact area.  As 13 
noted in Section 4.4.2, the employment multiplier for construction jobs in the Bell Bend 14 
economic impact area is 1.73, meaning that for each construction job created a total of 1.73 15 
jobs (including the direct job) would be supported in the two-county economic impact area.  The 16 
employment multiplier for operations jobs during the building phase is 2.44 (BEA 2014-TN3624).  17 
For comparative purposes, the review team applied these multipliers to the Humboldt site 18 
economic impact area.  The BEA employment multiplier is applied only to in-migrating workers 19 
because the BEA model assumes the direct employment of workers that already live in the area 20 
would have no additional impact on employment.   21 

The review team assumed that tax revenue generated from sales and use taxes associated with 22 
construction and operation of a nuclear unit at the Humboldt site would be similar to those 23 
evaluated for the BBNPP site in Sections 4.4.3.3 and 5.4.3.3., with a similarly beneficial impact 24 
on revenues in the economic impact area.  For the BBNPP site, property taxes are estimated by 25 
PPL at $2.4 million annually (PPL Bell Bend 2013-TN3377).  Adjusting the property tax rate 26 
differential between Salem Township (16.544 mills) and Hazle Township (16.0376 mills) results 27 
in an annual property tax assessment of $2.3 million if the nuclear power plant is constructed at 28 
the Humboldt site.  Hazle Township would receive approximately $109,000 of the annual 29 
property tax payments.  The review team estimates that the proposed nuclear power plant 30 
would also generate $3.1 million annually in local earned income taxes throughout the region.  It 31 
would also generate $224,276 in annual LST revenue for Hazle Township during the peak 32 
construction period and $18,876 annually during the operations phase (PDCED 2014-TN3915).  33 
In 2012, total revenue to Hazle Township was $4.9 million, indicating the addition of the nuclear 34 
power plant, and the resulting increase in property and LST tax proceeds, would result in a 35 
minimum 4.6 percent increase in revenues during the peak construction period and 2.6 percent 36 
growth over current levels during the operations period (PDCED 2012-TN3916). 37 

The new unit would employ an operations workforce of 363 people who would earn $28 million 38 
annually (average annual salaries of $77,135) (PPL Bell Bend 2013-TN3377).  The building 39 
workforce of 3,950 would collectively earn $279 million annually at its peak (average annual 40 
salaries of $70,720).  As shown in Table 9-13, these salaries far exceed the median household 41 
incomes in the economic impact area ($42,224 in Luzerne County and $42,315 in Schuylkill 42 
County) (USCB 2011-TN1876).  The in-migrating building and operations workforce would 43 
stimulate the creation of 851 to 1,185 additional indirect jobs within the economic impact area 44 
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during the peak of employment during the building period.  These indirect jobs would generate 1 
an additional $15.2 to $21.2 million annually in the economic impact area (average annual 2 
salary of $17,870) (PPL Bell Bend 2013-TN3377).  In addition, PPL estimates that, within the 3 
50-mi region, $260.8 million will be spent on materials, equipment, and outside services during 4 
the construction period and $9 million would be spent annually during operations (PPL Bell 5 
Bend 2013-TN3377).  The economic multiplier effect of the increased spending by the direct 6 
and indirect workforce and the businesses serving PPL directly would increase the economic 7 
activity in the region, most noticeably in the communities near the Humboldt site.   8 

Based on the information provided by PPL, and the review team’s own independent evaluation, 9 
the review team concludes that the economic impacts of building and operating a new nuclear 10 
unit at the Humboldt site would similar to those estimated for the BBNPP site; impacts would be 11 
noticeable but not destabilizing in Luzerne County and minor in the 50-mi region.  Tax impacts 12 
on Hazle Township would be noticeable but not destabilizing and beneficial. 13 

Transportation Impacts 14 

Primary access to the Humboldt site is from Pennsylvania SR 924 and I-81.  Based on 15 
information provided by PPL, extensions and/or an upgrade to an existing rail spur would be 16 
required and new roads would be constructed to access the site (PPL Bell Bend 2013-TN3377).  17 
The review team expects that the transportation impacts from site development of a plant at the 18 
Humboldt site would be noticeable.  The temporary (6-year) impact on transportation near the 19 
Humboldt site would be noticeable during shift changes but could be reduced through a number 20 
of mitigation strategies outlined in the BBNPP ER, including scheduling shift changes and 21 
deliveries during off-peak hours and improvements to local roads, intersections, and signals 22 
(PPL Bell Bend 2013-TN3377).  PPL identified a number of mitigation strategies for the BBNPP 23 
ER, and the review team assumes that similar mitigation strategies would be identified for the 24 
Humboldt site.  Any mitigation strategies must be agreed to by applicable PennDOT regions 25 
prior to PPL submitting final HOP engineering plans for review.  Mitigation strategies that are 26 
agreed upon with PennDOT in the final approved TIS will be required as a condition of issuing 27 
an HOP (PPL Bell Bend 2013-TN3377).   28 

In addition to congestion impacts, construction-related traffic will also result in emissions, traffic 29 
accidents, injuries, and fatalities.  The heavy vehicles that transport construction-related 30 
equipment and materials and the autos carrying the commuting workforce to the Humboldt site 31 
will emit several pollutants, including carbon monoxide, carbon dioxide (CO2), oxides of 32 
nitrogen, fine PM, volatile organic compounds, and sulfur dioxide.  Construction-related traffic 33 
will also result in an increase in the number of accidents, injuries, and fatalities.  The costs 34 
associated with these incidents include workers’ compensation premiums, lost productivity, 35 
environmental remediation, property damage, fines and penalties, insurance premiums, and 36 
medical costs.  As discussed in Sections 4.4 and 5.4, the review team expects the impacts of 37 
BBNPP construction and operation to be minor with respect to emissions and the number of 38 
traffic accidents.  Impacts at the Humboldt site would be expected to be similar to those 39 
estimated for the BBNPP.  Therefore, the socioeconomic impacts of emissions and traffic 40 
accidents would also be minor. 41 
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Operation impacts would be significantly lower than the building phase impacts of traffic due to 1 
the much smaller workforce and because roads would have been improved during site 2 
development.  During the operations phase, traffic impacts would be minor. 3 

Recreation Impacts 4 

Recreation in the area includes 21 parks located in Luzerne County, including 9 state game 5 
lands, 3 state parks, 1 field site, 2 cultural sites, and 6 local parks (PPL Bell Bend 2013-6 
TN3377).  Impacts of the plant operations from the vantage point of local recreation areas would 7 
be minimal.  There could be larger impacts at Cowanesque Lake because of the compensatory 8 
upstream water requirements during low-flow conditions.  Impacts associated with the Humboldt 9 
site would be similar to those outlined for the BBNPP site in Section 5.4.4.2.  The review team 10 
concludes these impacts would be minor. 11 

Housing Impacts 12 

Within a 50-mi (80-km) radius of the Humboldt site, there were a total of 156,777 vacant 13 
housing units in 2010, with 16,816 of those located within Luzerne County (PPL Bell Bend 2013-14 
TN3377; UCSB 2011-TN1874).  Within the two-county economic impact area, there were 15 
218,071 housing units and 25,947 vacant units in 2010 (UCSB 2011-TN1874).  The housing 16 
figures presented in Table 9-13 do not include recreational vehicle parks, campgrounds, or 17 
hotels, and thus provide a lower bound of what would be available to house workers. 18 

The review team compared the vacant housing units to the number of direct workforce 19 
households projected for the peak workforce years.  Using the approach outlined in 20 
Section 4.5.2, the review team estimates the number of workforce households at 892 to 1,351 21 
during peak workforce years.  In the 50-mi radius surrounding the Humboldt site, 0.6 to 22 
0.9 percent of the year 2010 vacant housing units would be needed to house in-migrating 23 
workers.  In the economic impact area, 3.4 to 5.2 percent of the vacant housing units would be 24 
needed. In Hazleton, there were 11,936 housing units, and 1,891 (15.8 percent) were vacant in 25 
2010 (USCB 2011-TN2072).  The results of the gravity model estimate that the in-migrating 26 
workforce would require 17.1 to 25.9 percent of the vacant houses in Hazleton.  The review 27 
team assumes that all of the indirect jobs would be filled by current residents who would not 28 
require additional housing. 29 

The review team expects that the in-migrating workforce could be absorbed into the existing 30 
housing stock in the 50-mi (80-km) region around the Humboldt site and the economic impact 31 
area without a noticeable impact.  Based on the information provided by PPL and the review 32 
team’s independent evaluation, the review team concludes that the housing impacts of building 33 
and operating a nuclear unit at the Humboldt site would be minor. 34 

Impacts on Public Services and Education  35 

In-migrating construction workers and plant operations staff would impact local municipal water, 36 
wastewater-treatment facilities, and other public services in the region.  These impacts would 37 
likely be in proportion with the demographic impacts experienced in the region, unless these 38 
resources have excess capacity or are particularly strained during building, which would 39 
decrease or increase the impact. 40 
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In Luzerne and Schuylkill Counties, there are 121 community public water systems that have a 1 
total design capacity of 119.4 Mgd, average use of 58.0 Mgd, and excess capacity of 61.4 Mgd.  2 
Based on assumptions presented in Section 4.4.4.4, water use onsite and offsite by the 3 
workforce population during the peak building period would require 298,228 to 463,701 gallons 4 
per day or 0.2 to 0.4 percent of the design capacity for public water systems in the economic 5 
impact area.  There are 39 wastewater/sanitary sewer treatment plants within the economic 6 
impact area with a collective wastewater flow of 107.9 Mgd (PPL Bell Bend 2013-TN3377).  In 7 
addition, Dupont Borough recently completed construction on a $5 million sewer collection 8 
system.  The in-migrating workers represent a small portion of the economic impact area 9 
population.  Even if all in-migrating workers resided in Luzerne County, onsite and offsite 10 
wastewater generation would total less than 1 percent of the economic impact area’s 11 
wastewater-treatment capacity. 12 

Within the two-county economic impact area, there are 178 fire stations and 4,504 career, 13 
volunteer, and paid-per-call firefighters (Table 9-13).  There are 7.2 and 14.7 firefighters per 14 
1,000 people in Luzerne and Schuylkill Counties, respectively.  In 2011, the national average 15 
rate of firefighters per 1,000 people was 3.5 (Karter and Stein 2012-TN1871).  During the period 16 
when the peak construction workforce is present, 2,204 to 3,337 people would be expected to 17 
move into the economic impact area.  To meet the demands placed on the fire protection 18 
network, an additional 21 to 32 firefighters would need to be hired based on the economic 19 
impact area average rate of 9.6 firefighters per 1,000 people.  With that noted, the firefighter 20 
rates in the economic impact area far exceed the national average. 21 

Within the economic impact area, there are 817 law enforcement officers, with officer rates per 22 
1,000 people of 1.7 in Schuylkill County and 1.8 in Luzerne County (Pennsylvania State Police 23 
2010-TN1868).  Four to six law enforcement officers would need to be hired to maintain the 24 
current officer rate in the economic impact area of 1.7 per thousand people.   25 

There are 12 hospitals located within the economic impact area.  In 2010 to 2011, economic 26 
impact area hospitals provided 333,590 patient days of care and were operating at 65.0 percent 27 
capacity (PADOH 2012-TN2224).  Based on the size and availability of medical services in the 28 
region, temporary construction workers would not overburden existing medical services.  The 29 
review team concludes adverse impacts on medical services near the proposed site would be 30 
minor and temporary. 31 

In the 2011 to 2012 school year, student enrollment in the economic impact area reached 32 
68,135 (NCES 2013-TN4026).  With a population of 469,207, there are 6.9 individuals for every 33 
student enrolled in schools within the economic impact area.  Applying this ratio to the peak 34 
construction workforce population, the review team expects a peak building-related increase of 35 
approximately 320 to 485 new students in the economic impact area.  The student-to-teacher 36 
ratio within the economic impact area is 14.6 to 15.0 for Luzerne County and 13.7 for Schuylkill 37 
County.  As shown in Table 9-13, the student-to-teacher ratio in Schuylkill County is below the 38 
statewide average of 13.8 while the rate in Luzerne County exceeds the statewide average 39 
(NCES 2013-TN4026).  When adding the influx of students generated during plant construction, 40 
student-to-teacher ratios increase only slightly from 14.6 to 14.7 within the economic impact 41 
area.  With that noted, to keep student-to-teacher ratios at current levels within the economic 42 
impact area, schools would need to add 22 to 33 teachers.  In the nearby Hazleton School 43 
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District, student-to-teacher ratios exceed the statewide average.  The student-to-teacher ratio 1 
for Hazleton High School is 15.9, and ratios in the Hazleton School District reach as high as 2 
17.6 at the Drums Elementary/Middle School. 3 

For the Hazleton Area School District, the review team estimates that student populations would 4 
grow by 178 to 269 students, thus expanding the total student population from the present 5 
enrollment of 10,301 to between 10,479 and 10,570.  An influx of students of this magnitude 6 
would increase the district’s student-to-teacher ratio from 15.1 to between 15.4 and 15.5 7 
(NCES 2013-TN4026).  In Pennsylvania, the statewide average student-to-teacher ratio is 13.8 8 
(NCES 2013-TN4026).  To keep student-to-teacher ratios at current levels after the influx of 9 
students, the review team estimates that the Hazleton Area School District would need to hire 10 
12 to 17 teachers.  Based on the analysis above, the review team has concluded that in-11 
migrating students would have a minor impact on schools throughout the 50-mi region, with the 12 
exception of the Hazleton Area School District where the impacts would be noticeable but not 13 
destabilizing because of the temporary nature of the building-related impact.  During operation, 14 
the impact on schools would be less because the number of in-migrating students would be 15 
lower, thus the impact would be minor. 16 

Summary of Project-Related Socioeconomic Impacts 17 

Physical impacts on workers and the general public include impacts on existing buildings, 18 
transportation, aesthetics, noise levels, and air quality.  Social and economic impacts span 19 
issues of demographics, economy, taxes, infrastructure, and community services.  On the basis 20 
of information provided by PPL and the review team’s independent evaluation, the review team 21 
concludes that the impacts of building and operating a nuclear unit at the Humboldt site on 22 
socioeconomics would be SMALL and adverse for the 50-mi region with some exceptions.  In 23 
Luzerne County near the Humboldt site, transportation impacts would be MODERATE during 24 
building-related shift changes but could be somewhat mitigated through a number of strategies 25 
outlined in the BBNPP ER, including scheduling shift changes and deliveries during off-peak 26 
hours and improvements to local roads, intersections, and signals.  Any mitigation strategies 27 
must be agreed to by applicable PennDOT regions prior to PPL submitting final HOP engineering 28 
plans for review.  Mitigation strategies that are agreed upon with PennDOT in the final approved 29 
TIS will be required as a condition of issuing an HOP (PPL Bell Bend 2013-TN3377).  Impacts on 30 
aesthetics would be MODERATE because plumes from the proposed site would be visible over a 31 
vast distance, the site is located adjacent to the Eagle Rock Country Club, and the site is 32 
currently only partially developed, with two large commercial/industrial buildings located in the 33 
northeastern corner of the Humboldt site.  In-migrating students would likely represent a SMALL 34 
impact on schools throughout the economic impact area with the exception of the Hazleton Area 35 
School District where the review team expects the impact to be MODERATE.  The economic 36 
impact on the area economy and tax base during plant development and operation likely would 37 
be SMALL, except for the MODERATE and beneficial economic impact on Luzerne County and 38 
MODERATE and beneficial tax impacts on Hazle Township. 39 

Cumulative Impacts 40 

The review team concluded that the current and reasonably foreseeable projects listed in 41 
Table 9-10 with the greatest potential to affect cumulative socioeconomic impacts would be the 42 
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SSES (located 12 mi north of the Humboldt site), Northeastern Power Cogen Plant (proposed 1 
site located 6 mi southeast of the Humboldt site), the Spike Island Operation (located 15 mi 2 
northwest of the Humboldt site), planned improvements to Federal, State, and county roads and 3 
bridges, and other renewable energy projects, fossil-fuel operational energy projects, and 4 
natural gas drilling operations throughout the region.  The projects with the greatest potential to 5 
affect cumulative socioeconomics impacts would be the proposed Northeastern Power Cogen 6 
Plant, the SSES, and planned improvements to Federal, State, and county roads and bridges.  7 
Other projects involve continuation of ongoing activities and are expected to result in little or no 8 
change in current levels of employment at existing establishments.  Any resulting new 9 
development is expected to be consistent with controls in existing county comprehensive plans. 10 

The review team determined that the cumulative socioeconomic effects of a nuclear power plant 11 
located at the Humboldt site and other past, present, and reasonably foreseeable projects would 12 
be SMALL with some exceptions.  In Luzerne County near the Humboldt site, the cumulative 13 
transportation impacts would be MODERATE during the six years of construction, and traffic 14 
during shift changes at the nuclear plant would be a significant contributor to these impacts.  15 
PPL identified a number of mitigation strategies in the BBNPP ER, and the review team 16 
assumes that similar mitigation strategies would be identified for the Humboldt site.  Any 17 
mitigation strategies must be agreed to by applicable PennDOT regions prior to PPL submitting 18 
final HOP engineering plans for review.  Mitigation strategies agreed upon with PennDOT in the 19 
final approved TIS will be required as a condition of issuing an HOP (PPL Bell Bend 2013-20 
TN3377).  Cumulative aesthetic impacts would be MODERATE because plumes from the 21 
proposed site would be visible over a vast distance, the site is located adjacent to the Eagle 22 
Rock Country Club, and the site is currently only partially developed.  The nuclear power plant 23 
would be a significant contributor to these aesthetic effects.  Cumulative impacts associated 24 
with in-migrating students would represent a SMALL impact on schools throughout the 25 
economic impact area with the exception of the Hazleton Area School District, where the review 26 
team expects the impact to be MODERATE.  The impacts of the nuclear power plant would be 27 
expected to be a significant contributor to these impacts.  Cumulative physical impacts on roads 28 
of planned improvements to Federal, State, and county roads and bridges are expected to be 29 
MODERATE.  However, the review team concludes that the incremental physical impacts on 30 
local road systems from building and operating a nuclear power plant at the Humboldt site 31 
would not be a significant contributor to these impacts.  The cumulative economic impact on the 32 
area economy and tax base during plant development and operation would be expected to be 33 
SMALL, except for the MODERATE and beneficial economic impact on Luzerne County and 34 
MODERATE and beneficial tax impacts on Hazle Township.  The nuclear power plant would be 35 
a significant contributor to these beneficial impacts. 36 

9.3.3.6 Environmental Justice  37 

To evaluate the distribution of minority and low-income populations near the Humboldt site, the 38 
review team conducted a demographic analysis of populations within the 50-mi region 39 
surrounding the proposed site in accordance with the methodology discussed in Section 2.6.1.  40 
The review team identified 1,909 census block groups within a 50-mi radius of the Humboldt 41 
site, 211 of which were classified as having aggregate minority populations.  Of these minority 42 
populations, 17 are located in Luzerne County and 2 are located in Schuylkill County.  No 43 
aggregate minority populations are located in adjacent Carbon or Columbia Counties.  A total of 44 
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9 of the 17 census block groups with aggregate minority populations are located in Hazleton 1 
within 10 mi of the Humboldt site.  The highest concentrations of aggregate minority populations 2 
within the 50-mi region are located in Berks (64 census block groups), Lehigh (64 census block 3 
groups), and Northampton (28 census block groups) Counties.  These groups are clustered 4 
around Reading (Berks County), Allentown (Lehigh County), and Bethlehem (Northampton 5 
County).  Within the 50-mi region, 32 census block groups meet at least one of the two 6 
significance criteria outlined in Section 2.6 for black populations.  Two census block groups 7 
meet the criteria for Asian populations, and 194 meet the criteria for Hispanic ethnicity 8 
(USCB 2011-TN2009).(7)  Figure 9-15 shows the aggregate minority block groups within the 9 
50-mi region surrounding the Humboldt site.   10 

Figure 9-16 shows the location of low-income populations within the 50-mi region surrounding 11 
the Humboldt site.  The review team identified 147 census block groups with low-income 12 
populations of interest.  The closest low-income populations of interest are located in Hazleton.  13 
Of the 147 census block groups with low-income populations, 4 are located in Columbia County, 14 
21 in Luzerne County, and 6 in Schuylkill County.  The most significant concentration of low-15 
income census blocks (13 census blocks) in Luzerne County is in Wilkes-Barre, Pennsylvania. 16 

Almost all of the potential physical impacts of building and operation would occur within the 17 
vicinity of the Humboldt site.  These physical impacts would not affect any of the populations of 18 
interest because they attenuate with distance, topography, and intervening foliage. 19 

The review team also investigated for the presence of unique characteristics or practices in 20 
minority or low-income communities that could result in different socioeconomic impacts from 21 
the building and operation at the Humboldt site.  The review team’s analysis did not find any 22 
information suggesting that minority or low-income populations in the area were dependent on 23 
natural resources that would be adversely affected by a nuclear power plant at the Humboldt 24 
site.  Finally, the review team did not identify any potential pathways by which any building or 25 
operations activity could affect any minority and low-income populations within the 50-mi region 26 
surrounding the Humboldt site.  27 

The review team determined that, for the Humboldt site, although aggregate minority and low-28 
income groups are located near the site, there would be no disproportionate and adverse 29 
impacts on minority or low-income populations from building and operating one nuclear unit. 30 

Cumulative Impacts 31 

The cumulative impacts portion of Section 9.3.3.5 details the projects that would contribute to 32 
the environmental justice impacts at the Humboldt site.  The review team found no evidence 33 
that, in conjunction with a Humboldt site nuclear power plant, the traffic contributions of the 34 
SSES, Northeastern Power Cogen Plant, Susquehanna River bridge replacement projects, the  35 

                                                 
(7) The U.S. Census Bureau (USCB) data used in this section were obtained from American Community 
Survey (ACS) results released in 2011.  During the preparation of this EIS, the results of the 2012 ACS 
were released in topical and regional data sets.  The review team has examined the latest ACS data, and 
is not aware of any information that appears to be inconsistent with the earlier information sets and those 
sets projected from the earlier survey. 
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 1 
Figure 9-15.  Aggregate Minority Block Groups within 50 mi of the Humboldt Site 2 
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 1 

Figure 9-16.  Low-Income Block Groups within 50 mi of the Humboldt Site 2 
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Spike Island Operation, and other renewable energy projects, fossil-fuel operational energy 1 
projects, and natural gas drilling operations throughout the region could impose 2 
disproportionately high and adverse effects on minority or low-income populations.  The review 3 
team concluded that, in addition to other past, present, and reasonably foreseeable future 4 
projects, building and operating a nuclear power plant at the Humboldt site would not impose 5 
disproportionately high and adverse effects on minority or low-income populations.   6 

9.3.3.7 Historic and Cultural Resources  7 

The following analysis includes impacts on historic and cultural resources from building and 8 
operating a new nuclear generating unit at the Humboldt site.  The analysis also considers other 9 
past, present, and reasonably foreseeable future actions that could cause cumulative impacts 10 
on cultural resources, including other Federal and non-Federal projects listed in Table 9-10.  For 11 
the analysis of cultural resources impacts at the Humboldt site, the geographic area of interest 12 
is considered to be the onsite and offsite direct, physical and indirect, visual APEs associated 13 
with the proposed undertaking.  This includes direct, physical APEs, defined as the onsite areas 14 
directly affected by site development and operation activities, as well as offsite areas such as 15 
railroad corridors, transmission lines, and new reservoirs.  Indirect visual APEs are also 16 
included and defined generally as a 1-mi radius buffer around the proposed direct physical 17 
APEs, which encompasses the approximate maximum distance from which tall structures could 18 
be seen. 19 

Reconnaissance activities in a cultural resource review have particular meaning.  Typically such 20 
activities include preliminary field investigations to confirm the presence or absence of historic 21 
properties or cultural resources.  However, in developing this EIS, the review team relied upon 22 
reconnaissance-level information to perform the alternative sites evaluation.  In this context, 23 
reconnaissance-level information is data readily available from agencies and other public 24 
sources.  It can also include information obtained through site visits.  To identify historic and 25 
cultural resources at the Humboldt site, the review team relied on the following information: 26 

 The revised BBNPP ER (PPL Bell Bend 2013-TN3377)  27 

 The PHMC and PennDOT CRGIS  28 

 NRC alternative sites visits in April 2009 and June 2010. 29 

Site Description 30 

The Humboldt site is a brownfield site located west of the City of Hazleton in Luzerne County, 31 
Pennsylvania.  The project area encompasses steep-sloped uplands in the Wyoming Valley.  32 
Elevations within the project change by approximately 230 ft from the lowest points to the 33 
highest.  Level ground is largely restricted to the eastern portions of the project area.  There are 34 
no permanent streams within the Humboldt site.  The nearest natural water sources are Stony 35 
Creek and other permanent and intermittent streams that drain adjacent valleys and empty into 36 
the Susquehanna River located to the north.  There are extensive disturbances within the 37 
project area, including surface mining and more recent commercial development.  The most 38 
extensive ground disturbances coincide with level areas to the east. Two large 39 
commercial/industrial buildings are located in the northeastern corner of the Humboldt site.   40 
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The history of northeastern Pennsylvania spans more than 10,000 years, beginning with the 1 
earliest Paleondian hunter-gatherers and continuing into the historic period (PHMC 2014-2 
TN3938).  Historic Native American tribes that occupied the region include the Delaware and 3 
the region was claimed by the Iroquois.  Luzerne County was established in 1786 from 4 
Northumberland County, in part to settle land disputes by settlers from Connecticut who 5 
established settlements in the fertile Wyoming Valley during the 1760s.  Historically, the 6 
Susquehanna River was a major transportation route that connected the Wyoming Valley to 7 
southern Pennsylvania and the Chesapeake Bay.  8 

The Humboldt project area is considered to have a low potential for prehistoric sites.  The steep 9 
slopes within the project area would not have been likely settings for subsistent settlement 10 
activities and the lack of nearby water sources would have made lengthier occupations in the 11 
more level areas untenable.  Furthermore, much of the project area, including most level areas, 12 
was destroyed by historic mining.  Had prehistoric archaeological sites been present, they are 13 
likely to have been destroyed.  For similar reasons the potential for historic archaeological sites 14 
is limited.  Based on information available on the PHMC/PennDOT CRGIS database, two large 15 
professional surveys for archaeological sites encompassing a total of 1,984 ac (803 ha) were 16 
conducted near the project area in 1993 by K. Beckman and J Custer; reports are on file at the 17 
PHMC – Bureau of Historic Preservation, Harrisburg, Pennsylvania; reports are on file at the 18 
PHMC – Bureau of Historic Preservation, Harrisburg, Pennsylvania. 19 

Two APEs for cultural resources were evaluated for the Humboldt site, the direct effects APE 20 
and the indirect effects APE.  The direct effects APE includes the area within the project area 21 
that may be impacted during preconstruction and/or construction activities.  No previously 22 
recorded archaeological sites are reported within the direct effects APE.  The indirect effects 23 
APE includes the direct effects APE as well as a 1-mi (1.6-km) buffer around it.  No historic 24 
properties (e.g., archaeological sites, buildings, or districts) listed in the NRHP are recorded 25 
within either APE.  26 

Two historic structures and districts are located in Hazleton City, which is more than 4.5 mi 27 
(7.2 km) east of the Humboldt project area.  The Markle Bank and Trust Company is a 1910 28 
commercial building and the St. Gabriel’s Catholic Parish Complex consists of a series of 29 
contributing buildings dating from 1907 to 1937.  Besides these two NRHP-listed historic 30 
properties, the PHMC/PennDOT CRGIS database indicates that additional NRHP-eligible or 31 
NRHP-undetermined structures are located in Hazleton, all are more than 3.5 mi (5.6 km) from 32 
the Humboldt site.  Because of the distance and the terrain of the Humboldt site, these historic 33 
properties are outside of the indirect effects APE.  34 

A portion of the historic Lehigh Valley Railroad runs adjacent to State Highway 924 to the south 35 
of the Humboldt project area within the 1-mi (1.6-km) indirect effects APE.  The railroad is a 36 
linear historic district which is listed as not having been assessed for NRHP eligibility in the 37 
Pennsylvania SHPO records.  The railroad itself is not listed on the NRHP.  However, elsewhere 38 
along the rail-line route, outside the indirect APE there are contributing structures that are 39 
significant and are NRHP-listed.  Much of the nearby rail line runs along or adjacent to areas 40 
heavily disturbed by historic surface mining.  The potential is minimal that there are NRHP-41 
eligible structures associated with the Lehigh Valley Railroad within the Humboldt site direct or 42 
indirect APEs.  Portions of the rail line were investigated during archaeological surveys adjacent 43 
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to the Humboldt project area and no intact archaeological or architectural resources associated 1 
with the district were documented.  2 

Building and Operation Impacts 3 

To accommodate building a nuclear generating unit on the Humboldt site, up to 420 ac (170 ha) 4 
could be impacted through preconstruction and construction activities.  In the event that the 5 
Humboldt site was chosen for the proposed project, identification of cultural resources would be 6 
accomplished through cultural resource surveys and consultation with the SHPO, tribes, and 7 
interested parties.  The results would be used in the site planning process to avoid or mitigate 8 
cultural resources impacts.  In the event significant cultural resources were identified by these 9 
surveys, the review team assumes that PPL would develop protective measures in a manner 10 
similar to those for the BBNPP site.   11 

The main source of cooling water for the Humboldt site would be the Susquehanna River, which 12 
lies approximately 10 mi (16 km) to the north of the project area.  To obtain the water from the 13 
Susquehanna River, new water intake and discharge pipelines would need to be constructed.  A 14 
conceptual plan for the proposed pipeline would include a 23.5-mi (37.6-km)-long, 120-ft 15 
(36.6-m)-wide right-of-way corridor.  Archaeological sites and historic structures may be directly 16 
impacted by placement of the water pipeline.  Building the pipeline may have temporary visual 17 
impacts to historic structures and historic districts.  Aboveground structures (e.g., pumping 18 
stations) may have permanent visual impacts to historic structures and historic districts.  In the 19 
event that the Humboldt site was chosen for the proposed project, the review team assumes 20 
that PPL would conduct its water-pipeline-related cultural resource surveys and procedures in a 21 
manner similar to that for the BBNPP site. 22 

Section 9.3.2.3.10 of the ER describes the transmission-line corridors (PPL Bell Bend 2013-23 
TN3377).  There are no existing transmission corridors connecting directly to the Humboldt site.  24 
However, there are 2 existing 500-kV transmission lines and 11 existing 230-kV transmission 25 
lines that could be connected to a plant at the Humboldt site (PPL Bell Bend 2013-TN3377).  A 26 
new transmission corridor would need to be created to connect these lines to the Humboldt site.  27 
Archaeological sites and historic structures may be directly impacted by building the 28 
transmission lines and aboveground structures (e.g., power lines and support poles), which may 29 
have permanent visual impacts to historic structures and historic districts.  In the event that the 30 
Humboldt site was chosen for the proposed project, the review team assumes that PPL would 31 
conduct its transmission-line-related cultural resource surveys and procedures in a manner 32 
similar to that for the BBNPP site. 33 

Activities associated with building a nuclear power-generating unit and supporting facilities that 34 
can potentially destabilize important attributes of archaeological sites, historic structures, and 35 
other cultural resources include land clearing, excavation, and grading activities.  The potential 36 
to impact significant cultural resources within the 420-ac Humboldt project area is minimal given 37 
the lack of recorded NRHP-listed historic properties, the low potential for prehistoric and historic 38 
sites due to the steep terrain, lack of water, and extensive disturbances within the direct effects 39 
APE and indirect effects APE.  Placement of water pipelines and electrical transmission lines 40 
may impact archaeological sites and historic structures.  In addition, visual impacts from 41 
aboveground structures associated with the water pipeline and transmission lines may result in 42 
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significant alterations to the visual landscape within the geographic area of interest.  The review 1 
team assumes that PPL would develop procedures and consult with the SHPO to develop a 2 
cultural resource management program to avoid or mitigate adverse impacts to significant 3 
archaeological sites, historic structures, and other historic properties during preconstruction and 4 
construction activities. 5 

Impacts on historic and cultural resources from operation of a new nuclear generating unit at the 6 
Humboldt site would include those associated with the operation of a new unit and maintenance 7 
of water pipelines and electrical transmission lines.  The review team assumes that the same 8 
procedures currently used by PPL would be used for onsite and offsite maintenance activities.  9 
Consequently, the incremental effects of the maintenance of transmission-line corridors and 10 
operation of a new unit and associated impacts on the cultural resources would be negligible for 11 
the direct effects and indirect effects APEs. 12 

Cumulative Effects 13 

The geographic area of interest for cumulative impacts on historic and cultural resources at the 14 
Humboldt site corresponds to the onsite and offsite direct (physical) and indirect (visual) APEs 15 
defined for the site.  As indicated in Table 9-10, past actions in the geographic area of interest 16 
that could have affected historic and cultural resources in a manner similar to those associated 17 
with the building and operation of the new nuclear power plant and other project components 18 
include rural, agricultural, and industrial development and activities associated with these land-19 
disturbing activities such as road development.  Table 9-10 also lists past, present, and 20 
reasonably foreseeable projects and other actions that may contribute to cumulative impacts on 21 
historic and cultural resources in the geographic area of interest.  No other activities in 22 
Table 9-10 in the geographic area of interest were identified that would significantly affect 23 
historic and cultural resources in a manner similar to those associated with the operation of a 24 
new nuclear power plant. 25 

Summary 26 

Cultural resources are non-renewable; therefore, the impact of destruction of cultural resources 27 
is cumulative.  Based on the information provided by the applicant and the review team’s 28 
independent evaluation, the review team concludes that the cumulative impacts from building 29 
and operating a new nuclear power plant on the Humboldt site would be SMALL.  This impact 30 
level determination reflects the lack of known archaeological sites, historic structures, or other 31 
cultural resources within the direct effects and indirect effects APEs of the Humboldt site and 32 
the limited potential that unrecorded cultural resources might be present.  If the Humboldt site 33 
was to be developed for a nuclear power plant, then cultural resource surveys of the APEs 34 
along with the APEs for waterlines and electrical transmission lines would need to be conducted 35 
and PPL would assess and resolve adverse effects of the undertaking.  Adverse effects could 36 
result in greater cumulative impacts. 37 

9.3.3.8 Air Quality 38 

The following impact analysis includes impacts from building activities and operations.  The 39 
analysis also considers other past, present, and reasonably foreseeable future actions that 40 
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affect air quality, including other Federal and non-Federal projects listed in Table 9-10.  The 1 
geographic area of interest for the Humboldt alternative site is Luzerne County, which is in the 2 
Northeast Pennsylvania-Upper Delaware Valley Interstate AQCR (40 CFR 81.55 [TN255]); 3 
these are the same county and AQCR as analyzed in Chapters 2, 4, and 5 for the proposed 4 
BBNPP site. 5 

Emissions related to building and operating a nuclear power plant at the Humboldt alternative 6 
site would be similar to those at the BBNPP site, as described in Chapters 4 and 5.  The air 7 
quality attainment status for Luzerne County, as set forth in 40 CFR Part 81, reflects the effects 8 
of past and present emissions from all pollutant sources in the region.  Luzerne County is 9 
designated as unclassifiable or in attainment for all criteria pollutants for which NAAQSs have 10 
been established (40 CFR 81.339 [TN255]).  Luzerne County was designated as in attainment 11 
of the 1997 ozone standard on December 19, 2007 (72 FR 64948-TN2084), and is therefore 12 
considered a maintenance area with respect to the 1997 ozone standard.  Maintenance areas 13 
require the state to submit a State Implementation Plan that provides for continued attainment 14 
for at least 10 years after redesignation status.  The State Implementation Plan was submitted 15 
by the PADEP and approved by the EPA (72 FR 64948-TN2084).   16 

Federal actions taking place within maintenance areas must conform to the State 17 
Implementation Plan and are therefore subject to the EPA’s General Conformity Rule (40 CFR 18 
Part 93-TN2495).  Ozone precursor emissions from NRC-authorized construction and operation 19 
activities of a new plant at the Humboldt alternative site would likely be similar to those analyzed 20 
for the proposed BBNPP site.  As noted in Chapters 4 and 5, these emissions are below the de 21 
minimis rate for air conformity applicability.  Therefore, a conformity determination would likely 22 
not be required for the Humboldt site.  23 

Atmospheric emissions related to building and operating a nuclear power plant at the BBNPP 24 
site in Luzerne County are described in Chapters 4 and 5.  Emissions of criteria pollutants were 25 
found to have a SMALL impact on air quality.  In Chapter 7, the cumulative impacts of the 26 
criteria pollutants at the BBNPP site were evaluated and also determined to be SMALL.   27 

Reflecting on the projects listed in Table 9-10, several energy-related and industrial projects are 28 
considered major sources of NAAQS criteria pollutants in Luzerne County or nearby counties 29 
within the AQCR.  Any new projects would either have minimal emissions or be subject to 30 
permitting by the PADEP.  Given that these projects would be subject to permitting 31 
requirements to ensure compliance with the NAAQSs, it is unlikely that the air quality in the 32 
region would degrade to the extent that the region is in nonattainment of NAAQSs. 33 

The impact of Humboldt site development on air quality would be local and temporary.  The 34 
distance from building activities to the site boundary would be sufficient to generally avoid 35 
significant air-quality impacts.  There are no land uses or projects, including projects listed in 36 
Table 9-10, that would have emissions during site development that would, in combination with 37 
emissions from the Humboldt site, result in degradation of air quality in the region.   38 
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Emissions from operations at the Humboldt site would be intermittent.  The air-quality impacts of 1 
existing major and minor sources are included in the baseline air-quality status.  The cumulative 2 
impacts from emissions of effluents from the Humboldt site and the projects listed in Table 9-10 3 
would be minor. 4 

The cumulative impacts of GHG emissions related to nuclear power are discussed in Section 5 
7.6 of this EIS.  Impacts of the emissions are not sensitive to location of the source.  6 
Consequently, the discussion in Section 7.6 is applicable to a nuclear power plant located at the 7 
Humboldt site.  The review team concludes that the national and worldwide cumulative impacts 8 
of GHG emissions are noticeable but not destabilizing.  The review team further concludes that 9 
the cumulative impacts would be noticeable but not destabilizing with or without the GHG 10 
emissions of a nuclear power plant at the Humboldt alternative site. 11 

Cumulative impacts on air-quality resources are estimated based in the information provided by 12 
PPL and the review team’s independent evaluation.  Other past, present, and reasonably 13 
foreseeable future activities exist in the geographic areas of interest (local for criteria pollutants 14 
and global for GHG emissions) that could affect air-quality resources.  The cumulative impacts 15 
on criteria pollutants from emissions of effluents from the Humboldt site, other projects, and 16 
existing sources would be minor.   17 

The review team concludes that cumulative impacts from other past, present, and reasonably 18 
foreseeable future actions on air quality resources in the geographic areas of interest would be 19 
SMALL for criteria pollutants and MODERATE for GHG emissions.  Building and operating a 20 
new unit at the Humboldt site would not be a significant contributor to these impacts. 21 

9.3.3.9 Nonradiological Health Impacts 22 

The following analysis considers nonradiological health impacts from building and operating a 23 
new nuclear unit at the Humboldt site.  Nonradiological health impacts at the Humboldt site are 24 
estimated based on information provided by PPL and the review team’s independent evaluation.  25 
The analysis also includes past, present, and reasonably foreseeable future actions that could 26 
contribute to cumulative nonradiological health impacts on site workers (construction and 27 
operations workers) and members of the public, including other Federal and non-Federal 28 
projects and the projects listed in Table 9-10 within the geographic area of interest.  For the 29 
analysis of nonradiological health impacts at the Humboldt site, the geographic area of interest 30 
is the site and immediate vicinity of the Humboldt site (~6-mi radius) and the associated 31 
transmission-line corridors.  This geographic area of interest is based on the localized nature of 32 
nonradiological health impacts and expected to encompass all nonradiological health impacts.  33 

Building activities with the potential to affect the health of members of the public and 34 
construction workers at the Humboldt site include exposure to dust, vehicle exhaust, and 35 
emissions from construction equipment; noise; occupational injuries; and the transport of 36 
construction materials and personnel to and from the site.  The operations-related activities that 37 
may affect the health of members of the public and workers include exposure to etiological 38 
(disease-causing) agents, noise, EMFs, occupational injuries, and impacts from the transport of 39 
workers to and from the site. 40 
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Building Impacts 1 

Nonradiological health impacts on construction workers and members of the public from building 2 
a new nuclear unit at the Humboldt site would be similar to those evaluated in Section 4.8 for 3 
the BBNPP site.  During the site-preparation and building phase, PPL would comply with 4 
applicable Federal and State regulations on air quality and noise.  The frequency of construction 5 
worker accidents is expected to be the same as that estimated for the BBNPP site.  The 6 
Humboldt site is located in a rural area, and building impacts would likely be negligible on the 7 
surrounding populations, which are classified as medium- and low-population areas.  8 

The review team concludes that the impacts on nonradiological health from building a new 9 
nuclear unit and associated transmission lines at the Humboldt site would be minimal. 10 

Operational Impacts 11 

Nonradiological health impacts on occupational health of workers and members of the public 12 
would include those associated with the operation of cooling towers and transmission lines as 13 
described in Section 5.8.  Based on the configuration of the proposed new unit at the Humboldt 14 
site (see detailed site layout description in Chapter 3), etiological agents would not likely 15 
increase the incidence of waterborne diseases in the vicinity due to the temperature attenuation 16 
in the discharge pipe and diffuser and the temperature limitations outlined in the plant NPDES 17 
permit requirements for thermal discharge.  Impacts on workers’ health from occupational 18 
injuries, noise, and EMFs would be similar to those described in Section 5.8 for the BBNPP site.  19 
Noise would be monitored and controlled in accordance with applicable Occupational Safety 20 
and Health Administration regulations and effects of EMFs on human health would be controlled 21 
and minimized by conformance with National Electrical Safety Code criteria. Nonradiological 22 
impacts of traffic during operations would be less than the impacts during building.  The review 23 
team concludes that nonradiological health impacts on onsite workers and the public from 24 
operating a new nuclear unit and associated transmission lines at the Humboldt site would be 25 
minimal. 26 

Cumulative Impacts 27 

Past actions in the geographic area of interest that have similarly affected nonradiological health 28 
of workers and members of the public include the development and operations of the Williams 29 
Cogeneration-Hazleton natural gas-fired peaking unit, located approximately 1.5 mi east of the 30 
Humboldt site; the Humboldt Industrial Park Wind Farm, located approximately 3 mi northeast of 31 
the Humboldt site; and the Northeastern Power Company coal waste plant, located 32 
approximately 6 mi southeast of the Humboldt site.  No major current projects in the geographic 33 
area of interest would cumulatively affect nonradiological health in a similar way. 34 

Proposed future actions that would affect nonradiological health in a way similar to development 35 
and operations of a new nuclear unit at the Humboldt site would include transmission-line 36 
creation and/or upgrading throughout the designated geographic area of interest and future 37 
urbanization.  38 

In addition, the review team is aware of the potential climate changes that could affect human 39 
health.  A recent compilation of the state of the knowledge in this area (GCRP 2014-TN3472) 40 
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has been considered in the preparation of this EIS.  Projected changes in the climate for the 1 
region include an increase in average temperature, increased likelihood of drought in summer, 2 
more heavy downpours, and an increase in precipitation, especially in the winter and spring, 3 
which may alter the presence of microorganisms and parasites.  In view of the water source 4 
characteristics, the review team did not identify anything that would alter its conclusion 5 
regarding the presence of etiological agents or the incidence of waterborne diseases. 6 

The review team concludes that the cumulative impacts on nonradiological health from building 7 
and operating a new nuclear power plant and associated transmission lines at the Humboldt site 8 
would be minimal.  9 

Summary 10 

Impacts on nonradiological health from development and operation of a new unit and associated 11 
facilities at the Humboldt site are estimated based in the information provided by PPL and the 12 
review team’s independent evaluation.  Although some past and future activities in the 13 
geographical area of interest could affect nonradiological health in ways similar to the building 14 
and operation of a new unit at the Humboldt site, those impacts would be localized and 15 
managed through adherence to existing regulatory requirements.  The review team concludes 16 
that health impacts on construction workers and the public resulting from the development of a 17 
new nuclear unit at the Humboldt site would be minimal.  The review team expects that the 18 
occupational health impacts on the operations employees of a new nuclear unit at the Humboldt 19 
site would be minimal.  Similarly, impacts on public health from operating a new nuclear unit at 20 
the Humboldt site would be expected to be minimal.  Finally, the review team concludes that 21 
cumulative impacts on nonradiological health from past, present, and future actions in the 22 
geographic area of interest would be SMALL.  23 

9.3.3.10 Radiological Impacts of Normal Operations 24 

The following impact analysis includes radiological impacts from building activities and operation 25 
of a new nuclear unit at the Humboldt site.  The analysis also considers other past, present, and 26 
reasonably foreseeable future actions that affect radiological health, including other Federal and 27 
non-Federal projects listed in Table 9-10.  As described in Section 9.3.3, the Humboldt site is a 28 
brownfield site located at the existing Humboldt Industrial Park, west of the City of Hazleton, 29 
Pennsylvania.  The geographic area of interest is the area within a 50-mi radius of the Humboldt 30 
site.  The only facilities potentially affecting radiological health within this geographic area of 31 
interest are existing SSES Units 1 and 2.  In addition, there are likely to be hospitals and 32 
industrial facilities with 50 mi of the Humboldt site that use radioactive materials.  33 

The radiological impacts of building and operating the proposed U.S. EPR reactor at the 34 
Humboldt site include doses from direct radiation and liquid and gaseous radioactive effluents.  35 
Releases of radioactive materials and all pathways of exposure would produce low doses to 36 
people and biota offsite, well below regulatory limits.  The impacts are expected to be similar to 37 
those estimated for the BBNPP site.   38 

The radiological impacts of SSES Units 1 and 2 include doses from direct radiation and liquid 39 
and gaseous radioactive effluents.  These pathways result in low doses to people and biota 40 
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offsite that are well below regulatory limits, as demonstrated by the ongoing radiological 1 
environmental monitoring program conducted around SSES Units 1 and 2.  The NRC staff 2 
concludes that the dose from direct radiation and effluents from hospitals and industrial facilities 3 
that use radioactive material would be an insignificant contribution to the cumulative impact 4 
around the Humboldt site.  This conclusion is based on the radiological monitoring program 5 
conducted for the currently operating nuclear power plant. 6 

Based on the information provided PPL and the NRC staff’s independent analysis, the NRC 7 
staff concludes that the cumulative radiological impacts from building and operating the one 8 
proposed U.S. EPR unit and other past, present, and reasonably foreseeable projects and 9 
actions in the geographic area of interest around the Humboldt site would be SMALL. 10 

9.3.3.11 Postulated Accidents 11 

The following impact analysis includes radiological impacts from postulated accidents from 12 
operations for one nuclear unit at the Humboldt site.  The analysis also considers other past, 13 
present, and reasonably foreseeable future actions that affect radiological health from 14 
postulated accidents, including other Federal and non-Federal projects and the projects listed in 15 
Table 9-10 within the geographic area of interest.  As described in Section 9.3.3, the Humboldt 16 
site is a brownfield site; there are no nuclear facilities at the site.  The geographic area of 17 
interest considers all existing and proposed nuclear power plants that have the potential to 18 
increase the probability-weighted consequences (i.e., risks) from a severe accident at any 19 
location within 50 mi of the Humboldt site.  Facilities potentially affecting radiological accident 20 
risk within this geographic area of interest are SSES Units 1 and 2; Limerick Generating Station 21 
Units 1 and 2; Three Mile Island Nuclear Station Unit 1; and Peach Bottom Atomic Power 22 
Station Units 2 and 3.  Besides the proposed BBNPP unit, no other reactors have been 23 
proposed within the geographic area of interest.  24 

As described in Section 5.11.1, the NRC staff concludes that the environmental consequences 25 
of DBAs at the BBNPP site would be SMALL for a U.S. EPR reactor.  DBAs are addressed 26 
specifically to demonstrate that a reactor design is robust enough to meet NRC safety criteria.  27 
The U.S. EPR design is independent of site conditions and the meteorology of the Humboldt 28 
site and BBNPP site are similar; therefore, the NRC staff concludes that the environmental 29 
consequences of DBAs at the Humboldt site would be SMALL.   30 

Because the meteorology, population distribution, and land use for the Humboldt site are 31 
expected to be similar to the proposed BBNPP site, risks from a severe accident for a U.S. EPR 32 
reactor located at the Humboldt site are expected to be similar to those analyzed for the 33 
proposed BBNPP site.  The risks for the proposed BBNPP site are presented in Table 5-18 and 34 
Table 5-19 and are well below the median value for current-generation reactors.  In addition, as 35 
discussed in Section 5.11.2, estimates of average individual early fatality and latent cancer 36 
fatality risks are well below the Commission’s safety goals (51 FR 30028-TN594).  For existing 37 
nuclear power plants within the geographic area of interest (i.e., SSES Units 1 and 2; Limerick 38 
Generating Station Units 1 and 2; Three Mile Island Nuclear Station Unit 1; and Peach Bottom 39 
Atomic Power Station Units 2 and 3), the Commission has determined that the probability-40 
weighted consequences of severe accidents are small (10 CFR Part 51, Appendix B, Table B-1-41 
TN250).   42 
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Because of the NRC safety review criteria, it is expected that risks for any new reactors at any 1 
other locations within the geographic area of interest for Humboldt site would be below the risks 2 
for current-generation reactors and would meet Commission safety goals.  The severe accident 3 
risk due to any particular nuclear power plant becomes smaller as the distance from that plant 4 
increases.  However, the combined risk at any location within 50 mi of Humboldt site would be 5 
bounded by the sum of risks for all these operating nuclear power plants and would still be low.   6 
Although several plants have the potential to be included in the combination, the combined risk 7 
would still be low.  On this basis, the NRC staff concludes that the cumulative risks of severe 8 
accidents at any location within 50 mi of the Humboldt site would be SMALL. 9 

9.3.4 Seedco  10 

This section covers the review team’s evaluation of the potential environmental impacts of siting 11 
a new nuclear unit at the Seedco site located in Northumberland County, Pennsylvania.  The 12 
following sections describe a cumulative impact assessment conducted for each major resource 13 
area.  The specific resources and components that could be affected by the incremental effects 14 
of the proposed action if it were implemented at the Seedco site, and other actions in the same 15 
geographic area were considered.  This assessment includes the impacts of NRC-authorized 16 
construction, operations, and preconstruction activities.  Also included in the assessment are 17 
other past, present, and reasonably foreseeable Federal, non-Federal, and private actions that 18 
could have meaningful cumulative impacts when considered together with the proposed action if 19 
implemented at the Seedco site.  Other actions and projects considered in this cumulative 20 
analysis are described in Table 9-14. 21 

Table 9-14. Past, Present, and Reasonably Foreseeable Projects and Other Actions 22 
Considered in the Seedco Site Cumulative Analysis 23 

Project Name Summary of Project Location Status 
Energy Projects 
SSES Units 1 and 2 Two 1,140 MW(e) boiling 

water reactors, Unit 1 was 
issued an operating 
license in 1982, Unit 2 was 
issued an operating 
license in 1984.  Extension 
of operations of SSES 
Units 1 and 2 for an 
additional 20-year period 
beyond the end of the 
current license term, or 
until 2042 and 2044, 
respectively.  Power 
uprates − currently 
operating at 3,952 MW(t), 
1,300 MW(e) 

29 mi NE of the 
Seedco site 

Operational (NRC 2014-
TN3964).  Renewed operating 
licenses issued November 
2009 (NRC 2014-TN3964).  
Units 1 and 2 approved for 
combined 48 MW(t) (1.4%) 
power uprate in 2001 and 
combined 463 MW(t) (13%) 
power uprate in 2008 
(NRC 2012-TN1538; 
NRC 2012-TN1900). 

 24 
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Table 9-14.  (contd) 

Project Name Summary of Project Location Status 
Three Mile Island 
Nuclear Station, Unit 1 

One 2,568 MW(t), 786-
MW(e) pressurized water 
reactor, Unit 1 was issued 
operation license in 1974 

45 mi SW of the 
Seedco site 

Operational (NRC 2014-
TN3964); renewed operating 
license issued in October 
2009 (NRC 2014-TN3964).  

Three Mile Island 
Nuclear Station, Unit 2 

Unit 2 is in a non-operating 
status since the March 
1979 accident 

45 mi SW of the 
Seedco site 

Shut down (NRC 2014-
TN3964).  Defueling was 
completed in April 1990.  
Plant is in a stable condition 
suitable for long-term 
management (post-defueling 
monitored storage) 
(NRC 2014-TN3285). 

Limerick Generating 
Station, Units 1 and 2 

Two 3,514 MW(t), 1,134-
MW(e) boiling water 
reactors; Unit 1 was issued 
operation license in 1985, 
Unit 2 was issued 
operation license in 1989 

62 mi SE of the 
Seedco site 

Operational (NRC 2014-
TN3964).  Renewed operating 
licenses issued October 2014 
(NRC 2014-TN4050).  Units 1 
and 2 approved for combined 
260 MW(t) (17%) power 
uprate in 2011 (NRC 2012-
TN1538).  Water withdrawals 
from the Schuylkill River and 
Wadesville Mine pool were 
approved in May 2013 
(DRBC 2013-TN3345). 

Limerick Nuclear Power 
Plant demonstration 
project 

Project will allow Exelon to 
put additional water into 
the Schuylkill River from a 
reservoir and an 
abandoned coal mine 

62 mi SE of the 
Seedco site 

The Delaware River Basin 
Commission approved docket 
May 8, 2013 (DRBC 2013-
TN3345). 

Peach Bottom Atomic 
Power Station, Units 2 
and 3 

Two 3,514 MW(t), 1,112-
MWe boiling water 
reactors, Unit 2 was issued 
operation license in 1973, 
Unit 3 was issued 
operation license in 1974 

72 mi SE of the 
Seedco site 

Operational (NRC 2014-
TN3964); renewed operating 
licenses issued in 2003 
(NRC 2014-TN3964). 

Peach Bottom Atomic 
Power Station, Unit 1 

200-MW(t), high-
temperature, gas-cooled 
reactor operated from June 
1967 to final shutdown on 
October 31, 1974 

72 mi SE of the 
Seedco site 

Shut down (NRC 2014-
TN3964).  All spent fuel has 
been removed and the spent 
fuel pool is drained and 
decontaminated; Unit 1 is in 
SAFSTOR status (NRC 2014-
TN3346). 

Intelliwatt Renewable 
Energy 

13 MW biomass (wood) 
energy 

Adjacent Proposed, secured 4.9 million 
state loan for construction in 
2010 (IntelliWatt 2014-
TN4037). 

Good Spring  Originally planned to be an 
IGCC however in May of 
2012 EmberClear 
announced the plant would 

11 mi S of the Seedco 
site 

Proposed.  Construction is 
scheduled to start in June 
2014 for NGCC1 
(EmberClear 2014-TN3325). 
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Table 9-14.  (contd) 

Project Name Summary of Project Location Status 
be changed to a 300-MW 
NGCC plant 

PPL Martins Creek LLC, 
Fishbach Oil Plant PA 

Oil plant 16 mi SE of the 
Seedco site 

Operational (EPA 2014-
TN3946). 

Shamokin Dam Project  4.5-MW hydroelectric 
power, added to the 
already existing USACE 
Shamokin Dam 

17 mi W of the Seedco 
site 

Application for preliminary 
permit submitted Aug. 2011 to 
FERC (76 FR 52656-
TN1218). 

Sunbury Generation, LP ~430-MW coal converting 
to natural gas 

17 mi W of the Seedco 
site 

Operational (EPA 2014-
TN3507); Title V Permit 
renewal (PADEP 2012-
TN3528). 

PPL Montour Electric 
Steam Station 

1,550-MW coal power 
plant  

22 mi NW of the 
Seedco site 

Operational (PPL 
Corporation 2012-TN1191). 

Bucknell University Gas 
Combined Heat and 
Power Plant 

5-MW dual-fuel turbine 
generator set (natural gas 
first, oil second); generates 
thermal energy in heat-
recovery steam generators 
and electricity 

23 mi NW of the 
Seedco site 

Operational (Bucknell 
University 2014-TN3737). 

White Deer Energy 
Project 

7 MW tire derived energy 27 mi NW of the 
Seedco site 

Proposed, Application 
submitted Oct. 2011 to the 
PADEP (White Deer Energy 
2012-TN1188; White Deer 
Energy 2013-TN4035). 

Tenaska Lebanon 
Valley Generating 
Station 

Up to 950-MW natural-gas 
facility 

28 mi S of the Seedco 
site 

Proposed.  Construction 
scheduled in 2015; expected 
online in 2018 
(Tenaska 2014-TN3533). 

PPL Martins Creek LLC, 
Harwood Oil Plant PA 

Oil plant 30 mi NE of the 
Seedco site 

Operational (EPA 2014-
TN3743). 

Panda Patriot Power 
Plant 

829-MW combined-cycle 
natural-gas- fueled 
generating station 

33 mi NW of the 
Seedco site 

Proposed.  Formerly Moxie 
Patriot Power Plant, was 
acquired by Panda Power in 
2013; projected commercial 
operations start date is 2016 
(PPF 2013-TN3374). 

PPL Martins Creek LLC, 
Jenkins Oil Plant PA 

Oil plant 50 mi NE of the 
Seedco site 

Operational (EPA 2014-
TN3742). 

Brunner Island Power 
Plant 

1,490-MW three-unit, coal-
fired plant (PPL-owned) 

48 mi S of the Seedco 
site 

Operational (EPA 2014-
TN3531; PPL 
Corporation 2014-TN3672). 

Blossburg Generating 
Station 

Gas plant 68 mi NW of the 
Seedco site 

Operational (EPA 2014-
TN3744). 
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Table 9-14.  (contd) 

Project Name Summary of Project Location Status 
Eureka Resources 
Wastewater Treatment 
Facilities 

Fracking wastewater 
treatment  

Two sites:  67 mi N of 
the Seedco site (new 
construction) and 42 mi 
NW (operational since 
2008) 

Construction began in March 
of 2013 (Eureka 
Resources 2013-TN2615).  
Became operational in 
October 2013 (Williams 2013-
TN3613; Eureka 2014-
TN3673).  Industrial waste 
permit (PA Bulletin 2014-
TN3501; Lowenstein 2013-
TN3510). 

Koppers Susquehanna 
Waste Plant 

The facility’s product lines 
include pressure-creosoted 
railroad ties, bridge 
timbers, switch ties, and 
crossing panels 

33 mi NW of the 
Seedco site 

Operational (EPA 2014-
TN3745). 

Viking Energy of 
Northumberland Waste 
Plant 

Waste plant 19 mi NW of the 
Seedco site 

Operational (EPA 2014-
TN3738; Biomass 
Magazine 2014-TN3923). 

Other fossil-fuel 
operational energy 
projects 

Numerous operating fossil-
fuel power-generating 
stations such as 
Wheelabrator Frackville 
Energy Coal Plant, Foster 
Wheeler Mt. Carmel 
Cogen. Coal Plant, 
Northeastern 
Power/McAdoo, Lakeside, 
Saint Nicholas 
Cogeneration Project, 
Gilberton Power Co. 

Throughout the region Operational (EPA 2012-
TN1193; EPA 2012-TN1192; 
Red Rock 2012-TN1602; 
GenOn Energy 2012-TN1601;
EPA 2014-TN3507; 
EPA 2014-TN3500; Lakeside 
Energy 2013-TN3534; 
EPA 2014-TN3735; 
EPA 2014-TN3736). 

Wind-energy projects Wind-power-generating 
projects including Locust 
Ridge Wind Farms 

Throughout the region Operational (Iberdrola 
Renewables 2012-TN1194). 

Hydropower energy 
projects 

Safe Harbor, Goodyear 
Lake, York Haven, Muddy 
Run, Conowingo, and 
Holtwood.  Proposed:  
Francis Walter 
Hydroelectric Project 

Throughout the region Operational (Safe 
Harbor 2012-TN1604; Enel 
2012-TN1603; 
Olympus 2012-TN1600; 
Exelon 2012-TN1596; 
Exelon 2012-TN1595; PPL 
Corporation 2012-TN1594).  
Proposed (76 FR 73619-
TN3621; FERC 2013-
TN3622). 

Susquehanna-Roseland 
500-kV transmission line 
and other transmission 
lines in the region 

500-kV power transmission 
lines 

Throughout the region DEIS submitted December 
2011 (NPS 2012-TN1209; 
FERC 2008-TN1510).  
Construction started in 2012 
and is projected to be in 
service in June 2015 
(PSEG 2014-TN3635). 
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Table 9-14.  (contd) 

Project Name Summary of Project Location Status 
Marcellus gas pipeline Natural-gas transmission 

pipeline 
Will originate in 
Lycoming County, 
proceeding south to 
Maryland 

Proposed.  Completion 
planned for 2015 (The Times 
Tribune 2012-TN1210; 
FERC 2006-TN1511; 
PADEP 2013-TN1935; 
MDN 2014-TN3488). 

Atlantic Sunrise Project Natural-gas transmission 
pipeline 

Throughout the region 
in Columbia and 
Luzerne Counties 

Includes Central Penn 
pipeline; FERC process has 
begun and construction is 
anticipated for summer 2016 
(Williams 2014-TN3614). 

Mining Projects    

Spike Island operation Coal refuse removal 32 mi NE of the 
Seedco site 

Application pending; water 
permit pending with SRBC 
(SRBC 2012-TN1196). 

Various surface and 
subsurface mining 
projects 

Numerous operating 
anthracite and 
stone/quarry mining 
facilities such as UAE Coal 
Corp./Harmony mine, 
Knorr Cont. Inc./Montour 
Twp. Plant 

Throughout the region Operational (EPA 2012-
TN1289; EPA 2012-TN1290; 
EPA 2012-TN1197; 
EPA 2012-TN1198). 

Mt. Pisgah uranium 
deposit 

Uranium mines  40 mi NE of the 
Seedco site 

Test mines conducted in the 
1950s, never developed 
commercially (Klemic and 
Baker 1954-TN1998). 

Various Marcellus 
natural-gas projects  

Natural-gas extraction 
sites 

29+ mi N and NW of 
the Seedco site 

Operational and Proposed 
(SRBC 2013-TN1999; 
PDCNR 2012-TN3505). 

Various acid mine 
drainage and 
abandoned mine 
remediation 

Mine remediation Throughout the region Ongoing (PADEP 2014-
TN3503; PADEP 2005-
TN690; PADEP 2014-
TN3504). 

Transportation Projects 

Susquehanna River 
transportation projects 

Bridge replacements, road, 
traffic, and pedestrian 
projects 

Throughout the region Ongoing (PennDOT 2011-
TN1221). 

Parks and Aquaculture Facilities 

Shikellamy State Park Activities include 
picnicking, boating, fishing, 
biking, and hiking  

16 mi NW of the 
Seedco site 

Development unlikely in this 
park (PDCNR 2012-TN1207).

Milton State Park Activities include 
picnicking, boating, fishing, 
and hiking  

25 mi NW of the 
Seedco site 

Development unlikely in this 
park (PDCNR 2012-TN1206).

Other state parks  Public recreational 
activities:  various 
operating State parks such 

Throughout ROI Development unlikely 
(PDCNR 2012-TN1288; 
PDCNR 2012-TN1199; 
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Table 9-14.  (contd) 

Project Name Summary of Project Location Status 
as R.B. Winter State Park, 
Ricketts Glen State Park, 
Sand Bridge, McCalls 
Dam, Swatara, Locust 
Lake, Tuscarora, 
Nescopeck, Ricketts Glen, 
Susquehanna, Loyalsock 
Township Riverfront Park 

PDCNR 2012-TN1287; 
PDCNR 2012-TN1203; 
PDCNR 2012-TN1204; 
PDCNR 2012-TN1200; 
PDCNR 2014-TN3520; 
PDCNR 2014-TN3518; 
PDCNR 2014-TN3519; Van 
Auken 2014-TN3986). 

Other State Game 
Lands 

Public recreational 
activities 

Throughout ROI Development unlikely in these 
areas (PGC 2012-TN1223). 

Other Actions/Projects 

Assorted flood control 
projects 

Construction of levees, 
floodwalls, closure 
structures, and interior 
drainage structures 

Throughout the region Ongoing (PADEP 2014-
TN3502). 

Various wastewater-
treatment plant facilities 

Sewage treatment Throughout the region Operational 

Various hospitals and 
industrial facilities that 
use radioactive 
materials 

Medical and other 
industrial isotopes 

Throughout the region Operational 

Safety Light Corporation Manufacturing, former user 
of radioactive materials 

18 mi NE of the 
Seedco site 

Superfund site.  Cleanup of 
radioactive waste in process 
(NRC 2012-TN1211). 

Procter and Gamble 
Mehoopany Mill 

Paper products and 
natural-gas power 
generation for facility use 

59 mi NE of the 
Seedco site 

Operational (EPA 2012-
TN1212). 

US Gypsum/Ancillary 
Improvements 

660,000-ft2 wallboard 
manufacturing facility.  Use 
synthetic gypsum 
generated as flue gas 
desulfurization byproduct 
at the adjacent Montour 
plant 

22 mi NW of the 
Seedco site 

Operational (Walbridge 2012-
TN1213; EPA 2014-TN3499).

Cherokee 
Pharmaceutical Plant 

Merck-owned steam-
generation (natural gas) 
facility for pharmaceutical 
production  

14 mi NW of the 
Seedco site 

Operational (EPA 2012-
TN1214). 

Great Dane Trailers   Trailer manufacturing 13 mi NE of the 
Seedco site 

Operational (Great 
Dane 2014-TN3514). 

Benton Foundry Iron foundries 34 mi NW of the 
Seedco site 

Operational (EPA 2012-
TN1215). 

Foam Fabricators 
Inc./Bloomsburg Plant 

Polystyrene foam product 
manufacturing 

20 mi NE of the 
Seedco site 

Operational (EPA 2012-
TN1216). 

KYDEX Unlaminated plastics film 
and sheet 

19 mi NE of the 
Seedco site 

Operational (EPA 2012-
TN1217). 

Jersey Shore Steel 
Company 

Blast furnace/steel 
works/rolling 

50 mi NW of the 
Seedco site 

Operational (EPA 2012-
TN1291). 
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Table 9-14.  (contd) 

Project Name Summary of Project Location Status 
Corixa Corporation Pharmaceutical 

preparations 
49 mi S of the Seedco 
site 

Operational (EPA 2012-
TN1590). 

Seedco Industrial Park  Various industry and 
energy projects  

Adjacent Operational and Proposed 
(Jones Lang Laselle 2012-
TN1292). 

Hershey Foods 
Corporation 

Chocolate and cocoa 
products 

35 mi S of the Seedco 
site 

Operational (EPA 2012-
TN1293). 

Adam T. Bower 
Memorial Dam 

Inflatable dam used in 
summer to make reservoir 

17 mi NW of the 
Seedco site 

Seasonal (Sunbury 2014-
TN3516). 

Various other large-
scale industrial facilities  

Industrial/manufacturing 
facilities 

Throughout the region Operational (EPA 2012-
TN1592; EPA 2012-TN1591; 
EPA 2012-TN1590; 
EPA 2012-TN1589; 
EPA 2012-TN1588; 
EPA 2012-TN1293; 
EPA 2014-TN3527; 
EPA 2014-TN3526; 
EPA 2014-TN3525; 
EPA 2014-TN3524; 
EPA 2014-TN3523; 
EPA 2014-TN3522; 
EPA 2014-TN3521). 

Misc. golf courses Golf courses Throughout the region Operational  

Other manufacturing Other manufacturing plants Throughout the region Operational (EPA 2014-
TN3739; EPA 2014-TN3740). 

Future urbanization  Construction of housing 
units and associated 
commercial buildings; 
roads, bridges, and rail; 
construction of water- 
and/or wastewater-
treatment and distribution 
facilities and associated 
pipelines, as described in 
local land-use planning 
documents 

Throughout the region Construction would occur in 
the future, as described in 
State and local land-use 
planning documents. 

The Seedco Industrial Park (Seedco site) is a brownfield site located east/southeast of the 1 
community of Ranshaw and the City of Shamokin in Northumberland County, Pennsylvania. 2 
SR61 is located less than 1 mi to the north of the site.  Figure 9-17 provides a location map 3 
showing a 6-mi (9.7-km) radius surrounding the Seedco site (PPL Bell Bend 2013-TN3377). 4 

The potential transmission- and water-corridor routes for the Seedco site are shown in 5 
Figure 9-18.  If built at the Seedco site, a new nuclear power plant would be subjected to the 6 
same SRBC consumptive-use mitigation requirements described in Section 2.2.2.  The location 7 
of the Seedco site in relationship to the sources of consumptive-use mitigation was shown on 8 
Figure 9-13. 9 
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9.3.4.1 Land Use 1 

The following analysis includes impacts from building and operating a nuclear power plant at the 2 
Seedco site, along with transmission lines needed to connect the plant to the electrical grid.  3 
The analysis also considers other past, present, and reasonably foreseeable future actions that 4 
affect land use, including the other Federal and non-Federal projects listed in Table 9-14.  For 5 
this analysis, the geographic area of interest is considered to be the 25-mi region centered on 6 
the Seedco site plus any transmission-line and pipeline corridors that extend beyond that range.  7 
The review team determined that a 25-mi radius would represent the smallest area that would 8 
be directly affected because it includes the primary communities that would be affected by the 9 
proposed project if it were located at the Seedco site.  The geographic area of interest also 10 
includes lands bordering or otherwise closely associated with water features (e.g., shorelines, 11 
riparian zones, floodplains, and water-based recreation areas) affected by proposed CUMP 12 
activities associated with use of the Seedco site.   13 

Site Description 14 

The Seedco site is located 2.5 mi east of the City of Shamokin on an undeveloped 1,061 ac 15 
property in Northumberland County, Pennsylvania (Figure 9-17).  Located on a hill north of 16 
SR 901, the site has approximately 300 ft of topographic relief.  Approximately 86 percent of the 17 
site is forested and portions of the southern and eastern sections of the site contain abandoned 18 
mine lands.  The Seedco site is zoned as M-1 (manufacturing) (UniStar 2011-TN505).   19 

Land use surrounding the Seedco site includes several commercial properties with buildings 20 
north and southeast of the site; residential communities to the north, northwest, and northeast 21 
(i.e., Ranshaw, Shamokin, and Kulpmont, respectively); and mostly undeveloped lands to the 22 
south and west.  There is no prime farmland within the boundaries of the Seedco site or in the 23 
immediate surrounding area.  SR 901 is located along the southern boundary of the site and 24 
SR 61 is less than 1 mi north of the site.  Schuylkill County Airport is located 8 mi southeast of 25 
the site (UniStar 2011-TN505).  26 

Building and Operation Impacts 27 

Based on information provided by the applicant and the review team’s independent assessment, 28 
development of a proposed power plant at the Seedco site would convert the 420-ac site to 29 
utility uses for the nuclear facility and associated structures and infrastructure.  Additional areas 30 
would be affected by laydown yards, stormwater-detention ponds, and borrow pits both during 31 
and after construction.  The substantial variation in topography on the site would likely require 32 
substantial amounts of cut and fill.  Table 9-15 summarizes expected land-use impact 33 
parameters for the Seedco site, including construction and operation of new water and 34 
transmission lines.  The project appears to be consistent with the Manufacturing zoning.  The 35 
review team is not aware of any substantial conflicts with any existing land-use plans.  36 
Development of the Seedco site would not result in the loss of prime farmland and is not 37 
expected to interfere with agricultural activity. 38 



  Environmental Impacts of Alternatives 

April 2015 9-181 Draft NUREG–2179 

Table 9-15.  Land-Use Impact Parameters for the Seedco Site 1 
Parameter Value

Property acreage (ac) 1,061
Site acreage (ac) 420
Estimated onsite land disturbance area (ac) 420
Length of new water pipelines (mi)  14.3
ROW clearing for new water pipelines (ac)(a) 208
Length of transmission-line corridor (mi)  24.2
ROW clearing for new transmission-line corridor (ac)(b) 587
(a) The water line construction ROW is assumed to be 120 ft wide to allow installation of two 60-in. diameter pipes.  

The ROW width would be reduced to 80 ft at wetland and stream crossings.   
(b) A 200-ft-wide cleared ROW is assumed for new transmission-line construction across open land. 
(c) A 100-ft-wide cleared ROW is assumed in areas where the new line would parallel an adjacent existing 

transmission line. 
Source:  Bell Bend Nuclear Power Plant Alternative Site Evaluation v.[2], May 2011 (UniStar 2011-TN505) 

New water-intake and water-discharge pipelines would need to be constructed to obtain water 2 
from the Susquehanna River.  PPL’s initial conceptual design identified a 14.3-mi pipeline route 3 
that would extend northeast from the site.  An estimated 208 ac would be cleared within the 4 
ROW to install the new water lines.  In addition to the pipeline ROW, development of the water 5 
lines would require acquiring a small amount of riverfront land sufficient for an intake, major 6 
pumping station, and ancillary structures, as well as additional land for the construction of a 7 
pipeline large enough to provide approximately 50 Mgd of river water to the site.  The pipeline 8 
would cross a railroad and numerous local roads, but no major roads would be crossed between 9 
the river and the Seedco site. 10 

Development of a proposed power plant at the Seedco site would require building a new 11 
transmission line between the new plant and the nearest existing substation.  The applicant has 12 
identified a conceptual route that would extend east-northeast from the eastern boundary of the 13 
Seedco site for approximately 24.2 mi to reach the closest potential substation location.  The 14 
total amount of cleared ROW for the new transmission line is estimated to be approximately 15 
587 ac. 16 

Most of the new and expanded transmission-line ROW would cross low-density rural land that is 17 
primarily agricultural land and forest.  The new transmission lines also would cross numerous 18 
roads and highways.  Where new transmission-line ROWs would cross farmland, existing 19 
agricultural activities would be allowed to continue and the effect of these corridors on land 20 
usage would be minimal.  In some limited areas, expansion of the existing ROW may encroach 21 
onto adjacent residential or commercial lands requiring land acquisition and potentially causing 22 
conflicts with existing land uses. 23 

Cumulative Impacts 24 

Ongoing urbanization in the geographic area of interest could contribute to additional decreases 25 
in open areas, forests, and wetlands and generally result in some increase in residential and 26 
industrialized areas.  However, if recent trends described for the surrounding area 27 
(PDCED 2011-TN2225) continue, the region is likely to experience continued slow rates of 28 
development.  In addition, future climate change could result in changes in land use similar to  29 
  30 
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those described in Section 7.1.  Most of the other projects described in Table 9-14 do not 1 
suggest a likelihood of substantial changes in general land-use patterns within the geographic 2 
area of interest. 3 

If additional transmission lines, pipelines, and other utility lines were built for other energy 4 
projects, a cumulative land-use impact could occur from the additional amount of land converted 5 
to utility-corridor use within the geographic area of interest.  Multiple new utility line corridors 6 
could alter land-use classification proportions within the area.  However, the review team 7 
expects that the cumulative impact would be consistent with land-use plans and zoning 8 
regulations implemented by the affected counties. 9 

The review team concludes that cumulative land-use impacts associated with the proposed 10 
project at the Seedco site, related development of offsite corridors needed for transmission lines 11 
and other appurtenant facilities, and other projects in the geographic area of interest would be 12 
MODERATE.  This conclusion primarily reflects (1) potentially noticeable land-use challenges 13 
related to use of the steep topography at the Seedco site and (2) potential land-use conflicts 14 
from having to traverse numerous offsite properties to establish new ROW for transmission lines 15 
and water pipelines.  In addition, the surrounding landscape continues to experience substantial 16 
land demands to support strip-mining activities.  Building and operating a new nuclear unit at the 17 
Seedco site would be a significant contributor to these impacts. 18 

9.3.4.2 Water Use and Quality 19 

This section describes the review team’s assessment of impacts on water use and quality 20 
associated with building and operating a nuclear power plant at the Seedco alternative site.   21 
The assessment considers other past, present, and reasonably foreseeable future action that 22 
affect water use and quality, including the other Federal and non-Federal projects listed in 23 
Table 9-14.  The Seedco site hydrology, water use, and water quality are discussed in Section 24 
9.3.2.4.3 of PPL’s ER (PPL Bell Bend 2013-TN3377). 25 

The ROI consists of the Susquehanna River Basin because water would be withdrawn from and 26 
wastewater would be discharged to the river if the proposed project were located at the Seedco 27 
site.  The intake and discharge structures would be located on the Susquehanna River, 28 
approximately 4 mi upstream of Danville and more than 20 mi downstream from the discharge 29 
location for the proposed BBNPP unit (PPL Bell Bend 2013-TN3377).  The USGS gage closest 30 
to the intake location for the Seedco site is at Danville (USGS Gage 01540500, Susquehanna 31 
River at Danville).  The available discharge record for this gage is from 1905 to the present.  32 
Mean annual discharge for the period from 1981 to 2013 is 15,480 cfs, and the P95 flow (the 33 
daily flow that is exceeded 95 percent of the time) for the same period is 1,840 cfs.  The 34 
baseline water-quality conditions described in 2.3.3.1 would also be representative of water 35 
quality near the location of the Seedco site intake and discharge.  The SRBC measured 36 
Susquehanna River water quality just upstream of Danville in its 2011 assessment 37 
(Shenk 2011-TN698). 38 

For groundwater, the geographic area of interest is limited to the site and the immediate 39 
surroundings because PPL has indicated it would not use groundwater during construction or 40 
operation of the plant (PPL Bell Bend 2013-TN3377).  Limited information on the bedrock 41 
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geology of the Seedco site is available.  The anticlinal and synclinal structures of the folded 1 
bedrock in the region between the Humboldt site and the Seedco site generally strike west-2 
southwest.  Based on this information, the review team assumed that bedrock underlying the 3 
Seedco site is similar to the bedrock at the Humboldt site, composed of predominantly 4 
conglomerate rocks and interbedded claystone, siltstone, and sandstone.  The bedrock 5 
formations at the Humboldt site are described as having good aquifer potential, and the review 6 
team assumed the bedrock at the Seedco site would be similarly productive.  Surficial deposits 7 
in the area of the Seedco site are sandy to clayey glacial tills of pre-Illinoisan age (>770,000 8 
years) (Sevon 1989-TN3700; Sevon and Braun 2000-TN3701). 9 

Building Impacts 10 

Because building activities at the Seedco site would be similar to those for the BBNPP site, the 11 
review team assumed the amount of water needed for building activities at the Seedco site 12 
would be the same as that required for the BBNPP site.  Water for construction and 13 
preconstruction would be supplied by a dedicated line from the PAWC municipal groundwater 14 
supply system at Berwick (PPL Bell Bend 2013-TN3377).  As described in Section 4.2.2, the 15 
review team determined that the average work-day water demand for building activities is about 16 
5 percent of the average unutilized capacity of the PAWC Berwick well system, and the resulting 17 
impact on water resources would be minor. 18 

The intake and discharge structures for a plant at the Seedco site would be similar in design to 19 
those for the proposed BBNPP unit (PPL Bell Bend 2013-TN3377).  PPL would locate the 20 
structures to minimize impacts to wetlands and the Susquehanna River (PPL Bell Bend 2013-21 
TN3377).  Building the structures would be subject to the same regulatory and monitoring 22 
conditions as described in Section 4.2 for the BBNPP site.  Therefore, the review team 23 
determined that the effects on river flows and water quality of building the intake and discharge 24 
structures would be temporary and limited to a small portion of the river and shoreline. 25 

A plant at the Seedco site would require new intake and effluent discharge pipelines to be built 26 
from the site approximately 12.5 mi to the Susquehanna River.  PPL estimated that 430 ft of 27 
streams would be affected by building the 14.3-mi-long pipelines.  The review team assumed 28 
that these activities would conform to applicable local and state requirements so that impacts to 29 
the affected water resources would be localized and temporary. 30 

Surface-water quality could be affected by stormwater runoff during building of a plant at the 31 
Seedco site.  The Seedco site lies between Shamokin Creek and Quaker Run and there are 32 
small ponds adjacent to or on the site.  Building activities at the site would be required to 33 
conform to the conditions of a NPDES permit issued by the PADEP.  An erosion and sediment 34 
control plan would be required as part of the permit, which would identify BMPs to be used to 35 
control the impacts of stormwater runoff.  The review team assumed that facilities such as 36 
stormwater detention and infiltration ponds would be used to control site runoff and minimize 37 
sediment transport offsite.  As a result, stormwater runoff is not anticipated to affect water 38 
quality of the local waterbodies. 39 

Because the effects from building-related activities for a plant at the Seedco site would be 40 
minimized using BMPs, would be localized and temporary, and would be controlled under 41 
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various permits, the review team concludes that the impact from building-related activities on 1 
surface-water use and quality would be minor. 2 

Building activities at the Seedco alternative site include building a safety-related onsite 3 
impoundment to provide water for the ultimate heat sink (PPL Bell Bend 2013-TN3377).  This 4 
impoundment would be similar in size and construction to the safety-related ESWEMS pond at 5 
the BBNPP site.  The review team considered that building the impoundment at the Seedco site 6 
would involve dewatering of the excavation, similar to that needed at the BBNPP site.  7 
Dewatering for the power block and cooling-tower excavations also would likely be required.  8 
The potential effects of the excavation dewatering may include changes in groundwater levels in 9 
the surrounding area.  Based on the assumed description of the bedrock in the Seedco site area 10 
(Schasse et al. 2012-TN3699), the aquifer underlying the Seedco site may be more permeable 11 
than the bedrock at the BBNPP site.  The review team assumed that the impact of dewatering 12 
the excavations would be managed by methods such as grouting and installing low-permeability 13 
barriers, similar to that proposed for dewatering at the BBNPP site.  Because there would be no 14 
groundwater use at the Seedco site and the impact during building would be controlled and 15 
temporary, the review team concludes that building impacts on groundwater resources would be 16 
minor. 17 

While building a plant at the Seedco alternative site, groundwater quality may be affected by 18 
inadvertent spills of chemicals, such as petroleum products.  The review team assumed that the 19 
BMPs PPL would follow for the BBNPP site would be in place during building activities at the 20 
Seedco site and, therefore, concludes that any spills would be quickly detected and remediated.  21 
The review team evaluated the BMPs described in Section 4.2.1.9 of the ER (PPL Bell 22 
Bend 2013-TN3377) and the commitments made by PPL in Section 4.2.1.8 of the ER to comply 23 
with the applicable hydrological standards and regulations.  Because runoff, groundwater, and 24 
surface waterbodies would be monitored for contaminants, and any spills related to building 25 
activities would be quickly remediated under the BMPs, the review team concludes that the 26 
impact on groundwater quality from building a plant at the Seedco alternative site would be 27 
minor. 28 

Operational Impacts 29 

The review team assumed that water withdrawal, consumptive use, and effluent discharge for 30 
operating a plant at the Seedco site would be identical to the estimated water flows for operating 31 
the proposed BBNPP unit.  The average withdrawal from the Susquehanna River to operate a 32 
plant at the Seedco site would be 25,729 gpm (57.3 cfs), and the average consumptive use 33 
would be 17,064 gpm (38.0 cfs).  Water-use impacts of operating the proposed BBNPP unit 34 
were evaluated using the requested withdrawal and consumptive-use limits in PPL’s permit 35 
application to the SRBC.  These maximum amounts are 65 cfs for withdrawal and 43 cfs for 36 
consumptive use.  These flow rates are 3.5 and 2.3 percent, respectively, of the Susquehanna 37 
River flow at Danville that is exceeded 95 percent of the time (i.e., the P95 low flow of 1,840 cfs 38 
as stated above in this section).  For the 7Q10 flow (i.e., the 7-day average low flow that occurs 39 
on average once every 10 years), which is approximately 1,200 cfs at Danville (Ehlke and 40 
Reed 1999-TN3705), consumptive use by a plant at the Seedco site would result in about a 3 41 
percent reduction in river flow.  Because operating the plant would reduce Susquehanna River 42 
flow by a small fraction, the review team determined that the operational impact on surface 43 
water of the proposed plant at the Seedco site would be minor. 44 
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PPL has indicated that their primary plan for consumptive-use mitigation, specified by SRBC for 1 
the proposed BBNPP unit and described in Section 2.2.2, also would apply to a plant at the 2 
Seedco site (PPL Bell Bend 2014-TN3494).  As described in Section 5.2.2.1, the review team 3 
evaluated the effects of this plan on the affected waterbodies:  Cowanesque Lake, the 4 
Cowanesque River below the dam, Moshannon Creek below the Rushton Mine discharge, and 5 
downstream at PPL’s Holtwood hydroelectric facility.  The review team determined that the 6 
effects of consumptive-use mitigation would be minor, except for reductions in Cowanesque 7 
Lake elevations during low-flow conditions.  These occasional reductions in lake level could 8 
adversely affect recreational use of the lake, but would not impact downstream water use.  The 9 
SRBC would adjust the flows triggering consumptive-use mitigation to reflect the location of the 10 
intake for a plant at the Seedco site, but these adjustments would be minor.  Therefore, the 11 
review team determined that the impacts from consumptive-use mitigation for a plant at the 12 
Seedco site would be minor. 13 

As stated above, onsite groundwater would not be used for operating a plant at the Seedco site.  14 
The review team assumed that the water supply for potable and sanitary uses during operations 15 
would be the PAWC well system at Berwick.  The review team also assumed that the amount of 16 
water required from the PAWC municipal system would be the same as that required for 17 
operating the proposed BBNPP unit.  As described in Section 5.2.2, the review team determined 18 
that the average water demand during plant operation would be about 5 percent of the average 19 
unused capacity of the PAWC Berwick well system, and the resulting impact on water resources 20 
would be minor. 21 

During operation of a proposed plant at the Seedco site, impacts on surface-water quality could 22 
result from stormwater runoff, discharge of sanitary and other wastewater, and discharge of 23 
blowdown from the cooling towers into the Susquehanna River.  Stormwater runoff and 24 
discharges from the site would be regulated under the NPDES permit administered by the 25 
PADEP.  BMPs for controlling stormwater would be described in a post-construction stormwater 26 
management plan.  The review team assumed that the concentration of solutes in the liquid 27 
effluent and the blowdown discharge rate (19 cfs) would be the same as that for the proposed 28 
BBNPP unit.  Because the blowdown rate is only 1.6 percent of the estimated 7Q10 flow, 29 
constituents in the effluent would be rapidly diluted by the much larger flow in the river.  The 30 
extent of the thermal plume would be similar to that determined for the discharge from the 31 
proposed BBNPP unit.  As described in Section 5.2.3, under conservative conditions, the 32 
maximum extent of the thermal plume in winter is anticipated to be about 50 ft as determined by 33 
the isotherm 2°F above the ambient river temperature.  Because stormwater controls would be 34 
in place and the blowdown discharge would be regulated under an NPDES permit, the review 35 
team concludes that the impacts on surface-water quality from operating a plant at the Seedco 36 
site would be minor. 37 

During the operation of a nuclear plant at the Seedco site, impacts on groundwater quality could 38 
result from accidental spills.  Spills that might affect the quality of groundwater would be 39 
prevented and mitigated by using BMPs as described above.  Because BMPs would be used to 40 
mitigate spills and no intentional discharge to groundwater should occur, the review team 41 
concludes that the groundwater-quality impacts from operation of a plant at the Seedco site 42 
would be minor. 43 
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Cumulative Impacts 1 

In addition to water-use and water-quality impacts from building and operations activities, this 2 
cumulative-impacts analysis considers past, present, and reasonably foreseeable future actions 3 
that affect the same water resources.  For the cumulative analysis of impacts on surface water, 4 
the geographic area of interest is considered to be the drainage basin of the Susquehanna 5 
River upstream and downstream of the Seedco site intake and discharge structures.  For the 6 
cumulative analysis of impacts on groundwater, two geographic areas of interest have been 7 
identified:  (1) the proposed Seedco site and the surrounding area that could be affected by 8 
dewatering activities during preconstruction and construction, and (2) the area contributing to 9 
the PAWC well system that is the source of water for site activities during preconstruction and 10 
construction and for potable and sanitary uses during operations. 11 

Cumulative Water-Use Impacts 12 

Based on a review of the history of water-use and water-resources planning in the 13 
Susquehanna River Basin, the review team determined that past and present use of the surface 14 
waters in the basin has been noticeable, necessitating consideration, development, and 15 
implementation of careful planning (SRBC 2013-TN3568).  As described in Section 7.2, the 16 
SRBC anticipates that population in the basin will increase 4.4 percent between 2010 and 2030, 17 
with this growth occurring almost entirely in the Lower Susquehanna sub-basin.  Population 18 
growth is projected to decrease about 2 percent during the same period in the Middle and Upper 19 
Susquehanna sub-basins and about 7 percent in the Chemung sub-basin.  Consumptive water 20 
use in the basin is projected to increase by about 320 Mgd (495 cfs) between 2005 and 2025 21 
(SRBC 2013-TN3568), with a substantial portion of this occurring in the Middle Susquehanna 22 
sub-basin (SRBC 2008-TN699). 23 

The review team is aware of the potential climate changes that could affect the water resources 24 
available for cooling and the impacts of reactor operations on water resources for other users.  25 
Because the Seedco site is located near the proposed BBNPP site, the potential changes in 26 
climate would be similar (GCRP 2014-TN3472).  Therefore the review team concludes that the 27 
impact of climate change on water resources would be similar to that for the BBNPP site. 28 

Of the projects listed in Table 9-14, those that were considered for cumulative impacts to the 29 
surface-water resource are natural gas extraction, and the continued operation of the SSES and 30 
other power-generation facilities.  These projects were also considered in assessing the 31 
cumulative impacts for the proposed BBNPP unit in Section 7.2.  Other projects listed in 32 
Table 9-14 either do not affect the surface-water resource or their surface-water use is 33 
insignificant.  Because the consumptive use of a new nuclear power plant at the Seedco site 34 
would be similar to the consumptive use at the proposed BBNPP unit, and because the intake 35 
and discharge locations would be about 20 mi from the intake and discharge for the proposed 36 
BBNPP unit, the review team determined that the cumulative water-use impacts for the two sites 37 
would be similar. 38 
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Unconventional natural gas extraction is less than 10 percent of current basin-wide consumptive 1 
use (excluding public water supply diversions), and is expected to remain a relatively small 2 
proportion of total consumptive water use in the future.  Impacts from gas extraction are of 3 
greatest concern in small watersheds where most of the gas development has occurred.  4 
Therefore, the review team determined that the cumulative impacts from unconventional gas 5 
extractions would be limited. 6 

Consumptive water use of 43 cfs for operation of a plant at the Seedco site is about 0.3 percent 7 
of the mean annual Susquehanna River discharge at Danville of 15,480 cfs.  This mean annual 8 
discharge is for the period after the construction of all major upstream dams, and it reflects the 9 
cumulative consumptive use of current users.  Total consumptive use of water in the 10 
Susquehanna River Basin upstream of the intake location for a plant at the Seedco site is 11 
anticipated to increase by about 160 Mgd (248 cfs) between 2005 and 2025 (SRBC 2008-12 
TN699).  This amount of consumptive use is about 2 percent of the mean annual flow at 13 
Danville, and would result in minor cumulative impacts at that flow rate.  During low-flow 14 
conditions, however, cumulative impacts from an additional 160 Mgd (248 cfs) of consumptive 15 
use would be significant without mitigation.  Addressing the need for additional consumptive-use 16 
mitigation in the basin is a primary concern of the SRBC. 17 

Under PPL’s plan for consumptive-use mitigation described in Section 2.2.2, mitigation releases 18 
from Cowanesque Lake for consumptive use of a plant at the Seedco site would interact with 19 
mitigation releases made for the SSES.  The combined mitigation releases would result in minor 20 
alteration of flows in the Cowanesque River.  No cumulative impacts would occur to Moshannon 21 
Creek.  In addition, the mitigation releases would eliminate any cumulative impacts to users 22 
downstream of the intake location for a plant at the Seedco site.  Mitigation releases for the two 23 
plants would interact to cause drawdown in the elevation of Cowanesque Lake.  In normal 24 
years, drawdown resulting from the combined consumptive-use mitigation releases would be 25 
less than 2 ft.  During relatively dry years, however, drawdown resulting from mitigation releases 26 
could be 8 to 12 ft, which would be noticeable and would adversely affect recreational use of 27 
Cowanesque Lake. 28 

Mainly because of extensive past and present use of surface water in the Susquehanna River 29 
Basin, the review team determined that the cumulative impacts to surface-water resources from 30 
building and operating a new nuclear power plant at the Seedco site would be MODERATE.  31 
However, the review team further concludes that building and operating a new nuclear power 32 
plant at the Seedco site would not be a significant contributor to these impacts. 33 

As stated above, no onsite groundwater would be used when building or operating a new 34 
nuclear plant at the Seedco site.  Most of the projects in Table 9-14 are more than 10 mi from 35 
the Seedco site and thus would not contribute to a cumulative impact on groundwater supply 36 
within the ROI.  Water for potable and sanitary uses would be obtained from the PAWC 37 
municipal supply at Berwick.  The amount required would be less than 11 percent of the 38 
available unused capacity of the PAWC system.  Because population in the Middle 39 
Susquehanna sub-basin is anticipated to decrease, the review team determined that the 40 
capacity of the PAWC system is unlikely to be exceeded during operation of a plant at the 41 
Seedco site.  No other significant groundwater use was identified in Table 9-14 that would affect 42 
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the capacity of the PAWC system.  Therefore the review team concludes that the cumulative 1 
impact on groundwater use at the Seedco site would be SMALL. 2 

Cumulative Water-Quality Impacts 3 

As stated in Section 7.2.2.1, SRBC has implemented careful planning and regulation of water 4 
quality in the Susquehanna River Basin.  In addition, the PADEP monitors water quality 5 
throughout most of the basin and enforces water-quality regulations through the NPDES 6 
permitting program.  Although there have been improvements in water quality in the basin  7 
(e.g., reductions in iron concentrations), water quality remains a priority for the SRBC 8 
(SRBC 2013-TN3568).  In its review of the SSES license renewal application, the NRC staff 9 
concluded that water quality in the Susquehanna River Basin has been significantly impacted by 10 
past activities, and will likely continue to be adversely affected by human activities in the future 11 
(NRC 2009-TN1725).  The review team concludes that past and present actions in the 12 
Susquehanna River Basin have resulted in noticeable impacts to water quality. 13 

The projects listed in Table 9-14 may result in alterations to land surface, surface-water 14 
drainage pathways, and waterbodies.  These projects would need Federal, State, and local 15 
permits that would require implementation of BMPs.  Therefore, the impacts to surface-water 16 
quality from these projects are not expected to be noticeable.  The discharge for a plant at the 17 
Seedco site would be located about 20 mi from the SSES discharge.  The analysis of the 18 
thermal plume for the proposed BBNPP unit, described in Section 5.2.3, indicates that, at a 19 
downstream distance of 20 mi, the SSES discharge plume excess temperature above ambient 20 
river temperature would be undetectable.  The area affected by the thermal plume from a plant 21 
at the Seedco site would be small, would be localized near the discharge location, and would 22 
not significantly interact with the thermal plume from the SSES.  Therefore, the review team 23 
determined that the cumulative impact of the combined discharges from the SSES and a new 24 
plant at the Seedco site would be minor. 25 

Because of extensive past and present use, the review team concludes that the cumulative 26 
impact to surface-water quality in the Susquehanna River Basin from past and present actions 27 
and building and operating the proposed plant at the Seedco site would be MODERATE.  28 
However, the review team further concludes that building and operating a new nuclear power 29 
plant at the Seedco site would not be a significant contributor to these impacts. 30 

Based on the proposed or possible projects listed in Table 9-14, most of which are located more 31 
than 10 mi from the Seedco site, additional impacts to groundwater quality are expected to be 32 
minimal.  As discussed previously in this section, BMPs would be implemented to minimize 33 
groundwater contamination and quickly remediate any inadvertent spills.  Engineering controls 34 
would be used to limit the impacts of dewatering activities during building, and no onsite 35 
groundwater would be used during building or operation of the plant.  Therefore, the review 36 
team concludes that the cumulative groundwater-quality impacts of a new plant at the Seedco 37 
site would be SMALL. 38 
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9.3.4.3 Terrestrial and Wetland Resources 1 

The following analysis includes impacts from building and operating the proposed nuclear plant 2 
on terrestrial ecology resources at the Seedco site.  The analysis also considers past, present, 3 
and reasonably foreseeable future actions that affect the terrestrial ecological resources, 4 
including other Federal and non-Federal projects and the projects listed in Table 9-14.  For the 5 
analysis of terrestrial ecological impacts at the Seedco site, the geographic area of interest 6 
includes the portions of Northumberland, Montour, Snyder, Union, Lycoming, Columbia, and 7 
Schuylkill Counties that are within a 21-mi radius of the site.  The 21-mi geographic area of 8 
interest was selected to encompass closely interrelated nearby terrestrial habitats and ensure 9 
inclusion of all associated pipelines and transmission lines.  The land within the 21-mi area lies 10 
within the Ridge and Valley ecoregion (Woods et al. 2003-TN1806). 11 

This geographic area of interest encompasses all of the offsite facilities discussed below in the 12 
site description section.  The geographic area of interest would also encompass other important 13 
animal and plant species and communities that could potentially be affected by plant 14 
construction and operation.  The 21-mi distance was also used by PDCNR, PFBC, and PGC for 15 
their occurrence analysis for special status species and habitats (PNHP 2013-TN3900).  The 16 
NRC definition for important species is discussed in Section 4.3.1.3.   17 

In accordance with ESRP Section 9.3, the review team relied upon reconnaissance-level 18 
information to perform the alternative site evaluation for this EIS (NRC 2000-TN614).  19 
Reconnaissance-level information is data that are readily available from agencies and other 20 
public sources (e.g., scientific literature, books, and Internet websites) and information obtained 21 
from site visits.  To identify terrestrial resources at the Seedco site, the review team relied 22 
primarily on the following information: 23 

 tours of the Seedco site in April 2009 (NRC 2009-TN1889) and June 2010 (NRC 2010-24 
TN1891) 25 

 responses to RAIs provided by PPL that were incorporated into its ER (PPL Bell Bend 2013-26 
TN3377) 27 

 State and Federal information on important species and community occurrences within 28 
21 mi (PNHP 2013-TN3900)  29 

 correspondence from Federal and State agencies regarding important species and 30 
communities (FWS 2013-TN3847; PDCNR 2012-TN3910; PGC 2012-TN3901). 31 

Site Description 32 

The Seedco site and offsite facilities are situated within the Ridge and Valley ecoregion (Woods 33 
et al. 1999-TN1805; Woods et al. 2003-TN1806).  As described in Section 7.3.1, the Ridge and 34 
Valley ecoregion is characterized by alternating forested ridges and agricultural valleys.  Natural 35 
vegetation varies from north to south, and in the north is characterized as mostly Appalachian 36 
oak forest dominated by white oak (Quercus alba) and red oak (Q. rubra) (USGS 2012-TN1800; 37 
Woods et al. 1999-TN1805; Woods et al. 2003-TN1806).  Three land-cover types dominate the 38 
ecoregion:  forest (56 percent), agriculture (about 30 percent), and developed areas (about 9 39 
percent).  The greatest recent land-cover change has been the conversion of forest to disturbed 40 
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lands, followed by disturbed lands reverting back to forest.  Forest and disturbed land are both 1 
also being converted to developed land (USGS 2012-TN1800).  Today, farming is prevalent 2 
over much of the landscape, and woodland occurs on steeper sites (Woods et al. 1999-TN1805; 3 
Woods et al. 2003-TN1806).  This has resulted in the overall reduction and fragmentation of 4 
forest, resulting in a mosaic of habitat types in various stages of succession, a greater 5 
amount of forest-edge habitat, and a lesser amount of forest-interior habitat and forest-6 
interior wildlife (PGC and PFBC 2005-TN3815). 7 

The Seedco site is a 420-ac brownfield site located within an undeveloped 1,061-ac property in 8 
Northumberland County, Pennsylvania.  Offsite facilities that would be built extending out from 9 
the Seedco site include: 10 

 a new 14.3-mi makeup/blowdown water-pipeline corridor that would extend north from the 11 
site to the North Branch of the Susquehanna River in Montour County 12 

 a new 9.4-mi section of transmission line 13 

 a 14.8-mi expansion of an existing 230-kV transmission line. 14 

Both transmission lines would serve to connect the site to an existing 500-kV transmission line 15 
(PPL Bell Bend 2013-TN3377) located 9.2 mi north of the site in Columbia County 16 
(UniStar 2011-TN505).   17 

Land use in the area surrounding the Seedco site includes commercial development to the 18 
north, residential development to the northwest, and undeveloped lands to the east, south, and 19 
west.  The majority of the land at the Seedco site is forested and portions of the southern and 20 
eastern sections of the site contain abandoned mine lands (PPL Bell Bend 2013-TN3377). 21 

Terrestrial habitat types present on the Seedco site include approximately 356 ac of forest, 46 22 
ac of barrens, 7 ac of cropland/pasture, 0.2 ac shrub/scrub habitat, and 0.7 ac of wetland habitat 23 
(PPL Bell Bend 2011-TN4010; PPL Bell Bend 2013-TN3377).  Barrens are areas that are 24 
naturally infertile as a consequence of nutrient-poor soils, and often form on resistant rock such 25 
as quartz, sandstone, or highly weathered and leached glacial material.  Fire is a natural 26 
process in the ridgetop barrens of Northumberland County (PNHP 2006-TN1570).  About 3 27 
percent of the site (approximately 13 ac) lies with a 100- or 500-year floodplain (PPL Bell 28 
Bend 2013-TN3377; UniStar 2011-TN505).  In addition, the site contains approximately 10 ac of 29 
open water and 2 ac of urban land.   30 

The proposed corridors traverse substantial areas of forest.  The water-pipeline corridor 31 
traverses approximately 99 ac of forested habitat and 112 ac of non-forested habitat.  The 32 
transmission-line corridor traverses approximately 239 ac of forested habitat and 346 ac of non-33 
forested habitat (PPL Bell Bend 2011-TN4010).   34 

The offsite facilities needed to support a nuclear plant at the Seedco site would traverse small 35 
areas of wetlands.  No wetlands are associated with the cooling-water intake pump house, 36 
water pipeline corridor, and railroad spur expansion.  However, 0.2 ac and 4.5 ac of wetlands 37 
occur at the cooling-water intake and transmission-line corridor, respectively, totaling 4.7 ac 38 
(PPL Bell Bend 2013-TN3377).   39 
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The NRC staff visited the Seedco site in April 2009 (NRC 2009-TN1889) and June 2010 1 
(NRC 2010-TN1891).  Abandoned mine shafts overgrown with vegetation were observed, as 2 
were extensive lands that had been strip-mined (NRC 2010-TN1891).  Deciduous forest 3 
overstory species observed included white oak (Quercus alba), black oak (Q. velutina), and 4 
chestnut oak (Q. prinus), eastern white pine (Pinus strobus), hickory (Carya spp.), black cherry 5 
(Prunus serotina), gray birch (Betula populifolia), and big-toothed aspen (Populus 6 
grandidentata).  Understory species included hazelnut (Corylus sp.), huckleberry (Vaccineum 7 
sp.), bracken fern (Pteridium aquilinum), sassafras (Sassafras albidum), and pink ladyslipper 8 
orchid (Cypripedium acaule), all common in late-successional communities.  Portions of the site 9 
lacked a forest canopy and vegetation was early seral, dominated by disturbance species such 10 
as blackberry (Rubus sp.) and multiflora rose (Rosa multiflora).  Forest-interior dwelling birds 11 
observed included the scarlet tanager (Piranga olivacea) and the wood thrush (Hylocichla 12 
mustelina). 13 

Federally Listed, State-Listed, and State-Ranked Species and Communities 14 

PPL provided no field survey information for the Seedco site and the review team is unaware of 15 
any field surveys at this location or at the locations of the offsite facilities.  The presence or 16 
absence of Federally listed, State-listed, and State-ranked species and communities in the 17 
project footprint cannot be ascertained without field surveys. 18 

A query of the Pennsylvania Natural Heritage Program database (PNHP 2013-TN3900) 19 
indicates the presence of 3 Federally listed species, 1 proposed Federally listed species, 19 20 
State-listed species, 72 State-ranked species, and 3 State-ranked communities within 21 mi of 21 
the Seedco site in Montour, Northumberland, Snyder, Union, Lycoming, Columbia, and 22 
Schuylkill Counties (Table 9-16).  Table 9-16 lists species habitat affinities.  The number of 23 
species and communities that occur and the number of their occurrences within 21 mi provide a 24 
basis for comparison of the proposed Bell Bend site and the Seedco alternative site. 25 

Of the 72 species documented in Table 9-16, only the Indiana bat (Myotis sodalis), northeastern 26 
bulrush (Scirpus ancistrochaetus), and bog turtle (Glyptemys muhlenbergii) are listed as 27 
Federally endangered.  The northern long-eared bat (Myotis septentrionalis) is proposed for 28 
listing as Federally endangered.  A description of the Indiana bat follows.  Descriptions of 29 
species discussed in correspondence from State agencies (FWS 2013-TN3847; PDCNR 2012-30 
TN3910; PGC 2012-TN3901), including State-listed and State-ranked species and State-ranked 31 
communities, are also provided below. 32 
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Indiana Bat (Myotis sodalis), Federal Threatened (FT)   1 

The Indiana bat is a small insectivorous bat that is a true hibernator, entering hibernation in the 2 
fall and surviving on stored fat until spring.  Mating occurs in late August and September during 3 
fall swarming, when bats move in and out of winter hibernacula at night and roost individually in 4 
surrounding forests during daytime.  Hibernation occurs communally in abandoned mines and 5 
caves.  Reproductive females migrate from hibernacula to summer roosting habitat where they 6 
establish maternity colonies.  Maternity roosts are found in dead or nearly dead trees, or dead 7 
parts of living trees.  Males and non-reproductive females are most commonly found in the 8 
vicinity of their hibernaculum but may also disperse throughout the summer range and roost 9 
individually or in small groups in trees.  In summer and fall, Indiana bats primarily use wooded 10 
or semi-wooded habitats, usually near water.  Foraging often occurs in riparian areas, ponds, 11 
and wetlands, but also takes place in upland forests and fields.  Flying insects are typical prey of 12 
the Indiana bat.  Significant threats to the Indiana bat include human-induced disturbance and 13 
alterations at hibernation sites, loss of summer roosting habitat, contaminants, and white nose 14 
syndrome (see Section 2.4.1.3) (Normandeau 2012-TN1784).  15 

The historical range of the Indiana bat includes much of the eastern United States.  The species 16 
has disappeared from, or greatly declined in, most of its former range in the northeastern United 17 
States (Normandeau 2012-TN1784).  Rangewide, the total population of hibernating Indiana 18 
bats was estimated to be about 534,239 in 2013 (FWS 2013-TN3848).  About 42 percent of the 19 
total hibernating population occurs in Indiana, with 0.02 percent (about 120 hibernating bats) 20 
estimated to occur in Pennsylvania (FWS 2013-TN3848).  The population of hibernating Indiana 21 
bats in Pennsylvania has dropped by about 77 percent since 2011 (FWS 2013-TN3848).  22 
Indiana bats are known to occur within 21 mi of the Seedco Site (PNHP 2013-TN3900).   23 

Northern Long-Eared Bat (Myotis septentrionalis), Proposed Federally Endangered (PE) 24 

The northern long-eared bat is a small insectivorous bat that is a true hibernator.  It ranges over 25 
39 states in the eastern and north-central United States, and has been considered to be more 26 
prevalent in the eastern portion of its range.  The species predominantly overwinters in 27 
hibernacula that include caves and abandoned mines, but has also been found overwintering in 28 
other types of man-made habitat that resemble cave or mine hibernacula (e.g., railroad tunnels, 29 
sewers, aqueducts, and wells).  The species arrives at hibernacula in August or September, 30 
enters hibernation in October and November, and leaves the hibernacula in March or April.  A 31 
total of 112 of the 780 known hibernacula in the United States are in Pennsylvania.  Migration 32 
distances between hibernacula and summer roosts are typically 35 to 55 mi (78 FR 61046-33 
TN3207). 34 

Breeding occurs when males swarm hibernacula from late July in northern regions to early 35 
October in southern regions.  Fertilization of a single egg occurs in the spring following 36 
hibernation (78 FR 61046-TN3207).  During the summer, the species roosts singly or in colonies 37 
underneath tree bark or in cavities or crevices of both live and dead trees (Johnson et al. 2011-38 
TN1852; 78 FR 61046-TN3207) but may also roost in colonies in man-made structures (e.g., 39 
buildings, under eaves, and behind shutters).  In addition, males and non-reproductive females 40 
may roost in caves and mines during summer.  Summer roost selection is similar to that of the 41 
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Indiana bat.  Adult females give birth to a single pup in May to early June.  Volancy (flight) 1 
occurs in 21 days (78 FR 61046-TN3207). 2 

Most hunting takes place on forested hillsides and ridges above the understory but under the 3 
canopy.  Therefore, mature forests are an important foraging habitat for the species (78 FR 4 
61046-TN3207; PGC and PFBC 2005-TN3815).  The species consumes a variety of night-flying 5 
insects (e.g., moths, beetles and flies) (78 FR 61046-TN3207; NatureServe 2014-TN3855). 6 

The northern long-eared bat is known to occur within 21 mi of the Seedco site (PNHP 2013-7 
TN3900).   8 

Eastern Small-Footed Myotis (Myotis leibii), State Threatened (ST) 9 

The eastern small-footed myotis is a small, insectivorous bat that hibernates in caves primarily 10 
under large rocks or in crevices and mine shafts in the winter, and roosts in caves (or cracks 11 
and crevices in rock walls) and hollow trees (under bark) in the summer.  Little is known about 12 
the species’ reproductive behavior or habitat or food requirements because very few have been 13 
captured during summer mist-netting surveys (PGC 2013-TN3845).  The eastern small-footed 14 
myotis is known to occur within 21 mi of the Seedco site (PNHP 2013-TN3900).   15 

Ester Moth (Hypagirtis ester), State Imperiled/Rare (S2/S3) 16 

This moth species is known to exist in the project vicinity.  It has been observed near strip mines 17 
with patches of pines (Pinus spp.) and scrubby grasslands.  The most common habitat type for 18 
the species is presumably in or near pines, as the larvae feed only on pines (PDCNR 2012-19 
TN3910).  Evergreen forest and mixed forest exist on the Seedco site (PPL Bell Bend 2011-20 
TN4010), as do lands that have been extensively strip mined.  Thus, this moth species may 21 
occur onsite. 22 

Building Impacts 23 

It is assumed that the entirety of the 420-ac Seedco site would be disturbed for construction of a 24 
new nuclear plant (PPL Bell Bend 2011-TN4010).  Thus, approximately 355 ac of forest, 46 ac 25 
of barrens, 7 ac of cropland/pasture, 0.2 ac shrub/scrub habitat, and 0.7 ac of wetland habitat 26 
(PPL Bell Bend 2011-TN4010; PPL Bell Bend 2013-TN3377) would be disturbed.  This affected 27 
area would also include the approximately 13 ac of floodplain habitat on the site (UniStar 2011-28 
TN505).   29 

The makeup-water and blowdown pipelines would be co-located with or near an existing water 30 
line for most of their length and would thus largely be placed in previously disturbed areas.  31 
Approximately 24.2 mi of transmission-line would be built, much of the route through agricultural 32 
and forest land (PPL Bell Bend 2013-TN3377).  Approximately 99 ac of forested habitat and 112 33 
ac of non-forested habitat would be disturbed within the water-pipeline corridor, and 34 
approximately 239 ac of forested habitat and 346 ac of non-forested habitat would be disturbed 35 
within the transmission-line corridor (PPL Bell Bend 2011-TN4010).   36 
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There would be no impacts on wetlands associated with construction of the cooling-water intake 1 
pump house, water-pipeline corridor, and railroad spur expansion.  Construction of the cooling-2 
water intake and transmission-line corridor would affect approximately 4.7 ac of wetlands (PPL 3 
Bell Bend 2013-TN3377).   4 

It is anticipated that wildlife mortality, disturbance, and displacement would be incurred to a 5 
much greater extent for upland forest than for wetland or riparian species on the Seedco site 6 
based on the aerial extent of impacts on these habitats noted above.  Impacts on wildlife at the 7 
Seedco site would be noticeable, similar to those described for the proposed BBNPP site in 8 
Section 4.3.1.  9 

Impacts on wildlife from habitat fragmentation associated with installation of the water-pipeline 10 
and transmission-line corridors at the Seedco site have no parallel at the BBNPP site because 11 
there are no offsite facilities.  However, such impacts would be reduced by co-locating the water 12 
pipeline and transmission lines to the extent practicable within or adjacent to existing corridors 13 
(PPL Bell Bend 2013-TN3377).   14 

Species adapted to early successional habitat would be lost from affected upland shrub/scrub 15 
habitats within proposed water-pipeline and transmission-line corridors.  Such species may 16 
disperse into shrub/scrub habitats in adjacent areas, and colonize new shrub/scrub habitats 17 
created by installation of the water-pipeline and transmission-line corridors.  Similarly, species 18 
adapted to forest/clearing interface environments within proposed water-pipeline and 19 
transmission-line corridors may be lost from edge habitats that are destroyed by forest clearing, 20 
but may disperse into edge habitats in adjacent areas and colonize new edge habitats created 21 
by water-pipeline and transmission-line corridor installation.  Thus, overall, water-pipeline and 22 
transmission-line corridor installation could pose minor adverse effects or could be beneficial for 23 
some species that inhabit early successional habitat or use edge environments.  However, 24 
species dependent on interior forests could only disperse into contiguous forest habitats, which 25 
are likely less prevalent in adjacent areas and are not created by installation of these corridors.  26 
Thus, forest-interior wildlife may be locally affected to a greater extent than wildlife adapted to 27 
early successional or forest-edge habitats.   28 

The PGC (2012-TN3901) indicated that impacts on the Indiana bat, northern long-eared bat, 29 
and eastern small-footed myotis would be unlikely.  The ester moth (S2/S3) may be affected by 30 
construction based on being found in nearby pine, scrubby grassland habitat on strip-mined 31 
land, which habitat also appears to occur on the Seedco site where it would be affected. 32 

Operational Impacts 33 

Impacts on terrestrial ecological resources from operation of a new nuclear plant at the Seedco 34 
site would be minor and similar to those for the proposed BBNPP site as described in Section 35 
5.3.1, including for consumptive -use mitigation, because the Seedco site would have the same 36 
CUMP (i.e., use the same waterbodies) as the BBNPP site.  There may be minor differences in 37 
operational impacts because of factors such as climate, topography, and elevation.  The staff’s 38 
independent review did not identify any information specific to the Seedco site that would 39 
contradict the conclusions for the BBNPP site in Section 5.3.1. 40 
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Cumulative Impacts 1 

Overlaying the historic impacts in the Ridge and Valley ecoregion discussed in the site 2 
description above are the current projects listed in Table 9-14.  Projects located within the 3 
geographic area of interest include the following:  4 

 energy (e.g., Intelliwatt Renewable Energy, wood energy source; Good Spring, natural gas; 5 
and other fossil-fuel plants) 6 

 wind farms (e.g., Locust Ridge I and II Wind Power Projects) 7 

  a variety of industry (e.g., Kydex, Foam Fabricators, Safety Light, Cherokee Pharmaceutical 8 
Plant, Benton Foundary)  9 

 various other energy and industry projects located in the adjacent Seedco Industrial Park  10 

 various surface and subsurface mines (e.g., UAE Coal Harmony and Knorr)  11 

 natural areas (e.g., State game lands and Shikellamy State Park).   12 

The development of most of these projects has or will further reduce, fragment, and degrade 13 
natural forests and wetland and floodplain habitat and decrease habitat connectivity.  In 14 
contrast, natural areas (including State game lands and parks) in Northumberland, Montour, 15 
Snyder, Union, Lycoming, Columbia, and Schuylkill Counties within a 21-mi radius of the site 16 
(PNHP 2014-TN4013) protect such terrestrial resources in perpetuity.  Reasonably foreseeable 17 
projects within the geographic area of interest that would affect terrestrial resources include the 18 
proposed Atlantic Sunrise pipeline for natural gas.  Reasonably foreseeable land conversions 19 
within the geographic area of interest that would affect terrestrial resources include the 20 
following: 21 

 ongoing conversion of forest to disturbed lands for agriculture and other uses 22 

 succession of open habitats to forest 23 

 continued urbanization, whereby terrestrial habitats are converted to developed land 24 
(e.g., commercial and residential buildings, roads, and landfills) 25 

 continued reclamation of abandoned surface mine lands. 26 

The review team expects that terrestrial habitats in the geographic area of interest will continue 27 
to experience changes related to global climate change.  These changes would be similar to 28 
those discussed for the BBNPP site in Section 7.3. 29 

Summary 30 

Impacts on terrestrial ecology resources are estimated based on the information provided by 31 
PPL and the review team’s independent review.  Site preparation and development of the 32 
Seedco site for a new nuclear plant, site preparation and development of the new transmission-33 
line and water-pipeline corridors, and extension of the existing railroad spur and roads would 34 
affect 693 ac of forest habitat, 46 ac of barrens habitat, 5.4 ac of wetlands, and approximately 35 
13 ac of floodplain habitat.  The overall impact of these activities on habitat and wildlife would be 36 
noticeable and permanent.  There are 72 Federally listed, State-listed, and State-ranked 37 
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species and communities that potentially occur at the Seedco site and associated offsite 1 
facilities that may be affected (Table 9-16).  There are past, present, and future activities and 2 
land-use conversions in the geographic area of interest that have affected and would continue 3 
to affect habitat and wildlife in ways similar to site preparation and development for a new 4 
nuclear plant and offsite facilities. 5 

The review team concludes that the cumulative impacts from past, present, and reasonably 6 
foreseeable future actions, including new nuclear facilities at the Seedco site and associated 7 
offsite facilities, on baseline conditions for terrestrial ecological resources in the geographic area 8 
of interest would be MODERATE.  Building and operating a new nuclear power plant at the 9 
Seedco site would be a significant contributor to the MODERATE impact.   10 

9.3.4.4 Aquatic Resources 11 

The following impact analysis includes impacts from building activities and operations on 12 
aquatic ecology resources at the Seedco site.  The analysis also considers cumulative impacts 13 
from other past, present, and reasonably foreseeable future actions that could affect aquatic 14 
resources, including the other Federal and non-Federal projects listed in Table 9-14.  In 15 
developing this EIS, the review team relied on reconnaissance-level information to perform the 16 
alternative site evaluation in accordance with ESRP 9.3 (NRC 2000-TN614).  Reconnaissance-17 
level information is data that are readily available from regulatory and resources agencies 18 
(e.g., SRBC, FWS, PADEP, PFBC) and other public sources such as scientific literature, books, 19 
and Internet websites.  It can also include information obtained through site visits (e.g., 20 
PNNL 2009-TN3667; NRC 2010-TN1891; NRC 2012-TN1890; NRC 2014-TN3639) and 21 
documents provided by the applicant. 22 

The geographic area of interest for the assessment of the potential cumulative aquatic 23 
ecosystem impacts of building and operating a new reactor at the Seedco site is the same as for 24 
the BBNPP site and includes the North Branch and West Branch of the Susquehanna River 25 
Basin to their confluence and south to Conowingo Dam, as described in Section 7.3.2.  As 26 
previously discussed in Section 9.3.4.2, the review team also assumed that the SRBC would 27 
impose consumptive–use-mitigation requirements for a plant at the Seedco site.  Those impacts 28 
are also discussed below. 29 

Affected Environment – Onsite and Supporting Infrastructure (Pipeline and Transmission-Line 30 
Corridors)   31 

The Seedco site is 2.5 mi east of the City of Shamokin in Northumberland County (Figure 9-17).  32 
A new nuclear plant on the Seedco site would draw cooling water from the North Branch of the 33 
Susquehanna River at a location approximately 4.3 mi upstream from Danville, Montour County, 34 
Pennsylvania (PPL Bell Bend 2013-TN3377).  The water-intake/discharge pipeline corridor 35 
would pass through Northumberland and Montour Counties.  The new/widened transmission-36 
line corridor would pass through Northumberland and Columbia Counties.  Consumptive-use 37 
mitigation releases would involve the same geographic areas and aquatic resources as 38 
described for the BBNPP site (Section 2.4.2). 39 
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The primary aquatic resources that would be affected by a new plant on the Seedco site would 1 
be the North Branch of the Susquehanna River and Shamokin Creek.  Several small offsite 2 
streams, including Little Roaring Creek and Quaker Run, would be affected by the building of a 3 
water-intake/discharge pipeline corridor for the water-intake and discharge structures and the 4 
installation of a new/widened transmission-line corridor. 5 

The North Branch of the Susquehanna River is approximately 15 mi from the site and would 6 
provide the cooling water for a new nuclear plant at the Seedco site (PPL Bell Bend 2013-7 
TN3377).  This region of the North Branch of the Susquehanna River is similar to the BBNPP 8 
region for water quality and aquatic biota, and is described in Sections 2.3.3 and 2.4.2, 9 
respectively.  10 

Shamokin Creek (Figure 9-14) crosses the southern part of the proposed site, and its watershed 11 
flows throughout Northumberland and Columbia Counties.  The headwaters of Shamokin Creek 12 
are underlain by part of the Western Middle Anthracite Field, and most of the watershed is 13 
impaired by abandoned mine drainage, sewage and septic system discharges, and agricultural 14 
runoff (PADEP 2001-TN689; Cravotta and Kirby 2004-TN609).  The proposed alternative site is 15 
bounded by at least three primary abandoned mine drainage discharges that rank within the top 16 
nine in the Shamokin Creek basin for abandoned mine drainage metals (loadings of iron, 17 
aluminum, and manganese) and net alkalinity (Cravotta and Kirby 2004-TN609).   18 

 19 
Figure 9-19.  Shamokin Creek near the Southwest Part of the Seedco Alternative Site 20 

The designated protected use for the main stem of Shamokin Creek is for warm-water fish 21 
(PA Code 25-93-TN611).  The designated protected use for some unnamed tributaries to 22 
Shamokin Creek and Quaker Run is for cold-water fish.  The water-intake/discharge pipelines 23 
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may cross part of Little Roaring Creek, which is designated as a Class A wild trout stream 1 
(PFBC 2012-TN1910), and opens to the North Branch of the Susquehanna River just downriver 2 
from the proposed intake and discharge structures. 3 

Consumptive Water-Use Mitigation Plan 4 

PPL would propose to use a CUMP similar to that proposed for the BBNPP site (PPL Bell 5 
Bend 2014-TN3494); it is described in Section 5.2.1.  The primary aquatic resources that would 6 
be affected by required consumptive-use mitigation are Cowanesque Lake (Tioga County, PA) 7 
Cowanesque River (Tioga County, PA and Steuben County, NY) and Moshannon Creek 8 
(Centre County, PA).  These aquatic resources and their biotic communities are described in 9 
Section 2.4.2. 10 

Recreationally Important Species 11 

The North Branch of the Susquehanna River is a popular recreational fishing area.  Species 12 
commonly caught include Smallmouth Bass, Walleye, and Muskellunge.  These species are 13 
discussed in Section 2.4.2.  Additional recreational species that could occur in the streams 14 
along the pipeline corridor include Bluegill, Pumpkinseed, Redbreast Sunfish, Rock Bass, Black 15 
Crappie, White Crappie, Yellow Perch, Largemouth Bass, Channel Catfish, and bullhead catfish 16 
(PPL Bell Bend 2013-TN3377).  The USGS sampled aquatic biota in Shamokin Creek and 17 
Quaker Run from 1999 to 2001.  Upstream from the town of Shamokin, fish were not found in 18 
Shamokin Creek or Quaker Run near the proposed Seedco site or in the headwaters of 19 
Shamokin Creek (Cravotta and Kirby 2004-TN609).  The PFBC does not stock trout into 20 
Shamokin Creek (PFBC 2014-TN3471). 21 

Consumptive-use mitigation releases would involve the same geographic areas and therefore 22 
the same discussion for recreationally important aquatic species as presented for the BBNPP 23 
site in Section 2.4.2. 24 

Species of Historic Interest 25 

American Shad is a species of considerable historical interest in the Susquehanna River Basin.  26 
Shad biology and restoration efforts in the Susquehanna River as well as the occurrence of 27 
American Shad in the waters within the consumptive-use mitigation areas are discussed in 28 
Section 2.4.2.3. 29 

The American Eel, another fish species of historical interest, spends most of its life in freshwater 30 
and returns to the ocean to spawn.  A large commercial eel fishery existed in the Susquehanna 31 
River until the early 1900s when dam construction blocked eel passage (Steiner 2000-TN1918).  32 
Efforts are under way to restore eels to the Susquehanna River above the Conowingo Dam 33 
(Minkkinen and Park 2011-TN1719).  The PFBC has stocked American Eel fingerlings in the 34 
North Branch of the Susquehanna River and downriver from the confluence of the North and 35 
West Branches of the Susquehanna River (PFBC 2014-TN3468). 36 

Non-Native and Nuisance Species 37 

The zebra mussel, the Asian clam, the rusty crayfish, and the Flathead Catfish are four non-38 
native nuisance species that have been recorded in sections of the Susquehanna River.  In 39 
addition, two non-native plant species occur in the North Branch of the Susquehanna River near 40 
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Bell Bend.  Ecology III (2012-TN1645) found Eurasian watermilfoil and curly pondweed in the 1 
Bell Bend pool and off Goose and Hess Islands.  Didymo, a non-native colony-forming, large, 2 
single-celled alga, is not yet known from the North Branch of the Susquehanna River.  These 3 
non-native species and their potential effects on freshwater ecosystems are discussed in more 4 
detail in Section 2.4.2.3. 5 

Federally and State-Listed Species  6 

There are no Federally listed threatened or endangered aquatic species on or near the Seedco 7 
site (Northumberland County), in the North Branch of the Susquehanna River near the 8 
intake/discharge site (Montour County), along the intake/discharge pipeline corridor 9 
(Northumberland and Montour Counties), or along the new/widened transmission-line corridor 10 
route (Northumberland and Columbia Counties) (FWS 2013-TN3847; PPL Bell Bend 2013-11 
TN3377).  The Pennsylvania State-listed aquatic l species and PFBC candidate species are the 12 
same as those listed for the BBNPP site and are described in Section 2.4.2.3 and listed in 13 
Tables 2-21 and 2-22.  In addition, the northern water plantain, an aquatic plant, is State-listed 14 
as endangered in Northumberland County (PNHP 2013-TN1777).  The northern water plantain 15 
grows to a height of approximately 3 ft and lives primarily in shallow water or mud but may occur 16 
in water as deep as 18 in. (PSU 2009-TN696).  Although the distribution of the northern water 17 
plantain in Northumberland County is not known, appropriate habitat exists along the conceptual 18 
water-intake/discharge pipeline route, and potential effects on the species cannot be completely 19 
discounted.  There are no Federally listed threatened or endangered species in the waterbodies 20 
associated with consumptive-use mitigation (FWS 2014-TN3967) and State-listed species are 21 
described for these waterbodies in Section 2.4.2.3 and listed in Table 2-23. 22 

Building Impacts 23 

The onsite aquatic resources have not been quantitatively characterized, but onsite stream 24 
impacts would affect 3,790 linear ft of Shamokin Creek, which courses through the site (PPL 25 
Bell Bend 2013-TN3377).  PPL assumes that building a new plant on the Seedco site would 26 
affect all waterbodies on the development site, but that most impacts would involve Shamokin 27 
Creek and the North Branch of the Susquehanna River.  Table 9-15 summarizes expected land-28 
use impact parameters for the Seedco site, including the installation and operation of the water 29 
pipelines and a new/widened transmission-line corridor.  Section 9.3.4.2 discusses surface-30 
water quality and assumed use of stormwater detention and infiltration ponds as well as 31 
conformance with the NPDES permit and required BMPs to control stormwater runoff.  The 32 
impact on the aquatic ecology of the onsite and offsite streams should be minimal. 33 

New cooling-water intake and discharge structures would be required for a new plant at the 34 
Seedco site and new water-intake and discharge pipelines would need to be installed between 35 
the North Branch of the Susquehanna River and a new plant on the Seedco site.  Building the 36 
water-intake and discharge pipelines along the conceptual route as described in Section 9.3.4.1 37 
may affect approximately 430 linear ft of streams, including part of Little Roaring Creek and 38 
Quaker Run (PPL Bell Bend 2013-TN3377).  Impacts on aquatic resources would be minimized 39 
through the use of BMPs required by Federal, State, and local permits.  PPL actions may affect 40 
328 linear ft of streams to build or upgrade a railroad spur and access roads (PPL Bell 41 
Bend 2013-TN3377). 42 
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The water-intake and discharge structures are assumed to be designed like those at the 1 
proposed BBNPP site (Section 3.2.2.2) and building impacts would be similar to those 2 
described for the BBNPP site (Section 4.3.2.1).  The conceptual location of the intake and 3 
discharge structures would be approximately 20 mi downriver to the south of the proposed 4 
BBNPP structures (PPL Bell Bend 2013-TN3377).  The nature of the river bottom at the 5 
potential intake/discharge site upriver of Danville is not known.  Installation of the water-intake 6 
and discharge structures and associated dredging would result in some loss of benthic habitat in 7 
the North Branch of the Susquehanna River and temporary degradation of water quality due to 8 
localized turbidity and sedimentation effects.  Use of cofferdams to facilitate in-water building 9 
activities and dredging would minimize the amount and transport of disturbed sediments.  10 
Predators that rely on vision to capture prey could be temporarily affected, but most motile 11 
aquatic organisms would likely avoid the area of in-water activities.  Effects on aquatic biota 12 
would be short-term and localized and would be mitigated through the use of BMPs.  Prior to 13 
commencement of dredging, sediments within the areas proposed for dredging would be 14 
characterized in accordance with Federal and State permitting procedures.  PPL anticipates that 15 
no construction-related effluents from building the intake and discharge structures would enter 16 
aquatic resources and PPL would use BMPs to minimize runoff (PPL Bell Bend 2013-TN3377).   17 

Approximately 9.4 mi of transmission-line corridor would need to be built and 14.8 mi upgraded 18 
to connect a new nuclear plant on the Seedco site to the closest potential substation (PPL Bell 19 
Bend 2013-TN3377).  The conceptual route may affect approximately 2,040 linear ft of streams 20 
(PPL Bell Bend 2013-TN3377).  The severity of impacts would depend on the characteristics of 21 
the aquatic resources within the corridor, but would be minimized by the placement of footings 22 
outside of waterbodies, the use of BMPs during building to reduce sedimentation and erosion, 23 
and management of stormwater through NPDES compliance. 24 

No building activities are planned for any of the offsite consumptive-use mitigation areas, except 25 
at the Rushton Mine.  As previously discussed in Section 4.3.2.3, facility expansion activities 26 
should not affect aquatic resources. 27 

Building a new nuclear plant on the Seedco site, including the water-intake/discharge pipeline 28 
corridor, new/widened transmission-line corridor, railroad spur, and areas access roads, may 29 
affect approximately 6,588 linear ft of streams onsite and offsite (PPL Bell Bend 2013-TN3377). 30 

Operational Impacts 31 

The most likely effects on aquatic populations from the operation of a new nuclear unit at the 32 
Seedco site would be the impingement and entrainment of organisms from the North Branch of 33 
the Susquehanna River.  Assuming that a new reactor at the Seedco site would use a closed-34 
cycle cooling system that meets the EPA’s Phase I regulations for new facilities (66 FR 65256 -35 
TN243), has a maximum through-screen velocity of 0.5 ft/s, and meets the appropriate EPA 36 
intake flow-to-source water volume criterion, adverse impacts at the population level of many 37 
North Branch of the Susquehanna River aquatic species from impingement and entrainment 38 
would not be anticipated.  Because the intake structure for the proposed Seedco unit would be 39 
in the same general habitat type as the proposed intake structure for the BBNPP unit, the 40 
potential effects from impingement and entrainment on aquatic resources in the North Branch of 41 
the Susquehanna River should be similar to those described for the BBNPP unit (Section 5.3.2).  42 
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The North Branch of the Susquehanna River at the conceptual discharge location, which would 1 
be approximately 20 mi downstream and to the south from the proposed BBNPP discharge 2 
location, has not been characterized, but may be similar to that at the location of the proposed 3 
BBNPP discharge, and therefore discharge effects are expected to be similar to effects 4 
described for the BBNPP unit.  Maintenance activities onsite and in offsite corridors would follow 5 
BMPs required by Federal and State permits to minimize impacts on aquatic resources (PPL 6 
Bell Bend 2013-TN3377).  Consequently, impacts on aquatic ecology due to operations at the 7 
Seedco site are expected to be minor.  The operational impacts on aquatic biota from the 8 
transmission lines would also be minor assuming that BMPs are used for the maintenance of 9 
the transmission-line corridor.  The effects of water-intake and discharge system maintenance, 10 
and stormwater runoff are expected to be minor. 11 

The review team assumed the Seedco unit would have the same requirements for consumptive-12 
use mitigation as those specified by the SRBC for the BBNPP unit as described in Section 13 
5.2.1.  Operational effects of consumptive-use mitigation releases on aquatic resources at the 14 
Seedco site would be expected to be similar to those for the BBNPP site as discussed in 15 
Section 5.3.2, and are expected to be minor. 16 

Cumulative Impacts  17 

In addition to the impacts from construction, preconstruction, and operation, the cumulative 18 
analysis also considers other past, present, and reasonably foreseeable future projects that 19 
could affect aquatic resources.  A new plant built on the Seedco site would rely on the North 20 
Branch of the Susquehanna River for cooling water and involve much of the river basin in a 21 
CUMP.  Therefore, the geographic area of interest for the assessment of the potential 22 
cumulative aquatic ecosystem impacts of building and operating a new reactor at the Seedco 23 
site is the North Branch and West Branches of the Susquehanna River Basin to their confluence 24 
and south to Conowingo Dam.  The Conowingo Dam is in Maryland approximately 3 mi upriver 25 
from Deer Creek, which is the general location of the tidal extent in the river (Normandeau and 26 
Gomez and Sullivan 2011-TN3681).   27 

The major actions identified in Table 9-14 that would contribute to the potential cumulative 28 
impacts affecting the aquatic resources within the area of interest include historic anthropogenic 29 
activities, abandoned mine drainage, the operation of the existing SSES and other power-30 
generation facilities within the defined geographic area of interest, increased urban/suburban 31 
development (creating increased runoff, increased sewage effluent, consumptive-water use), 32 
agricultural runoff, Marcellus Shale gas extraction, and climate change.  The primary activities 33 
associated with the preconstruction, construction, and operation of a new nuclear plant at the 34 
Seedco site that could interact with these actions include the impingement and entrainment of 35 
the North Branch of the Susquehanna River biota, thermal discharges and chemical releases 36 
into the river, and the consumptive use of river water.  The staff considered these potential 37 
sources of impacts in its evaluation of the cumulative aquatic ecosystem impacts as described 38 
for the BBNPP site in Section 7.3.2. 39 
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Summary 1 

Impacts on aquatic ecology resources are estimated based on the information provided by PPL, 2 
SRBC, FWS, the Commonwealth of Pennsylvania, and the review team’s independent review.  3 
Properly siting the associated transmission line and switchyard; minimizing interactions with 4 
waterbodies and watercourses along the utility corridors, railroads spur, and access roads; and 5 
use of BMPs during water-intake and discharge structure installation, pipeline installation, 6 
railroad spur and access road installation, transmission-line corridor preparation, and tower 7 
placement would minimize building and operation impacts and are required by Federal and 8 
State permit requirements.  As required by law, the SRBC would identify the site-specific 9 
requirements for consumptive-use mitigation to avoid adverse effects from low flow 10 
(SRBC 2012-TN2453).  Thus, building and operational impacts on aquatic resources and 11 
Federally and State-listed species should be minor.   12 

The review team concludes that the cumulative impacts on most aquatic resources in the region 13 
of building and operating the proposed plant on the Seedco site combined with other past, 14 
present, and future activities would be MODERATE to LARGE, primarily from past actions, such 15 
as the building of dams in the watershed, abandoned mine drainage, and urbanization, but 16 
building and operating a new nuclear plant at the Seedco site would not be a significant 17 
contributor to the cumulative impact. 18 

9.3.4.5 Socioeconomics 19 

For the analysis of socioeconomic impacts at the Seedco site, the geographic area of interest is 20 
the 50-mi (80-km) region centered on the site with special consideration of Northumberland 21 
County.  In evaluating the socioeconomic impacts of building and operating a nuclear power 22 
plant at the Seedco site in Northumberland County, the review team undertook a 23 
reconnaissance survey of the site using readily obtainable data from the Internet and published 24 
sources. 25 

The Seedco site is located in Northumberland County, and the nearest communities are 26 
Marshallton (population 1,437 in 2010), Mount Carmel (population 6,390 in 2010), Kulpmont 27 
(population 2,985 in 2010), and Shamokin (population 7,374 in 2010).  The nearest community 28 
with a population in excess of 25,000 is Harrisburg, Pennsylvania (population 49,428 in 2010), 29 
which is located 38 mi from the Seedco site.  The review team drew upon USCB data, 30 
workforce data provided by PPL, and other State and Federal sources to evaluate the impacts 31 
of building and operations activities within the host county and the 50-mi region. 32 

The review team employed a gravity model to estimate the distribution of in-migrating workers 33 
between cities located near the Seedco site.  The gravity model is a standard economic location 34 
model inspired by Newton’s law of gravitation to evaluate trade and migration patterns between 35 
competing countries, cities, or economies.  The simplified model employed for this analysis 36 
measured the “gravitational pull” of each community surrounding the Seedco site on in-migrants 37 
based on the population of the community divided by the square of the distance of that 38 
community from the site (Anderson 2010-TN1947).  Each community was, in turn, assigned a 39 
value based on the calculation described above.  These values were used to determine the 40 
proportion of the in-migrating population that would reside in each community.  The gravity 41 
model evaluated all communities located within 10 mi of the Seedco site and all communities 42 
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with populations in excess of 5,000 located within the 50-mi region.  The results of the gravity 1 
model for the Seedco site indicate that 82.8 percent of the in-migrants would locate in 2 
Northumberland County, with concentrations found in Edgewood, Kulpmont, Marshallton, 3 
Shamokin, and Mount Carmel. 4 

Based on the results of the gravity model, the review team identified Northumberland County  5 
as the primary economic impact area for the nuclear unit at the Seedco site and the basis of 6 
expected effects of in-migrating construction and operations workers and their families.   7 
Table 9-17 provides socioeconomic data for Northumberland County. 8 

Table 9-17.  Selected Socioeconomic Data for Northumberland County 9 

 Northumberland Data Source 
Population    

1980 100,381  (a) 
1990 96,771  (a) 
2000 94,556 (b) 
2010 94,517 (c) 

Vacant Housing Units 
1990 3,164 (a) 
2000 4,329 (b) 
2010 5,883 (c) 

Total Housing Units 
1990 41,900 (a) 
2000 43,164 (b) 
2010 45,125 (c) 

Workforce  
Employed 42,097 (d) 
Construction 2,738 (d) 
Unemployment Rate 7.5% (d) 
Median Household Income  38,387 (d) 

Education 
Total Schools 12 E, 1 E-M, 5 M, 8 E-M-H, 3 M-H, 6 H (e) 
Student-to-Teacher Ratio 13.5 (e) 

Sheriff and Police  
Law Enforcement Employees 194 (f) 
Officers 179 (f) 
Officer per 1,000 people 2.0 (f) 

Emergency Services 
Firefighters 888 (g) 
Firefighters per 1,000 people 9.4 (g) 

Demographics 
White 96.8% (h) 
Black 3.1% (h) 
Hispanic or Latino Origin 2.4% (h) 
Below Poverty Level 11.9% (h) 

(a) USCB 1990-TN1869. 
(b) USCB 2001-TN1873. 
(c) UCSB 2011-TN1874. 
(d) USCB 2011-TN1876. 
(e) NCES 2013-TN4026. 
(f) Pennsylvania State Police 2010-TN1868. 
(g) USFA 2013-TN1867. 
(h) USCB 2011-TN1875. 
E = elementary school; M = middle school; H = high school



Environmental Impacts of Alternatives 

Draft NUREG–2179 9-210 April 2015 

Physical Impacts 1 

Many of the physical impacts of building and operating a nuclear power plant would be similar 2 
regardless of the site.  Building activities can cause temporary and localized physical impacts 3 
(e.g., noise, odors, vehicle exhausts, vibrations, shocks from blasting [if used], and dust 4 
emissions).  The use of public roadways, railways, and waterways would be necessary to 5 
transport construction materials and equipment.  Offsite areas that would support building 6 
activities (e.g., borrow pits, quarries, and disposal sites) would be expected to be already 7 
permitted and operational.   8 

Potential impacts from station operations include noise, odors, exhausts, thermal emissions, 9 
and visual intrusions (the latter are discussed under aesthetics and recreation).  A new unit 10 
would produce noise from the operation of pumps, cooling towers, transformers, turbines, 11 
generators, and switchyard equipment.  Traffic at the site also would be a source of noise.  Any 12 
noise coming from the proposed site would be controlled in accordance with standard noise 13 
protection and abatement procedures.  This practice also would be expected to apply to all 14 
alternative sites, including the Seedco site.  Commuter traffic would be controlled by speed 15 
limits.  Good road conditions and appropriate speed limits would minimize the noise level 16 
generated by the workforce commuting to the Seedco site. 17 

The new unit at the Seedco site would have standby diesel generators and auxiliary power 18 
systems.  Permits obtained for these generators would ensure that air emissions comply with 19 
applicable regulations.  In addition, the generators would be operated on a limited, short-term 20 
basis.  During normal plant operation, the new unit would not use a significant quantity of 21 
chemicals that could generate odors that exceed odor threshold values.  Access roads and 22 
appropriate speed limits would minimize the dust generated by the commuting workforce.   23 

The review team concludes that the visual impact associated with site development and 24 
operation of one nuclear unit on this site would have a noticeable impact on the visual aesthetic 25 
resources in the area because (1) plumes from the proposed site would be visible over a vast 26 
distance because of its location on top of a hill overlooking SR 901, (2) the site’s proximity to 27 
adjacent commercial and residential development, (3) the proximity of the site to Shamokin, and 28 
(4) the fact that the site is currently undeveloped.  The building and operation of transmission 29 
lines to support the site would also have an aesthetic impact on the region.  Based on the 30 
information provided by PPL and the review team’s independent evaluation, the review team 31 
concludes that the aesthetic impacts of building and operating one nuclear unit at the Seedco 32 
site would be noticeable. 33 

Based on the information provided by PPL and the review team’s independent evaluation, the 34 
review team concludes that the physical impacts of building and operating one nuclear unit on 35 
workers and the local public, buildings, and roads near the Seedco site would be minor.  The 36 
review team concludes that aesthetic impacts would be noticeable. 37 

Demographic Impacts 38 

The Seedco site is located in Coal Township in Northumberland County, Pennsylvania.  The 39 
nearest city is Marshallton (population 1,437 in 2010) located 1.8 mi (2.9 km) from the site.  40 



Environmental Impacts of Alternatives 

April 2015 9-211 Draft NUREG–2179 

Other nearby communities include Shamokin (population 7,374 in 2010), Marion Heights 1 
(population 735 in 2010), Kulpmont (population 2,985 in 2010), Bloomsburg (population 14,855 2 
in 2010), Berwick (population 10,477 in 2010), Sunbury (population 9,905 in 2010), Danville 3 
(population 4,699 in 2010), Milton (population 7,042 in 2010), and Pottsville (population 14,324 4 
in 2010).  The largest communities located within the 50-mi radius of the Seedco site are 5 
Harrisburg (population 49,428), Reading (population 88,082 in 2010), and Wilkes-Barre 6 
(population 41,498 in 2010).  In 2010, Northumberland County’s population reached 94,517, 7 
down slightly from 2000 levels (USCB 2011-TN1875).(8)  As of 2010, the population density in 8 
Northumberland County was 206.2 persons per square mile compared to 283.9 for the 9 
Commonwealth of Pennsylvania.  The population density within a 20-mi radius of the Seedco 10 
site is 195 persons per square mile (PPL Bell Bend 2013-TN3377). 11 

PPL estimates the peak construction workforce for the proposed BBNPP unit will be 3,950 (PPL 12 
Bell Bend 2013-TN3377).  In the BBNPP ER, PPL indicated that staffing levels at each 13 
alternative site would be similar to those estimated for the BBNPP (PPL Bell Bend 2013-14 
TN3377).  In 2010, the total construction workforce available in Northumberland County was 15 
2,738.  While the construction workforce in Northumberland County is insufficient to meet the 16 
needs of the project, there are several large communities located within the 50-mi region (e.g., 17 
Wilkes-Barre, population 41,498; Harrisburg population, 49,428; and Reading, population 18 
88,082) where construction workers could reside and commute to the site.  The review team 19 
concludes that resident and commuting workers could meet the majority but not all of the 20 
building workforce needs.  Thus, the review team has retained the 20 to 35 percent in-migration 21 
assumption presented in Sections 4.4.2 and 5.4.2. 22 

Based on the results of the gravity model calculations, the review team further estimates that 23 
82.8 percent of those in-migrants would locate in Northumberland County.  Based on these 24 
assumptions, the review team estimates that 955 to 1,445 construction and operations workers 25 
would in-migrate into the Northumberland County.  Using the average household size in 26 
Pennsylvania of 2.47 people, workers would bring an additional 1,403 to 2,125 family members 27 
with them.  Thus, the review team estimates the in-migrating direct workforce population at 28 
2,358 to 3,570 (USCB 2011-TN3623).  At this level of in-migration, the population of 29 
Northumberland County would grow by 1.5 to 2.2 percent. 30 

If the facility is constructed and commences operation, the 363-person operational workforce 31 
would already be onsite during the period of peak building-related employment and are included 32 
in the above analysis, meaning that there would be very little demographic impact during 33 
operations in Northumberland County.  Based on the information provided by PPL and the 34 
review team’s independent evaluation, the review team concludes that the demographic impacts 35 
of building and operating the nuclear unit at the Seedco site would be minor. 36 

                                                 
(8) The U.S. Census Bureau (USCB) data used in this section were obtained from American Community 
Survey (ACS) results released in 2011.  During the preparation of this EIS, the results of the 2012 ACS 
were released in topical and regional data sets.  The review team has examined the latest ACS data, and 
is not aware of any information that appears to be inconsistent with the earlier information sets and those 
sets projected from the earlier survey. 
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Economic Impacts 1 

The principal economic centers in Northumberland County include Shamokin, Milton, Mount 2 
Carmel, and Sunbury.  The USCB reports that the top five industries in Northumberland County 3 
in 2010 were educational, health, and social services (25.9 percent); manufacturing (17.0 4 
percent); retail trade (12.6 percent); arts, entertainment, recreation, accommodation, and food 5 
services (7.3 percent); and construction (6.5 percent).  Together, these five industries 6 
accounted for 69.3 percent of the employment in Northumberland County in 2010 (USCB 2011-7 
TN1876). 8 

The review team determined that the impact of jobs associated with building would have a 9 
noticeable and beneficial impact on total employment in Northumberland County.  The impact of 10 
654 to 1,145 construction-related jobs and 301 operations jobs filled by in-migrating workers, as 11 
well as the 910 to 1,268 indirect jobs, would be noticeable in Northumberland County.  Note the 12 
estimated indirect jobs created as a result of building and operating a nuclear power plant at the 13 
Seedco site.  When a new job is added to an economy, that new (direct) job supports the 14 
creation of other (indirect) jobs.  Every new direct job in a given area—in this case, a job 15 
building the plant at the Seedco site—stimulates spending on goods and services.  This 16 
spending results in the economic need for a fraction of another indirect job, typically in the 17 
service industries.  The BEA provided RIMS II regional multipliers for industry employment and 18 
earnings in the BBNPP economic impact area.  As noted in Section 4.4.2, the employment 19 
multiplier for construction jobs in the BBNPP economic impact area is 1.73, meaning that for 20 
each construction job created a total of 1.73 jobs (including the direct job) would be supported in 21 
the two-county BBNPP economic impact area.  The employment multiplier for operations jobs 22 
during the building phase is 2.44 (BEA 2014-TN3624).  For comparative purposes, the review 23 
team applied these multipliers to Northumberland County.  The BEA employment multiplier is 24 
applied only to in-migrating workers because the BEA model assumes the direct employment of 25 
workers that already live in the area would have no additional impact on employment.   26 

The review team assumed that tax revenue generated from sales and use taxes associated with 27 
building and operating a nuclear unit at the Seedco site would be similar to those evaluated for 28 
the BBNPP site in Sections 4.4.3.3 and 5.4.3.3., with a similarly noticeable and beneficial impact 29 
on revenues in Northumberland County.  For the BBNPP site, property taxes are estimated by 30 
PPL at $2.4 million annually (PPL Bell Bend 2013-TN3377).  Adjusting for the property tax rate 31 
differential between Salem Township (16.544 mills) and Coal Township (74.968 mills) results in 32 
an annual property tax assessment estimate of $10.9 million for the Seedco site.  Coal 33 
Township would receive approximately $3.2 million of the annual property tax payments.  The 34 
review team estimates that the proposed nuclear power plant would also generate $3.1 million 35 
annually in local earned income taxes throughout the region.  It would also generate $202,711 36 
in annual LST revenue for Coal Township during the peak construction period and $17,061 37 
annually during the operations phase (PDCED 2014-TN3915).  In 2012, total revenue to Coal 38 
Township was $3.8 million, indicating the addition of the nuclear power plant, and the resulting 39 
increase in property and LST tax proceeds, would result in a minimum 5.3 percent increase in 40 
revenues during the peak construction period and 84.7 percent growth over current levels 41 
during the operations period (PDCED 2012-TN3916). 42 
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The new unit would employ an operations workforce of 363 people who would earn $28 million 1 
annually (average annual salaries of $77,135).  The constructions workforce of 3,950 would 2 
collectively earn $279 million annually at its peak (average annual salaries of $70,720) (PPL 3 
Bell Bend 2013-TN3377).  As shown in Table 9-17, these salaries far exceed the median 4 
household income in Northumberland County ($38,387) (USCB 2011-TN1876).  The in-5 
migrating construction and operations workforce would stimulate the creation of 910 to 1,268 6 
additional indirect jobs within Northumberland County during the peak of employment during the 7 
building period.  These indirect jobs would generate an additional $16 to $23 million annually in 8 
Northumberland County (average annual salary of $17,870) (PPL Bell Bend 2013-TN3377).  9 
In addition, PPL estimates that within the 50-mi region, $260.8 million will be spent on materials, 10 
equipment, and outside services during the construction period and $9 million spent annually 11 
during operations (PPL Bell Bend 2013-TN3377).  The economic multiplier effect of the 12 
increased spending by the direct and indirect workforce and the businesses serving the site 13 
directly would increase the economic activity in the region, most noticeably in the communities 14 
near the Seedco site.   15 

Based on the information provided by PPL, and the review team’s own independent evaluation, 16 
the review team concludes that the tax and economic impacts of building and operating a new 17 
nuclear unit at the Seedco site would be similar to those estimated for the BBNPP site; 18 
economic impacts would be noticeable but not destabilizing and beneficial in Northumberland 19 
County and minor in the 50-mi region.  The beneficial tax impacts on Coal Township would be 20 
noticeable and destabilizing. 21 

Transportation Impacts 22 

Primary access to the Seedco site is from State Highway 91 and State Highway 61.  Traffic 23 
impacts would be primarily along these highways.  Based on the information provided by PPL, a 24 
rail spur would be required to extend west 0.3 mi (0.5 km) to an existing Conrail line, and an 25 
access road would extend from the northeast border of the site north to State Highway 61 for 26 
0.5 mi (0.8 km) (PPL Bell Bend 2013-TN3377).  The review team expects that the transportation 27 
impacts from site development of a new nuclear plant at the Seedco site would be noticeable.  28 
During the construction phase, the 6-year impact on transportation near the Seedco site would 29 
be noticeable during shift changes but could be reduced through a number of mitigation 30 
strategies outlined in the BBNPP ER, including scheduling shift changes and deliveries during 31 
off-peak hours and improvements to local roads, intersections, and signals (PPL Bell 32 
Bend 2013-TN3377).  PPL identified a number of mitigation strategies for the BBNPP ER, and 33 
the review team assumes that similar mitigation strategies would be identified for the Seedco 34 
site.  Any mitigation strategies must be agreed to by applicable PennDOT regions prior to PPL 35 
submitting final HOP engineering plans for review.  Mitigation strategies that are agreed upon 36 
with PennDOT in the final approved TIS will be required as a condition of issuing an HOP (PPL 37 
Bell Bend 2013-TN3377).   38 

In addition to congestion impacts, construction-related traffic will also result in emissions, traffic 39 
accidents, injuries, and fatalities.  The heavy vehicles that transport construction-related 40 
equipment and materials and the autos carrying the commuting workforce to the Seedco site will 41 
emit several pollutants, including carbon monoxide, carbon dioxide (CO2), oxides of nitrogen, 42 
fine PM, volatile organic compounds, and sulfur dioxide.  Construction-related traffic will also 43 
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result in an increase in the number of accidents, injuries, and fatalities.  The costs associated 1 
with these incidents include workers’ compensation premiums, lost productivity, environmental 2 
remediation, property damage, fines and penalties, insurance premiums, and medical costs.  As 3 
discussed in Sections 4.4 and 5.4, the review team expects the impacts of BBNPP construction 4 
and operation to be minor with respect to emissions and the number of traffic accidents.  5 
Impacts at the Seedco site would be expected to be similar to those estimated for the BBNPP.  6 
Therefore, the socioeconomic impacts of emissions and traffic accidents would also be minor. 7 

Operation impacts would be significantly lower than the building phase impacts of traffic due to 8 
the much smaller workforce and because roads would have been improved during site 9 
development.  During the operation phase, traffic impacts would be minor. 10 

Recreation Impacts  11 

Recreation in the area includes 370 parks located within the 50-mi region surrounding the 12 
Seedco site.  Within Northumberland County, there are 12 parks, including 5 state game lands, 13 
2 state parks, 4 local parks, 1 state forest, and 1 stadium (PPL Bell Bend 2013-TN3377).  14 
Impacts of operations from the vantage point of local recreation areas would be minimal.  There 15 
could be larger impacts at Cowanesque Lake because of the compensatory upstream water 16 
requirements during low-flow conditions.  Impacts associated with the Seedco site would be 17 
similar to those outlined for the BBNPP site in Section 5.4.4.2.  The review team concludes that 18 
the recreation impacts of plant development at the Seedco site would be minor.   19 

Housing Impacts 20 

Within a 50-mi (80-km) radius of the Seedco site, there are a total of 125,072 vacant housing 21 
units, with 5,883 of those units located within Northumberland County (PPL Bell Bend 2013-22 
TN3377; UCSB 2011-TN1874).  The housing figures presented in Table 9-17 do not include 23 
recreational vehicle parks, campgrounds, or hotels, and thus provide a lower bound of what 24 
would be available to house workers. 25 

The review team compared the vacant housing units to the number of workforce households 26 
projected for the peak workforce years.  Using the approach outlined in Section 4.5.2, the 27 
review team estimates the number of workforce households at 955 to 1,445 during peak 28 
workforce years.  In the 50-mi radius surrounding the Seedco site, 0.8 to 1.2 percent of the year 29 
2010 vacant housing units would be needed to house in-migrating workers.  In Northumberland 30 
County, 16.2 to 24.6 percent of the vacant housing units would be required to meet the housing 31 
demands placed upon the community. 32 

The review team expects that the in-migrating workforce could be absorbed into the existing 33 
housing stock in both the 50-mi (80-km) region around the Seedco site and Northumberland 34 
County without a noticeable impact.  Based on the information provided by PPL and the review 35 
team’s independent evaluation, the review team concludes that the housing impacts of building 36 
and operating a nuclear unit at the Seedco site would be minor. 37 



Environmental Impacts of Alternatives 

April 2015 9-215 Draft NUREG–2179 

Impacts on Public Services and Education 1 

In-migrating construction workers and plant operations staff would impact local municipal water, 2 
wastewater-treatment facilities, and other public services in the region.  These impacts would 3 
likely be in proportion with the demographic impacts experienced in the region, unless these 4 
resources have excess capacity or are particularly strained during building, which would 5 
decrease or increase the impact.  In Northumberland County, there are 13 community public 6 
water systems that serve over 86,000 people.  These public water systems have a total design 7 
capacity of 30.3 Mgd, average use of 14.8 Mgd, and excess capacity of 15.6 Mgd.  Based on 8 
assumptions presented in Section 4.4.4.4, water use onsite and offsite by the workforce 9 
population during the peak building period would require 313,600 to 487,000 gal/day or 1.0 to 10 
1.6 percent of the design capacity for public water systems in Northumberland County.  In 11 
addition, there are 5 major and 14 minor municipal wastewater/sanitary sewer treatment plants 12 
within Northumberland County with a collective wastewater flow of 19.6 Mgd (PPL Bell 13 
Bend 2013-TN3377).  Based on wastewater demand assumptions presented in Section 4.4.4.4, 14 
the in-migrating workforce and onsite activities during the peak building phase would require 15 
only a small portion (2.6 to 3.5 percent) of the sewer/wastewater capacity in Northumberland 16 
County.  Operations impacts would be lower because of the relatively lower workforce 17 
population required to operate the plant.  Therefore, the review team concludes that 18 
construction and operation of a plant at the Seedco site would not likely have a noticeable 19 
impact on existing municipal water or sewer/wastewater services.   20 

Within Northumberland County, there are 51 fire stations and 888 career, volunteer, and paid-21 
per-call firefighters in (Table 9-17).  There are 9.4 firefighters per 1,000 people in 22 
Northumberland County.  In 2011, the national average rate of firefighters per 1,000 people was 23 
3.5 (Karter and Stein 2012-TN1871).  During the period when the peak construction workforce is 24 
present, 2,358 to 3,570 people would be expected to move into Northumberland County.  To 25 
meet the demands placed on the fire protection network, the review team estimates that 22 to 26 
34 additional firefighters would need to be hired or would need to volunteer based on the 27 
average rate of firefighters per 1,000 people in Northumberland County.  With that noted, the 28 
firefighter rates in Northumberland County would continue to far exceed the national average 29 
even without adding firefighters. 30 

Within Northumberland County, there are 179 law enforcement officers or 2.0 officers per 1,000 31 
people (Pennsylvania State Police 2010-TN1868).  Due to the influx of the construction 32 
workforce, five to seven law enforcement officers would need to be hired to maintain the current 33 
officer rate in Northumberland County.   34 

Two hospitals are located within Northumberland County:  Shamokin Area Community Hospital 35 
and Sunbury Community Hospital.  In 2010 to 2011, Northumberland County hospitals provided 36 
19,598 patient days of care.  Northumberland County hospitals were operating at 37.3 percent 37 
capacity in 2010 to 2011 (PADOH 2012-TN2224).  Based on the size and availability of medical 38 
services in the region, temporary construction workers would not overburden existing medical 39 
services.  The review team concludes adverse impacts on medical services near the proposed 40 
site would be minor and temporary. 41 
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In the 2011 to 2012 school year, student enrollment in Northumberland County reached 13,068 1 
(NCES 2013-TN4026).  In Northumberland County, there are 7.2 individuals for every student 2 
enrolled in schools.  Applying this ratio to the peak construction workforce population, the review 3 
team expects a peak building-related increase of approximately 328 to 496 students in 4 
Northumberland County.  The gravity model output indicates that the Shamokin Area School 5 
District and Mount Carmel Area School District would be most noticeably affected by the influx 6 
of students.  The review team estimates that enrollment in the Shamokin Area School District 7 
would increase by 94 to 142 students reaching 2,672 to 2,720, up from 2,578.  Such an influx of 8 
students would increase the school district’s student-to-teacher ratio from 15.4, its current level, 9 
to 16.0 to 16.2.  For the Mount Carmel Area School District, the review team estimates that 10 
student populations would grow by 104 to 158 students, thus expanding the total student 11 
population to 1,719 to 1,773.  An influx of students of this magnitude would increase the 12 
district’s student-to-teacher ratio from 14.1 to between 15.0 and 15.5.  In Pennsylvania, the 13 
statewide average student-to-teacher ratio is 13.8 (NCES 2013-TN4026).  To keep student-to-14 
teacher ratios at current levels after the influx of students, the review team estimates that the 15 
Shamokin Area School District would need to add 6 to 9 teachers, and the Mount Carmel Area 16 
School District would need to add 7 to 11 teachers.  Based on the analysis outlined above, the 17 
review team has concluded that in-migrating students would have a minor impact on schools 18 
throughout the 50-mi region, with the exception of the Shamokin Area School District and Mount 19 
Carmel Area School District where the impacts would be noticeable.  During operation, this 20 
impact on schools would be significantly less because of the lower number of in-migrating 21 
students and would be minor. 22 

The in-migrating workers represent a small portion of the total population in Northumberland 23 
County and would likely not have a noticeable impact on public services.  In the small 24 
communities of Shamokin and Mount Carmel, impacts could place a strain on some public 25 
services based on the community’s proportionately larger in-migrating workforce population.  26 
Based on the information provided by PPL and the review team’s independent evaluation, the 27 
review team concludes that the public service and education impacts of building and operating a 28 
new nuclear unit at the Seedco site would be minor in the 50-mi region, with the exception of the 29 
education impacts during building for the Shamokin Area School District and the Mount Carmel 30 
Area School District, which could be noticeable but not destabilizing because of the temporary 31 
nature of building-related activities. 32 

Summary of Project-Related Socioeconomic Impacts 33 

Physical impacts on workers and the general public include impacts on existing buildings, 34 
transportation, aesthetics, noise levels, and air quality.  Social and economic impacts span 35 
issues of demographics, economy, taxes, infrastructure, and community services.  In summary, 36 
on the basis of information provided by PPL and the review team’s independent evaluation, the 37 
review team concludes that the socioeconomic impacts of building and operating a nuclear unit 38 
at the Seedco site would be SMALL and adverse for the 50-mi region with a few exceptions.  In 39 
Northumberland County near the Seedco site, transportation impacts would be MODERATE 40 
during building-related shift changes but could be reduced through a number of mitigation 41 
strategies outlined in PPL’s ER, including scheduling shift changes and deliveries during off-42 
peak hours and improvements to local roads, intersections, and signals.  PPL identified a 43 
number of mitigation strategies for the BBNPP ER, and the review team assumes that similar 44 
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mitigation strategies would be identified for the Seedco site.  Any mitigation strategies must be 1 
agreed to by applicable PennDOT regions prior to PPL submitting final HOP engineering plans 2 
for review.  Mitigation strategies that are agreed upon with PennDOT in the final approved TIS 3 
will be required as a condition of issuing an HOP (PPL Bell Bend 2013-TN3377).  The building 4 
and operating impact on aesthetics is MODERATE because (1) plumes from the proposed site 5 
would be visible over a vast distance due to its location on top of a hill overlooking Pennsylvania 6 
SR 901, (2) the site’s proximity to adjacent commercial and residential development, (3) the 7 
proximity of the site to Shamokin, and (4) the fact that the site is currently undeveloped.  In-8 
migrating students may represent a MODERATE impact on the Shamokin Area School District 9 
and the Mount Carmel Area School District.  Economic and tax impacts would similar to those 10 
estimated for the BBNPP site; economic impacts would be noticeable but not destabilizing and 11 
beneficial in Northumberland County, and minor in the 50-mi region.  Tax impacts on Coal 12 
Township are expected to be LARGE and beneficial. 13 

Cumulative Impacts 14 

The review team concluded that the current and reasonably foreseeable projects listed in  15 
Table 9-14 with the greatest potential to affect cumulative socioeconomic impacts would be the 16 
SSES (located 29 mi northeast of the Seedco site), the Intelliwatt Renewable Energy 13-MW 17 
biomass energy-generation facility (located adjacent to the site), the Good Spring 300-MW 18 
natural gas combined-cycle power plant (located 11 mi south of the Seedco site), the Cherokee 19 
Pharmaceutical Plant (located 14 mi northwest of the Seedco site), planned improvements to 20 
Federal, State, and county roads and bridges, and other renewable energy projects, fossil-fuel 21 
operational energy projects, and natural gas drilling operations throughout the region.  The 22 
projects with the greatest potential to affect cumulative socioeconomic impacts would be the 23 
proposed Intelliwatt Renewable Energy 13-MW biomass energy-generation facility, which if 24 
constructed would result in 32 to 63 permanent operations workers located adjacent to the 25 
Seedco site (Strawser 2010-TN1877), the Good Spring 300-MW natural gas combined-cycle 26 
power plant and planned improvements to Federal, State, and county roads and bridges.  Other 27 
projects involve continuation of ongoing activities and are expected to result in little or no 28 
change in current levels of employment at existing establishments.  Any resulting new 29 
development is expected to be consistent with controls in existing county comprehensive plans. 30 

The review team determined that the cumulative socioeconomic effects of a nuclear power plant 31 
located at the Seedco site and other past, present, and reasonably foreseeable projects would 32 
be SMALL with some exceptions.  In Northumberland County, the cumulative impacts on 33 
transportation near the Seedco site would be MODERATE during the six years of construction, 34 
and traffic during shift changes at the nuclear plant would be a significant contributor to these 35 
impacts.  PPL identified a number of mitigation strategies for the BBNPP ER, and the review 36 
team assumes that similar mitigation strategies would be identified for the Seedco site.  Any 37 
mitigation strategies must be agreed to by applicable PennDOT regions prior to PPL submitting 38 
final HOP engineering plans for review.  Mitigation strategies that are agreed upon with 39 
PennDOT in the final approved TIS will be required as a condition of issuing an HOP (PPL Bell 40 
Bend 2013-TN3377).  Cumulative aesthetic impacts would be MODERATE and the nuclear 41 
power plant would be a significant contributor to these effects because (1) plumes from the 42 
proposed site would be visible over a vast distance due to its location on top of a hill overlooking 43 
Pennsylvania SR 901, (2) the site’s proximity to adjacent commercial and residential 44 
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development; (3) the proximity of the site to Shamokin, and (4) the fact that the site is currently 1 
undeveloped.  Cumulative impacts associated with in-migrating students would likely represent 2 
a MODERATE impact on the Shamokin Area School District and the Mount Carmel Area School 3 
District.  The impacts of the nuclear power plant would be expected to be a significant 4 
contributor to these impacts.  Cumulative physical impacts on roads of planned improvements to 5 
Federal, State, and county roads and bridges are expected to be MODERATE.  However, the 6 
review team concludes that the physical impacts on local road systems from building and 7 
operating a nuclear power plant at the Seedco site would not be a significant contributor to 8 
these impacts.  The cumulative economic and tax impacts would be similar to those estimated 9 
for the BBNPP site; impacts would be MODERATE and beneficial in Northumberland County 10 
and SMALL in the 50-mi region.  Cumulative tax impacts on Coal Township are expected to be 11 
LARGE and beneficial.  The nuclear power plant would be a significant contributor to the 12 
beneficial economic and tax impacts. 13 

9.3.4.6 Environmental Justice  14 

To evaluate the distribution of minority and low-income populations near the Seedco site, the 15 
review team conducted a demographic analysis of populations within the 50-mi region 16 
surrounding the proposed site in accordance with the methodology discussed in Section 2.6.1.  17 
The review team identified 1,663 census block groups within a 50-mi radius of the Seedco site, 18 
157 of which were classified as having aggregate minority populations.  Of these minority 19 
populations, one is located in Northumberland County and two are located in Schuylkill County 20 
(USCB 2011-TN2009).(9)  No aggregate minority populations are located in adjacent Columbia 21 
or Montour Counties.  The highest concentrations of aggregate minority populations within the 22 
50-mi region are in Berks (64 census block groups) and Dauphin (57 census block groups) 23 
Counties.  A total of 63 census block groups in the 50-mi region meet at least one of the two 24 
significance criteria outlined in Section 2.6 for black populations, 44 of which are clustered 25 
around Harrisburg in Dauphin County.  Two census block groups meet the criteria for Asian 26 
populations, and 112 groups meet the criteria for Hispanic ethnicity.  Figure 9-20 shows the 27 
aggregate minority block groups within the 50-mi region surrounding the Seedco site. 28 

Figure 9-21 shows the location of low-income populations within the 50-mi region surrounding 29 
the Seedco site.  The review team identified 115 census block groups with low-income 30 
populations of interest.  Of the 115 census block groups with low-income populations, 4 are 31 
located in Columbia County, 5 are located in Northumberland County, and 6 are located in 32 
Schuylkill County.  No low-income populations are located in Montour County.  The most 33 
significant concentrations of low-income census blocks within the 50-mi region are in and 34 
around Harrisburg and Wilkes-Barre, Pennsylvania. 35 

                                                 
(9) The U.S. Census Bureau (USCB) data used in this section were obtained from American Community 
Survey (ACS) results released in 2011.  During the preparation of this EIS, the results of the 2012 ACS 
were released in topical and regional data sets.  The review team has examined the latest ACS data, and 
is not aware of any information that appears to be inconsistent with the earlier information sets and those 
sets projected from the earlier survey. 
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 1 
Figure 9-20.  Aggregate Minority Block Groups within 50 mi of the Seedco Site 2 



Environmental Impacts of Alternatives 

Draft NUREG–2179 9-220 April 2015 

 1 

Figure 9-21.  Low-Income Block Groups within 50 mi of the Seedco Site 2 



Environmental Impacts of Alternatives 

April 2015 9-221 Draft NUREG–2179 

Almost all of the potential physical impacts of building and operation would occur within the 1 
vicinity of the Seedco site.  These physical impacts would not affect any of the populations of 2 
interest because they attenuate with distance, topography, and intervening foliage.   3 

The review team also investigated for the presence of unique characteristics or practices in 4 
minority or low-income communities that could result in different socioeconomic impacts from 5 
the building and operation of a nuclear power plant at the Seedco site.  The review team’s 6 
analysis did not find any information suggesting that minority or low-income populations in the 7 
area were dependent on natural resources that would be adversely affected by a nuclear power 8 
plant at the Seedco site.  Finally, the review team did not identify any potential pathways by 9 
which any building or operations activity could affect any minority and low-income populations 10 
within the 50-mi region surrounding the Seedco site. 11 

The review team determined that, for the Seedco site, there would be no disproportionate and 12 
adverse impacts on minority or low-income populations from building and operating one nuclear 13 
unit. 14 

Cumulative Impacts 15 

The cumulative impacts portion of Section 9.2.4.5 details the projects that would contribute to 16 
the environmental justice impacts at the Seedco site.  The review team found no evidence that, 17 
in conjunction with a nuclear power plant at the Seedco site, the minor traffic contributions of the 18 
SSES, the Intelliwatt Renewable Energy 13-MW biomass energy-generation facility, the Good 19 
Spring 300-MW natural gas combined-cycle power plant, the Cherokee Pharmaceutical Plant, 20 
Susquehanna River bridge replacement projects, and other renewable energy projects, fossil-21 
fuel operational energy projects, and natural gas drilling operations throughout the region could 22 
impose disproportionately high and adverse effects on minority or low-income populations.  The 23 
review team concluded that, in addition to other past, present, and reasonably foreseeable 24 
future projects, building and operating a nuclear unit at the Seedco site would not impose a 25 
disproportionately large and adverse impact on any minority or low-income populations.   26 

9.3.4.7 Historic and Cultural Resources 27 

The following analysis includes building and operating one new nuclear generating unit at the 28 
Seedco Industrial Site.  The analysis also considers other past, present, and reasonably 29 
foreseeable future actions that impact historic and cultural resources, including other Federal 30 
and non-Federal projects listed in Table 9-14.  For the analysis of cultural resources impacts at 31 
the Seedco site, the geographic area of interest is considered to be the onsite and offsite direct 32 
physical and indirect visual APEs associated with the proposed undertaking.  This includes the 33 
direct physical effects APE, defined as the onsite areas directly affected by site development 34 
and operation activities, as well as offsite areas such as water lines and transmission lines.  35 
Indirect visual APEs are also included and defined generally as a 1-mi radius buffer around the 36 
proposed direct, physical APEs, which encompasses the approximate maximum distance from 37 
which tall structures could be seen. 38 

Reconnaissance activities in a cultural resource review have particular meaning.  Typically, 39 
such activities include preliminary field investigations to confirm the presence or absence of 40 
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cultural resources.  However, in developing this EIS, the review team relied upon 1 
reconnaissance-level information to perform the alternative sites evaluation in accordance with 2 
ESRP 9.3 (NRC 2000-TN614).  In this context, reconnaissance-level information is data that are 3 
readily available from agencies and other public sources.  It can also include information 4 
obtained through site visits.  To identify historic and cultural resources at the Seedco site, the 5 
following information was used: 6 

 BBNPP revised ER (PPL Bell Bend 2013-TN3377)  7 

 The PHMC and PennDOT CRGIS  8 

 NRC Alternative Sites Visit June 2010. 9 

Site Description 10 

The Seedco site is a brownfield site located east/southeast of the community of Ranshaw and 11 
the City of Shamokin in Northumberland County, Pennsylvania.  The project area is in the Upper 12 
Susquehanna Valley and encompasses steep-sloped, forested uplands that change elevation 13 
by more than 350 ft between narrow stream bottoms and ridge tops.  Level ground within the 14 
Seedco site is restricted to ridge summits in the south-central portion of the project area.  Areas 15 
not destroyed by mining activity are covered in secondary forest.  Two permanent streams drain 16 
the project area.  Shamokin Creek runs along the south of the project and Quaker Run, a 17 
tributary of Shamokin Creek, runs along the north.  Shamokin Creek drains toward the 18 
Susquehanna River located 10 miles to the north.  Much of the project area has been 19 
extensively disturbed by historic mining activities that date back to the 1800s.  Areas disturbed 20 
by mining activity are interspersed with forested ridge tops and side slopes as well as areas 21 
disturbed by more recent residential and commercial development. 22 

The history of the central Pennsylvania and the Susquehanna River Valley spans more than 23 
10,000 years, beginning with the earliest Paleondian hunter-gatherers and continuing into the 24 
historic period (PHMC 2014-TN3938).  The Susquehannocks, an Iroquoian group, occupied 25 
much of the Susquehanna Valley at the time Europeans began colonizing Pennsylvania in the 26 
sixteenth and seventeenth centuries.  However, disease and warfare caused the 27 
Susquehannocks to disappear as a distinct tribe by the 1700s.  The Delaware (an Algonkian 28 
group) later occupied the region, along with members of the Shawnee and Mohawk tribes and 29 
Iroquoian groups like the Oneida (PHMC 2014-TN3938).  Transportation was a key factor in the 30 
development of the area.  The Susquehanna River was heavily utilized by both Native American 31 
groups and Euro-American settlers.  The Susquehannocks established the Indian village of 32 
Shamokin strategically located at the forks of the North Branch and the WBSR.  Euro-American 33 
settlers began to move into the region after the French and Indian Wars, occupying Shamokin, 34 
which they renamed to Sunbury.  Sunbury became the county seat of Northumberland County 35 
when it was established in 1772 as the tenth county of Pennsylvania.  The river continued to be 36 
the major transportation route for commerce and cargo until establishment of the great canal 37 
systems that linked the Great Lakes to the Chesapeake Bay, which were then quickly replaced 38 
by steam railways.  Like most of rural historic Pennsylvania, the early economy was primarily 39 
agricultural.  However, rich deposits of anthracite coal spurred the growth of coal mining, which 40 
dominated the region into the early twentieth century (Northumberland County 2012-TN1762).  41 
Much of the landscape is marked by mining activity. 42 
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The Seedco project area is considered to have a low potential for prehistoric sites.  The 1 
steep-sloped, rugged terrain of the project area is not a favorable setting for the types of 2 
sustained Native American subsistence/settlement activities that leave their material trace in the 3 
archaeological record.  There are few level areas that would be favorable settings for villages or 4 
camp sites.  Access to water was also limited.  Though Quaker Run goes through part of the 5 
project area and Shamokin Creek lies just to the south, they are narrow with very restricted level 6 
floodplains.  Due to the steep ridge slopes, the streams would have been virtually inaccessible 7 
from the ridge summits.  If prehistoric archaeological sites are present in the project area, they 8 
are likely to represent brief activities and not likely to have left evidence.  Furthermore, much of 9 
the project area was destroyed by historic mining.  For similar reasons, the potential for historic 10 
archaeological sites is limited.  Given the steep terrain and lack of suitable farmland, there was 11 
little to attract historic settlers to the area.  More recent surface mining activity is likely to have 12 
destroyed evidence of earlier historic mining that may have had archaeological significance. 13 

Two APEs for cultural resources were evaluated for the Seedco site, including the direct effects 14 
APE and the indirect effects APE.  No historic properties (archaeological sites, buildings, or 15 
districts) listed on the NRHP are recorded within either APE.  The direct effects APE includes 16 
the area within the project area that may be impacted during preconstruction and/or construction 17 
activities.  No previously recorded archaeological sites or historic buildings are reported within 18 
the direct effects APE.  No cultural resources surveys of the direct effects APE have been 19 
conducted.  20 

The indirect effects APE includes the direct effects APE as well as a 1-mi (1.6 km) buffer around 21 
it.  There are no NRHP-listed historic structures or districts within the indirect effects APE.  The 22 
nearest NRHP-listed structures are the Richards Covered Bridge and the Kreigbaum Covered 23 
Bridge.  Both are located to the north of the Seedco site, just within 5 mi (8 km) of the project 24 
area.  25 

While no NRHP-listed historic properties are located within the project direct effects APE for 26 
cultural resources, there are NRHP-eligible properties located nearby.  According to the 27 
PHMC/PennDOT CRGIS database, one NRHP-eligible historic district, Buck Ridge Mine & 28 
Ranshaw Village, is located immediately west of the Seedco site within the indirect effects APE.  29 
Portions of the 1861 Northern Central Railroad and the Philadelphia & Reading Railroad run 30 
along the southern boundary of the direct effects APE within the 1-mi (1.6 km) indirect effects 31 
APE.  Both are documented as potentially eligible linear historic districts that are listed as not 32 
having been assessed for National Register eligibility in the PA-SHPO records.  While the 33 
railroads themselves are not listed on the NRHP, both have significant structures located 34 
outside the APEs along their historic routes that are either NRHP-listed or eligible for listing.  35 
Additional NRHP-eligible historic structures are located outside of the 1-mi (1.6 km) indirect 36 
effects APE buffer, but within 5 mi (8 km) of the project area.  The NRHP-eligible Saint Mary’s 37 
Roman Catholic School, built in 1926, is located just over 1.5 mi (3.2 km) northeast of the 38 
project area.  The NRHP-eligible Shamokin Historic District and several eligible structures are 39 
located in the town of Shamokin, 2 mi (3.2 km) west of the Seedco site.  Additional NRHP-40 
eligible structures are located in Mount Carmel, approximately 4 mi (6.4 km) to the east. 41 
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Building and Operation Impacts 1 

To accommodate building a nuclear generating unit on the Seedco site, up to 420-ac (170-ha) 2 
could be impacted through preconstruction and construction activities.  If the Seedco site were 3 
chosen for the proposed project, identification of cultural resources would be accomplished 4 
through cultural resource surveys and consultation with the SHPO, tribes, and interested 5 
parties.  The results would be used in the site planning process to avoid or mitigate cultural 6 
resources impacts.  If significant cultural resources were identified by these surveys, the review 7 
team assumes that PPL would develop protective measures in a manner similar to those for the 8 
BBNPP, and therefore, the impacts would be minimal.  If direct effects on significant cultural 9 
resources could not be avoided, land clearing, excavation, and grading activities could 10 
potentially destabilize important attributes of historic and cultural resources. 11 

The main source of cooling water for the Seedco site would be the main branch of the 12 
Susquehanna River, which lies approximately 15 mi (24.1 km) to the northwest of the project 13 
area.  To obtain the water from the Susquehanna River, new water intake and discharge 14 
pipelines would need to be built.  A conceptual plan for the proposed pipeline would include a 15 
21-mi (24 km)- long, 120-ft (36.6-m)-wide right-of-way corridor that would follow along Shamokin 16 
Creek from the eastern border of the project area to the Susquehanna.  Archaeological sites 17 
and historic structures may be directly impacted by placement of the water pipeline.  18 
Construction of the pipeline may have temporary visual impacts to historic structures and 19 
historic districts.  Natural streams, such as Shamokin Creek, were favored locations for Native 20 
American settlements and campsites.  The Susquehannock village of Shamokin was located at 21 
the town of Sunbury near the confluence of Shamokin Creek and the Susquehanna River.  22 
Aboveground structures, such as pumping stations, may have permanent visual impacts to 23 
historic structures and historic districts.  If the Seedco site were chosen for the proposed project, 24 
the review team assumes that PPL would conduct its water pipeline-related cultural resource 25 
surveys and procedures in a manner similar to that for the BBNPP site. 26 

There are no existing transmission corridors connecting directly to the Seedco site.  However, 27 
there are four existing 500-kV transmission lines and five existing 230-kV transmission lines that 28 
could be connected to Seedco (PPL Bell Bend 2013-TN3377).  A new transmission corridor 29 
would need to be created to connect the Seedco site to these lines.  Archaeological sites and 30 
historic structures may be directly impacted by building the transmission lines and aboveground 31 
structures, such as power lines and support poles, which may have permanent visual impacts to 32 
historic structures and historic districts.  If the Seedco site were chosen for the proposed project, 33 
the review team assumes that PPL would conduct its transmission-line-related cultural resource 34 
surveys and procedures in a manner similar to that for the BBNPP site. 35 

Activities associated with building a nuclear power-generating unit and supporting facilities that 36 
can potentially destabilize important attributes of archaeological sites, historic structures, and 37 
other cultural resources include land clearing, excavation, and grading activities.  Construction 38 
of a nuclear power plant at the Seedco site may adversely impact cultural resources.  The 39 
NRHP- eligible Buck Ridge Mine & Ranshaw Village is located within the 1-mi (1.6 km) indirect 40 
effects APE of the project.  Structures associated with the nuclear power plant would alter the 41 
historic viewshed of the historic district, and potentially undermine the historic attributes critical 42 
to its NRHP eligibility assessment.  Considering the high terrain, nuclear power plant structures 43 
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may be visible for other NRHP-eligible structures or historic districts outside the 1-mi indirect 1 
effects APE used for the reconnaissance-level study.  Placement of water pipelines and 2 
electrical transmission lines may impact archaeological sites and historic structures.  3 
Additionally, visual impacts from aboveground structures associated with the water pipeline and 4 
transmission lines may result in significant alterations to the visual landscape within the 5 
geographic area of interest.  The review team assumes that PPL would develop procedures and 6 
consult with the SHPO to develop a cultural resource management program to avoid or mitigate 7 
adverse impacts to significant archaeological sites, historic structures, and other historic 8 
properties during preconstruction and construction activities. 9 

Impacts on historic and cultural resources from the operation of a new nuclear generating unit at 10 
the Seedco site would include those associated with the operation of a new unit as well as 11 
maintenance of water pipelines and electrical transmission lines.  The review team assumes 12 
that the same procedures currently used by PPL would be used for onsite and offsite 13 
maintenance activities.  Consequently, the incremental effects of the maintenance of 14 
transmission-line corridors and the operation of a new unit, as well as associated impacts on the 15 
cultural resources, would be negligible for the direct effects and indirect effects APEs. 16 

Cumulative Impacts 17 

The geographic area of interest for cumulative impacts on historic and cultural resources at the 18 
Seedco site corresponds to the onsite and offsite direct (physical) and indirect (visual) APEs 19 
defined for the site.  Past actions in the geographic area of interest that have similarly affected 20 
historic and cultural resources include rural, agricultural, and industrial development, as well as 21 
activities associated with these land-disturbing activities, such as road development.  Table 9-14 22 
also lists future projects that may similarly affect historic and cultural resources and contribute to 23 
cumulative impacts in the geographic area of interest.  No activities in Table 9-14 in the 24 
geographic area of interest were identified that would significantly affect historic and cultural 25 
resources in a manner similar to those associated with the operation of a new nuclear power 26 
plant. 27 

Cultural resources are non-renewable; therefore, the impact of destruction of cultural resources 28 
is cumulative.  Based on the information provided by the applicant and the review team’s 29 
independent evaluation, the review team concludes that the cumulative impacts on cultural 30 
resources on the Seedco site would be MODERATE to LARGE, and that the impacts from 31 
building and operating a new nuclear power plant would be a significant contributor to these 32 
impacts.  This impact level determination reflects the presence of known NRHP-eligible historic 33 
structures and/or districts within the APEs of the Seedco site, which includes the NRHP-eligible 34 
Buck Ridge Mine & Renshaw Village, and portions of the 1861 Northern Central Railroad and 35 
the Philadelphia & Reading Railroad, which are both linear historic districts with NRHP-listed or 36 
eligible contributing structures located elsewhere along their historic railway corridors.  If the 37 
Seedco site were to be developed, then cultural resource surveys of the APEs, along with the 38 
APEs for waterlines and electrical transmission lines, would need to be conducted and PPL 39 
would assess and resolve adverse effects of the undertaking.  Adverse effects could result in 40 
greater cumulative impacts. 41 
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9.3.4.8 Air Quality 1 

The following impact analysis includes impacts from building activities and operations at the 2 
Seedco alternative site.  The analysis also considers other past, present, and reasonably 3 
foreseeable future actions that affect air quality, including other Federal and non-Federal 4 
projects listed in Table 9-14.  The geographic area of interest for the Seedco alternative site is 5 
Northumberland County, which is in the Central Pennsylvania Intrastate AQCR (40 CFR 81.104 6 
[TN255]). 7 

The emissions related to building and operating a nuclear power plant at the Seedco alternative 8 
site would be similar to those at the BBNPP site, as described in Chapters 4 and 5.  The air-9 
quality attainment status for Northumberland County, as set forth in 40 CFR Part 81, reflects the 10 
effects of past and present emissions from all pollutant sources in the region.  Northumberland 11 
County is designated as unclassifiable or in attainment for all criteria pollutants for which 12 
NAAQSs have been established (40 CFR 81.339 [TN255]). 13 

Atmospheric emissions related to building and operating a nuclear power plant at the BBNPP 14 
site in Luzerne County are described in Chapters 4 and 5.  Emissions of criteria pollutants were 15 
found to have a SMALL impact on air quality.  In Chapter 7, the cumulative impacts of the 16 
criteria pollutants at the BBNPP site were evaluated and also determined to be SMALL. 17 

Reflecting on the projects listed in Table 9-14, several energy-related and industrial projects are 18 
considered major sources of NAAQS criteria pollutants in Northumberland County or nearby 19 
counties within the AQCR.  Any new projects would either have minimal emissions or be subject 20 
to permitting by the PADEP.  Given that these projects would be subject to permitting 21 
requirements to ensure compliance with the NAAQSs, it is unlikely that the air quality in the 22 
region would degrade to the extent that the region is in nonattainment of NAAQSs. 23 

The air-quality impact of Seedco site development would be local and temporary.  The distance 24 
from building activities to the site boundary would be sufficient to generally avoid significant  25 
air-quality impacts.  No land uses or projects, including projects listed in Table 9-14, would have 26 
emissions during site development that would, in combination with emissions from the Seedco 27 
site, result in degradation of air quality in the region. 28 

Emissions from operations at the Seedco site would be intermittent.  Air-quality impacts of 29 
existing major and minor sources are included in the baseline air-quality status.  Cumulative 30 
impacts from emissions of effluents from the Seedco site and projects listed in Table 9-14 would 31 
be minor. 32 

The cumulative impacts of GHG emissions related to nuclear power are discussed in 33 
Section 7.6.  The impacts of the emissions are not sensitive to location of the source.  34 
Consequently, the discussion in Section 7.6 is applicable to a nuclear power plant located at the 35 
Seedco alternative site.  The review team concludes that the national and worldwide cumulative 36 
impacts of GHG emissions are noticeable but not destabilizing.  The review team further 37 
concludes that the cumulative impacts would be noticeable but not destabilizing with or without 38 
GHG emissions of a nuclear power plant at the Seedco alternative site. 39 
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Cumulative impacts on air-quality resources are estimated based on the information provided by 1 
PPL and the review team’s independent evaluation.  Other past, present, and reasonably 2 
foreseeable future activities exist in the geographic areas of interest (local for criteria pollutants 3 
and global for GHG emissions) that could affect air-quality resources.  The cumulative impacts 4 
on criteria pollutants from emissions of effluents from the Seedco site, other projects, and 5 
existing sources would be minor.   6 

The review team concludes that cumulative impacts from other past, present, and reasonably 7 
foreseeable future actions on air-quality resources in the geographic areas of interest would be 8 
SMALL for criteria pollutants and MODERATE for GHG emissions.  Building and operating a 9 
new unit at the Seedco site would not be a significant contributor to these impacts. 10 

9.3.4.9 Nonradiological Health Impacts 11 

The following analysis considers nonradiological health impacts from building and operating a 12 
new nuclear unit at the Seedco site.  The analysis also considers past, present, and reasonably 13 
foreseeable future actions that affect the nonradiological health resources, including other 14 
Federal and non-Federal projects and the projects listed in Table 9-14.  For the analysis of 15 
nonradiological health impacts at the Seedco site, the geographic area of interest is considered 16 
to be the immediate vicinity surrounding the Seedco site (6-mi radius) and the associated 17 
transmission-line corridors.  This geographic area of interest is based on the localized nature of 18 
nonradiological health impacts and is expected to encompass all nonradiological health impacts.  19 

Building activities with the potential to affect the health of members of the public and 20 
construction workers at the Seedco site include exposure to dust, vehicle exhaust, and 21 
emissions from construction equipment; noise; occupational injuries; and the transport of 22 
construction materials and personnel to and from the site.  The operations-related activities that 23 
may affect the health of members of the public and workers include exposure to etiological 24 
(disease-causing) agents, noise, EMFs, occupational injuries, and impacts from the transport of 25 
workers to and from the site. 26 

Building Impacts 27 

Nonradiological health impacts on construction workers and members of the public from building 28 
a new nuclear unit at the Seedco site would be similar to those evaluated in Section 4.8 for the 29 
BBNPP site.  During the site-preparation and building phase, PPL would comply with applicable 30 
Federal and State regulations on air quality and noise.  The frequency of construction worker 31 
accidents is expected to be the same as those estimated for the BBNPP site.  The Seedco site 32 
is located in a rural area, and building impacts would likely be negligible on the surrounding 33 
populations, which are classified as medium- and low-population areas.  34 

The review team concludes that the impacts on nonradiological health from building a new 35 
nuclear unit and associated transmission lines at the Seedco site would be minimal. 36 
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Operational Impacts 1 

Nonradiological health impacts on occupational health of workers and members of the public 2 
would include those associated with plant operation and operation of the associated 3 
transmission lines as described in Section 5.8.  Based on the configuration of the proposed new 4 
unit at the Seedco site (see detailed site layout description in Chapter 3), etiological agents 5 
would not likely increase the incidence of waterborne diseases in the vicinity of the site because 6 
of the temperature attenuation in the discharge pipe and diffuser and the temperature limitations 7 
outlined in the plant NPDES permit requirements for thermal discharge.  Impacts on workers’ 8 
health from occupational injuries, noise, and EMFs would be similar to those described in 9 
Section 5.8 for the BBNPP site.  Noise would be monitored and controlled in accordance with 10 
applicable Occupational Safety and Health Administration regulations and effects of EMFs on 11 
human health would be controlled and minimized by conformance with National Electrical Safety 12 
Code criteria.  Nonradiological impacts of traffic during operations would be less than the 13 
impacts during building.  The review team concludes that nonradiological health impacts on 14 
onsite workers and the public from operating a new nuclear unit and associated offsite facilities 15 
at the Seedco site would be minimal. 16 

Cumulative Impacts 17 

Past actions in the geographic area of interest that have similarly affected nonradiological health 18 
of workers and members of the public include the development and operations of the Seedco 19 
Industrial Park, located adjacent to the Seedco site, and the development and operations of the 20 
Foster Wheeler Mt. Carmel Cogeneration Coal Plant, located approximately 4 mi northeast of 21 
the Seedco site.  No major current (ongoing) projects in the geographic area of interest would 22 
cumulatively affect nonradiological health in a similar way. 23 

Proposed future actions that would affect nonradiological health in a way similar to development 24 
and operations at the Seedco site would include the Intelliwatt Renewable Energy biomass 25 
plant, transmission-line creation and/or upgrading throughout the designated geographic area of 26 
interest, and future urbanization.   27 

The review team is also aware of the potential climate changes that could affect human health.  28 
A recent compilation of the state of the knowledge in this area (GCRP 2014-TN3472) has been 29 
considered in the preparation of this EIS.  Projected changes in the climate for the region 30 
include an increase in average temperature, increased likelihood of drought in summer, more 31 
heavy downpours, and an increase in precipitation, especially in the winter and spring, which 32 
may alter the presence of microorganisms and parasites.  In view of the water source 33 
characteristics, the review team did not identify anything that would alter its conclusion 34 
regarding the presence of etiological agents or change in the incidence of waterborne diseases. 35 

The review team concludes that the cumulative impacts on nonradiological health from building 36 
and operation of a new nuclear unit and associated transmission lines at the Seedco site would 37 
be minimal. 38 
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Summary 1 

Impacts on nonradiological health from the building and operation of a new unit and associated 2 
facilities at the Seedco site are estimated based in the information provided by PPL and the 3 
review team’s independent evaluation.  The review team concludes that nonradiological health 4 
impacts on construction workers and the public resulting from the building of a new nuclear unit 5 
at the Seedco site would be minimal.  The review team expects that the occupational health 6 
impacts on the operations employees of a new nuclear unit at the Seedco site would be 7 
minimal.  Similarly, impacts on public health of a new nuclear unit operating at the Seedco site 8 
would be expected to be minimal.  Finally, the review team concludes that cumulative 9 
nonradiological health impacts from past, present, and future actions in the geographical area of 10 
interest would be SMALL.   11 

9.3.4.10 Radiological Impacts of Normal Operations 12 

The following impact analysis includes radiological impacts from building activities and operation 13 
of a new nuclear unit at the Seedco site.  The analysis also considers other past, present, and 14 
reasonably foreseeable future actions that affect radiological health, including other Federal and 15 
non-Federal projects listed in Table 9-14.  As described in Section 9.3.4, the Seedco site is a 16 
brownfield site located at the existing Seedco Industrial Park, east/southeast of the community 17 
of Ranshaw and the City of Shamokin, Pennsylvania.  The geographic area of interest is the 18 
area within a 50-mi radius of the Seedco site.  The only facilities potentially affecting radiological 19 
health within this geographic area of interest are existing SSES Units 1 and 2.  In addition, there 20 
are likely to be hospitals and industrial facilities with 50 mi of the Seedco site that use 21 
radioactive materials. 22 

The radiological impacts of building and operating the proposed U.S. EPR reactor at the Seedco 23 
site include doses from direct radiation and liquid and gaseous radioactive effluents.  Releases 24 
of radioactive materials and all pathways of exposure would produce low doses to people and 25 
biota offsite, well below regulatory limits.  The impacts are expected to be similar to those 26 
estimated for the BBNPP site.   27 

The radiological impacts of SSES Units 1 and 2 include doses from direct radiation and liquid 28 
and gaseous radioactive effluents.  These pathways result in low doses to people and biota 29 
offsite that are well below regulatory limits, as demonstrated by the ongoing radiological 30 
environmental monitoring program conducted around SSES Units 1 and 2.  The NRC staff 31 
concludes that the dose from direct radiation and effluents from hospitals and industrial facilities 32 
that use radioactive material would be an insignificant contribution to the cumulative impact 33 
around the Seedco site.  This conclusion is based on the radiological monitoring program 34 
conducted for the currently operating nuclear power plant. 35 

Based on the information provided by PPL and the NRC staff’s independent analysis, the NRC 36 
staff concludes that the cumulative radiological impacts from building and operating the one 37 
proposed U.S. EPR unit and other past, present, and reasonably foreseeable projects and 38 
actions in the geographic area of interest around the Seedco site would be SMALL. 39 
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9.3.4.11 Postulated Accidents 1 

The following impact analysis includes radiological impacts from postulated accidents from 2 
operations for one nuclear unit at the Seedco site.  The analysis also considers other past, 3 
present, and reasonably foreseeable future actions that affect radiological health from 4 
postulated accidents, including other Federal and non-Federal projects and the projects listed in 5 
Table 9-14 within the geographic area of interest.  As described in Section 9.3.2, the Seedco 6 
site is a brownfield site; there are no nuclear facilities on the site.  The geographic area of 7 
interest considers all existing and proposed nuclear power plants that have the potential to 8 
increase the probability-weighted consequences (i.e., risks) from a severe accident at any 9 
location within 50 mi of the Seedco site.  Facilities potentially affecting radiological accident risk 10 
within this geographic area of interest are SSES Units 1 and 2; Limerick Generating Station 11 
Units 1 and 2; Three Mile Island Nuclear Station Unit 1; and Peach Bottom Atomic Power 12 
Station Units 2 and 3.  Besides the proposed BBNPP unit, no other reactors have been 13 
proposed within the geographic area of interest.  14 

As described in Section 5.11.1, the NRC staff concludes that the environmental consequences 15 
of DBAs at the BBNPP site would be SMALL for a U.S. EPR reactor.  DBAs are addressed 16 
specifically to demonstrate that a reactor design is robust enough to meet NRC safety criteria.  17 
The U.S. EPR design is independent of site conditions and the meteorology of the Seedco site 18 
and BBNPP site are similar; therefore, the NRC staff concludes that the environmental 19 
consequences of DBAs at the Seedco site would be SMALL.   20 

Because the meteorology, population distribution, and land use for the Seedco site are 21 
expected to be similar to the proposed BBNPP site, risks from a severe accident for a U.S. EPR 22 
reactor located at the Seedco site are expected to be similar to those analyzed for the proposed 23 
BBNPP site.  The risks for the proposed BBNPP site are presented in Table 5-18 and Table 5-24 
19 and are well below the median value for current-generation reactors.  In addition, as 25 
discussed in Section 5.11.2, estimates of average individual early fatality and latent cancer 26 
fatality risks are well below the Commission’s safety goals (51 FR 30028-TN594).  For existing 27 
nuclear power plants within the geographic area of interest (i.e., SSES Units 1 and 2; Limerick 28 
Generating Station Units 1 and 2; Three Mile Island Nuclear Station Unit 1; and Peach Bottom 29 
Atomic Power Station Units 2 and 3), the Commission has determined that the probability-30 
weighted consequences of severe accidents are small (10 CFR Part 51, Appendix B, Table B-1 31 
[TN250]).   32 

Because of the NRC safety review criteria, it is expected that risks for any new reactors at any 33 
other locations within the geographic area of interest for Seedco site would be below the risks 34 
for current-generation reactors and would meet Commission safety goals.  The severe accident 35 
risk due to any particular nuclear power plant becomes smaller as the distance from that plant 36 
increases.  However, the combined risk at any location within 50 mi of Seedco site would be 37 
bounded by the sum of risks for all these operating nuclear power plants and would still be low.  38 

Although several plants have the potential to be included in the combination, the combined risk 39 
would still be low.  On this basis, the NRC staff concludes that the cumulative risks of severe 40 
accidents at any location within 50 mi of the Seedco site would be SMALL. 41 
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9.3.5 Comparison of the Impacts of the Proposed Action and the Alternative Sites  1 

This section summarizes the NRC staff’s impact characterizations for cumulative impacts 2 
related to locating one new U.S. EPR nuclear unit at the proposed site and each alternative site.  3 
The three Pennsylvania sites selected for detailed review as part of the alternative sites 4 
environmental analysis included the Montour site in Montour County, the Humboldt site in 5 
Luzerne County, and the Seedco site in Northumberland County.  Comparisons are made 6 
between the proposed site and alternatives to determine if one of the alternative sites is 7 
environmentally preferable to the proposed site.  The NRC’s determination as to whether an 8 
alternative site is environmentally preferable to the proposed site for a new nuclear unit is 9 
independent of the USACE’s determination of a LEDPA pursuant to the Clean Water Act 10 
Section 404(b)(1) Guidelines at 40 CFR Part 230 (TN427).  The USACE will conclude its 11 
analysis of both offsite and onsite alternatives in its Record of Decision. 12 

The need to compare the proposed site with alternative sites arises from the requirement in 13 
Section 102(2)(c)(iii) of NEPA (42 USC 4321 et seq.-TN661) that EISs include an analysis of 14 
alternatives to the proposed action.  The NRC criteria to be employed in assessing whether a 15 
proposed site is to be rejected in favor of an alternative site are based on whether the 16 
alternative site is “obviously superior” or “environmentally preferable” to the site proposed by the 17 
applicant (Public Service Co. of New Hampshire 1977, [NRC 1977-TN3867]).  An alternative 18 
site is “obviously superior” to the proposed site if it is “clearly and substantially” superior to the 19 
proposed site (Rochester Gas & Electric Corp. 1978 [NRC 1978-TN2636]).  The standard of 20 
obviously superior “...is designed to guarantee that a proposed site will not be rejected in favor 21 
of an alternate unless, on the basis of appropriate study, the Commission can be confident that 22 
such action is called for” (NECNP v. NRC 1978-TN2632).  23 

The “obviously superior” test is appropriate for two reasons.  First, the analysis performed by the 24 
NRC staff in evaluating alternative sites is necessarily imprecise.  Key factors considered in the 25 
alternative site analysis, such as population distribution and density, hydrology, air quality, 26 
aquatic and terrestrial ecological resources, aesthetics, land use, and socioeconomics, are 27 
difficult to quantify in common metrics.  Given this difficulty, any evaluation of a particular site 28 
must have a wide range of uncertainty.  Second, the applicant’s proposed site has been 29 
analyzed in detail, with the expectation that most adverse environmental impacts associated 30 
with the site have been identified.  The alternative sites have not undergone a comparable level 31 
of detailed study.  For these reasons, a proposed site may not be rejected in favor of an 32 
alternative site when the alternative site is marginally better than the proposed site, but only 33 
when it is obviously superior (NRC 1978-TN2636).  NEPA (42 USC 4321 et seq.-TN661) does 34 
not require that a nuclear plant be constructed on the single best site for environmental 35 
purposes.  Rather, “...all that NEPA requires is that alternative sites be considered and that the 36 
effects on the environment of building the plant at the alternative sites be carefully studied and 37 
factored into the ultimate decision” (NECNP v. NRC 1978-TN2632).  38 

The NRC staff’s review of alternative sites consists of a two-part sequential test (NRC 2000-39 
TN614).  The first part of the test determines whether any of the alternative sites are 40 
environmentally preferable to the applicant’s proposed site.  The NRC staff considers whether 41 
the applicant has (1) reasonably identified candidate sites, (2) evaluated the likely 42 
environmental impacts of building and operation at these sites, and (3) used a logical means of 43 
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comparing sites that led to the applicant’s selection of the proposed site.  Based on NRC’s own 1 
independent review, the NRC staff then determines whether any of the alternative sites are 2 
environmentally preferable to the applicant’s proposed site.  If the NRC staff determines that 3 
one or more alternative sites are environmentally preferable, then it would compare the 4 
estimated costs (i.e., environmental, economic, and time) of constructing the proposed plant at 5 
the proposed site and at the environmentally preferable site or sites (NRC 2000-TN614).  The 6 
second part of the test determines whether an environmentally preferable alternative site is 7 
obviously superior to the proposed site.  The NRC staff must determine that (1) one or more 8 
important aspects, either singly or in combination, of an environmentally preferable alternative 9 
site are obviously superior to the corresponding aspects of the applicant’s proposed site and (2) 10 
the alternative site does not have offsetting deficiencies in other important areas.  A NRC staff 11 
conclusion that an alternative site is obviously superior to the applicant’s proposed site would 12 
normally lead to a recommendation that the application for the license be denied.  13 

Section 9.3.5.1 discusses the process the NRC staff used to compare the alternative sites to the 14 
proposed BBNPP site.  Sections 9.3.5.2 and 9.3.5.3, respectively, discuss the environmental 15 
impacts of the proposed site in relation to the alternative sites as they relate to environmentally 16 
preferable and obviously superior evaluations.  17 

9.3.5.1 Comparison of Cumulative Impacts at the Proposed and Alternative Sites 18 

The NRC staff’s characterizations of the cumulative environmental impacts of building and 19 
operating a new nuclear generating unit at the proposed site (impact levels from Chapter 7) and 20 
three alternatives sites (from Sections 9.3.2 through 9.3.4) are listed in Table 9-18. 21 

The NRC staff reviewed PPL’s ER (PPL Bell Bend 2013-TN3377) and its supplemental 22 
alternative site evaluation document (UniStar 2011-TN505).  The NRC staff conducted site visits 23 
at the proposed BBNPP site and each of the alternative sites.  The NRC staff found that PPL 24 
implemented a reasonable process to select alternative sites and used a logical process to 25 
compare the impacts at the proposed site to those at the alternative sites.  The following 26 
discussion summarizes the staff’s independent assessment of the proposed and alternative 27 
sites.  28 

The NRC staff’s characterization of the expected cumulative environmental impacts of building 29 
and operating a new unit at the BBNPP site and alternative sites are summarized by impact 30 
category level in Table 9-18.  Full explanations for the particular characterizations are provided 31 
in Chapter 7 for the proposed site and in Sections 9.3.2, 9.3.3, and 9.3.4 for the alternative 32 
sites.  The staff’s impact category levels are based on professional judgment, experience, and 33 
consideration of controls likely to be imposed under required Federal, State, or local permits that 34 
would not be acquired until an application for a COL is under way.  These considerations and 35 
assumptions were similarly applied at each of the alternative sites to provide a common basis 36 
for comparison.  In the following discussion, the NRC staff compares the impact levels between 37 
the proposed site and each alternative site.  38 
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Table 9-18.  Comparison of Cumulative Impacts at the Proposed and Alternative Sites 1 

Resource Area Bell Bend Montour Humboldt Seedco 
Land Use SMALL MODERATE MODERATE MODERATE 
Water-Related     
 Surface-Water Use  MODERATE  MODERATE  MODERATE  MODERATE  
 Surface-Water Quality MODERATE  MODERATE  MODERATE  MODERATE  
 Groundwater Use SMALL SMALL SMALL SMALL 
 Groundwater Quality SMALL SMALL SMALL SMALL 
Ecology     
 Terrestrial Ecosystems  MODERATE MODERATE MODERATE MODERATE 
 Aquatic Ecosystems MODERATE to 

LARGE  
MODERATE to 
LARGE  

MODERATE to 
LARGE   

MODERATE to 
LARGE  

Socioeconomic(a)     
Physical impacts SMALL except 

for MODERATE 
cumulative 
impacts from 
other planned 
road 
improvements 

SMALL except 
for MODERATE 
cumulative 
impacts from 
other planned 
road 
improvements 

SMALL except 
for MODERATE 
aesthetic 
impacts 

SMALL except 
for MODERATE 
aesthetic 
impacts 

Demography SMALL SMALL SMALL SMALL 
Economic impacts on the 
community 

SMALL and 
beneficial except 
for MODERATE 
and beneficial  
economic 
impacts on 
Columbia County
and MODERATE 
and beneficial 
tax impacts on 
Salem Township 
and the Berwick 
Area School 
District 

SMALL and 
beneficial except 
for MODERATE 
and beneficial 
economic 
impacts on 
Montour County 
and LARGE and 
beneficial tax 
impacts on Derry 
Township  

SMALL except 
for MODERATE 
and beneficial 
economic 
impacts on 
Luzerne County 
and MODERATE 
and beneficial 
tax impacts on 
Hazle Township  

SMALL except 
for MODERATE 
and beneficial 
economic 
impacts on 
Northumberland 
County and 
LARGE and 
beneficial tax 
impacts on Coal 
Township  
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Table 9-18.  (contd) 1 

Resource Area Bell Bend Montour Humboldt Seedco 
Infrastructure and 
community services 

SMALL except 
for MODERATE 
traffic impacts on 
area highways, 
MODERATE 
housing impacts 
in the Borough of 
Berwick, and 
MODERATE 
student impacts 
on the Berwick 
Area School 
District 

SMALL except 
for MODERATE 
traffic impacts on 
area highways 

SMALL except 
for MODERATE 
traffic impacts on 
area highways 
and MODERATE 
student impacts 
on the Hazleton 
Area School 
District 

SMALL except 
for MODERATE 
traffic impacts on 
area highways 
and MODERATE 
student impacts 
on the Shamokin 
Area School 
District and the 
Mount Carmel 
Area School 
District 

Environmental Justice NONE NONE NONE NONE
Historic and Cultural 
Resources 

SMALL MODERATE to 
LARGE 

SMALL MODERATE to
LARGE 

Air Quality SMALL for 
criteria pollutants 
to MODERATE 
for GHG 
emissions.  

SMALL for 
criteria pollutants 
to MODERATE 
for GHG 
emissions.  

SMALL for 
criteria pollutants 
to MODERATE 
for GHG 
emissions.  

SMALL for 
criteria pollutants 
to MODERATE 
for GHG 
emissions.  

Nonradiological Health SMALL SMALL SMALL SMALL
Radiological Health SMALL SMALL SMALL SMALL
Postulated Accidents SMALL SMALL SMALL SMALL
(a) Ranges indicate differences in counties. 

The environmental impact areas listed in Table 9-18 have been evaluated using the NRC’s 2 
three-level standard of significance – SMALL, MODERATE, or LARGE – as set forth in the 3 
footnotes to Table B 1 of 10 CFR Part 51, Subpart A, Appendix B (TN250). 4 

SMALL – Environmental effects are not detectable or are so minor that they will neither 5 
destabilize nor noticeably alter any important attribute of the resource. 6 

MODERATE – Environmental effects are sufficient to alter noticeably, but not to 7 
destabilize, important attributes of the resource. 8 

LARGE – Environmental effects are clearly noticeable and are sufficient to destabilize 9 
important attributes of the resource. 10 

9.3.5.2 Environmentally Preferable Sites 11 

The cumulative impacts of building and operating a new nuclear unit at the BBNPP site and at 12 
each alternative site are SMALL for several impact categories.  The resource categories for 13 
which the impact level at an alternative site would be the same as that for the proposed site do 14 
not contribute to the determination that the alternative site is environmentally preferable to the 15 
proposed site.  Therefore, these categories are not discussed further in determining whether an 16 
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alternative site is environmentally preferable to the proposed site.  The resource areas for which 1 
an alternative site has a different impact level than the proposed site are discussed further to 2 
determine whether an alternative site is environmentally preferable to the proposed site.  In 3 
addition, for those cases in which the cumulative impacts for a resource would be greater than 4 
SMALL, consideration is given to those cases in which the impacts of the project at the specific 5 
site would not make a significant contribution to the cumulative impact level.  As shown in 6 
Table 9-18, there are some differences in impacts among the sites. 7 

Montour Site 8 

Land Use.  The cumulative land-use impacts at the Montour site would be MODERATE, and a 9 
new nuclear power plant would be a significant contributor because of (1) unavoidable losses of 10 
farmland, including prime farmland, necessary to build the proposed new reactor at the Montour 11 
site and (2) possible land-use conflicts from having to traverse numerous offsite properties to 12 
establish new ROWs for transmission lines and water pipelines. 13 

Comparatively, cumulative land-use impacts from a new nuclear power plant at the BBNPP site 14 
would be SMALL because, as determined in Chapter 4, the proposed activities would be 15 
consistent with applicable zoning, would not conflict with any land-use plans or known land-use 16 
objectives, and would have no substantial effects on agriculture, forestry, and mineral 17 
development activities in the surrounding landscape.  Further, as determined in Chapter 7 no 18 
other reasonably foreseeable projects within the ROI would add to the cumulative land-use 19 
impacts of the project at the BBNPP site. 20 

Economic Impacts on the Community.  The cumulative economic and tax impacts at the 21 
Montour site would be SMALL to LARGE and beneficial.  A new nuclear power plant at the 22 
Montour site would be a significant contributor to these beneficial impacts, which would be 23 
SMALL and beneficial in the 50-mi region, but MODERATE and beneficial in the economic 24 
impact area, and the tax impacts on Derry Township would be LARGE and beneficial.  25 

Comparatively, cumulative economic and tax impacts from a new nuclear power plant at the 26 
BBNPP site would be SMALL to MODERATE and beneficial in Salem Township and the 27 
Berwick Area School District.    28 

Infrastructure and Community Services.  The cumulative housing impacts from a new 29 
nuclear power plant at the Montour site would be SMALL, because the region around this site 30 
would have a greater ability to absorb the in-migrating workforce and would not have an area 31 
such as Berwick that would disproportionately focus housing demand.  32 

Comparatively, cumulative housing impacts from a new nuclear power plant at the BBNPP site 33 
would be MODERATE during construction and SMALL during operations.  The analyses 34 
concluded that although the local area has the capacity to absorb the predicted influx of in-35 
migrating workers, because of the limited availability of housing in the Berwick area, the housing 36 
demand would likely result in the use of campgrounds, motels, and other transient housing 37 
options, and this demand would result in an increase in prices of all forms of available housing, 38 
as experienced during construction of SSES. 39 
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The cumulative education impacts from a nuclear power plant at the Montour site would be 1 
SMALL because the student-to-teacher ratio would not be greatly exceeded.  The reviewers 2 
noted that for all sites the beneficial economic and tax impacts could provide sufficient 3 
resources to hire additional teachers and mitigate any negative impacts on the local schools. 4 

Comparatively, education impacts during construction from a new nuclear power plant at the 5 
BBNPP site would be MODERATE.  Impacts would be most noticeable at the Berwick Area 6 
School District during the building phase.  Education impacts would result because in-migrating 7 
students would result in an increase in student-to-teacher ratios in excess of Pennsylvania 8 
statewide average student-to-teacher ratios. 9 

Historic and Cultural.  The cumulative cultural and historical resources impacts at the Montour 10 
site would be MODERATE to LARGE and the impacts from a nuclear power plant would be a 11 
significant contributor to these impacts.  This impact level determination reflects the high 12 
probability of archaeological sites within the direct effects APE of the Montour site and indirect 13 
effects from visual impacts that could occur to the NRHP-listed Keefer Covered Bridge No. 7 14 
and Exchange Historic District, both of which are within 1.7 mi (2.7 km) of the Montour site.   15 

Comparatively, cultural and historical resources impacts from a new nuclear power plant at the 16 
BBNPP site would be SMALL.  Planned construction would not affect known historical 17 
properties on the BBNPP site. 18 

Humboldt Site 19 

Land Use.  Cumulative land-use impacts at the Humboldt site would be MODERATE, and a 20 
new nuclear power plant would be a significant contributor because of (1) possible land-use 21 
conflicts with two large commercial/industrial buildings located within the site boundary in the 22 
northeastern corner of the Humboldt site and (2) the need to traverse numerous offsite 23 
properties to establish new ROWs for transmission lines and water pipelines for a new reactor 24 
at the Humboldt site.  In addition, the surrounding area is experiencing substantial ongoing 25 
urban and light industrial development.   26 

As stated previously, comparatively, cumulative land-use impacts at the BBNPP site would be 27 
SMALL. 28 

Physical Impacts.  The physical impacts from building and operating a new nuclear power 29 
plant on workers and the local public, buildings, and roads near the Humboldt site would be 30 
SMALL.  However, the cumulative aesthetic and recreational impacts from a new nuclear power 31 
plant at the Humboldt site would be MODERATE and a new nuclear unit would be a significant 32 
contributor to those impacts because plumes from the proposed site would be visible over a 33 
vast distance, the site is located adjacent to the Eagle Rock Country Club, and the site is 34 
currently largely undeveloped.   35 

Comparatively, cumulative physical impacts at the BBNPP site would be SMALL, with the 36 
exception of the physical impacts on roads of planned improvements to Federal, State, and 37 
county roads and bridges, where impacts would be MODERATE.  However, building and 38 
operating a nuclear power plant would not be a significant contributor to the MODERATE and 39 
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temporarily adverse physical impacts on local road systems.  Aesthetic impacts from a new 1 
nuclear power plant at the BBNPP site would be SMALL because the site is bounded by forests 2 
and rolling terrain and has already been affected by the presence of the SSES cooling towers.  3 
Recreational impacts within 50 mi (80 km) of the BBNPP site would also be SMALL. 4 

Infrastructure and Community Services.  Similar to the Montour site, the cumulative housing 5 
impacts at the Humboldt site would be SMALL, principally because the region around this site 6 
would have a greater ability to absorb the in-migrating workforce and would not have an area 7 
such as Berwick that would disproportionately focus housing demand.   8 

Comparatively, cumulative housing impacts from a new nuclear power plant at the BBNPP site 9 
would be MODERATE during construction and SMALL during operations.  The analyses 10 
concluded that although the local area has the capacity to absorb the predicted influx of in-11 
migrating workers, because of limited availability of housing in the Berwick area, housing 12 
demand would likely result in the use of campgrounds, motels, and other transient housing 13 
options, and this demand would result in an increase in prices of all forms of available housing, 14 
as experienced during construction of SSES. 15 

Seedco Site 16 

Land Use.  The cumulative land-use impacts at the Seedco site would be MODERATE, and a 17 
new nuclear power plant would be a significant contributor because of (1) potentially noticeable 18 
land-use challenges related to use of the steep topography at the Seedco site and (2) potential 19 
land-use conflicts from having to traverse numerous offsite properties to establish new ROWs 20 
for transmission lines and water pipelines.  In addition, the surrounding landscape continues to 21 
experience substantial land demands to support strip-mining activities.   22 

As stated previously, comparatively cumulative land-use impacts at the BBNPP site would be 23 
SMALL.  24 

Physical Impacts.  The cumulative physical impacts from building and operating a new nuclear 25 
power plant on workers and the local public, buildings, roads, and aesthetics near the Seedco 26 
site would be SMALL.  However, the cumulative aesthetic impacts at the Seedco site would be 27 
MODERATE and a new nuclear power plant would be a significant contributor to the 28 
MODERATE impacts because (1) plumes from the proposed site would be visible over a vast 29 
distance due to its location on top of a hill overlooking Pennsylvania SR 901, (2) the site’s 30 
proximity to adjacent commercial and residential development, (3) the proximity of the site to 31 
Shamokin, and (4) the fact that the site is currently undeveloped. 32 

Comparatively, cumulative physical impacts from a new nuclear power plant at the BBNPP site 33 
would be SMALL, with the exception of the physical impacts on roads of planned improvements 34 
to Federal, State, and county roads and bridges, where impacts would be MODERATE.  35 
However, the NRC-authorized activities would not be a significant contributor to the MODERATE 36 
and temporarily adverse physical impacts on local road systems.  Aesthetic impacts from a new 37 
nuclear power plant at the BBNPP site would be SMALL because the site is bounded by forests 38 
and rolling terrain and has already been affected by the presence of the SSES cooling towers.  39 
Recreational impacts within 50 mi (80 km) of the BBNPP site would also be SMALL. 40 



Environmental Impacts of Alternatives 

Draft NUREG–2179 9-238 April 2015 

Economic Impacts on the Community.  The cumulative economic and tax impacts at the 1 
Seedco site would be SMALL to LARGE and beneficial.  A new nuclear power plant at the 2 
Seedco site would be a significant contributor to these beneficial impacts, which would be 3 
SMALL in the 50-mi region, MODERATE and beneficial in Northumberland County, and LARGE 4 
and beneficial in Coal Township. 5 

Comparatively, cumulative economic and tax impacts from a new nuclear power plant at the 6 
BBNPP site would be SMALL to MODERATE and beneficial in Salem Township and the 7 
Berwick Area School District.   8 

Infrastructure and Community Services.  Similar to the Montour and Humboldt sites, the 9 
cumulative housing impacts from a new nuclear power plant at the Seedco site would be 10 
SMALL, principally because the region around this site would have a greater ability to absorb 11 
the in-migrating workforce and would not have an area such as Berwick that would 12 
disproportionately focus housing demand. 13 

Comparatively, cumulative housing impacts from a new nuclear power plant at the BBNPP site 14 
would be MODERATE during construction and SMALL during operations.  The analyses 15 
concluded that although the local area has the capacity to absorb the predicted influx of in-16 
migrating workers, because of limited availability of housing in the Berwick area, housing 17 
demand would likely result in the use of campgrounds, motels, and other transient housing 18 
options, and this demand would result in an increase in prices of all forms of available housing, 19 
as experienced during construction of SSES. 20 

Historic and Cultural.  The cumulative historical and cultural resources impacts from a nuclear 21 
power plant at the Seedco site would be MODERATE to LARGE and a new nuclear power plant 22 
would be a significant contributor to these impacts because this impact level determination 23 
reflects the presence of known NRHP-eligible historic structures and/or districts within the APEs 24 
of the Seedco site, which includes the NRHP-eligible Buck Ridge Mine & Renshaw Village and 25 
portions of the 1861 Northern Central Railroad and the Philadelphia & Reading Railroad, which 26 
are both linear historic districts with NRHP-listed or eligible contributing structures located 27 
elsewhere along their historical railway corridors.  Comparatively, historical and cultural 28 
resources impacts from a new nuclear power plant at the BBNPP site would be SMALL.  29 
Planned construction would not affect known historical properties on the BBNPP site. 30 

Summary 31 

As shown in Table 9-18, physical resources, infrastructure, and community services are the only 32 
resources for which cumulative impacts attributable to construction and operation of a nuclear 33 
plant at the BBNPP site might exceed similar impacts at one or more of the alternative sites.  34 
Like the alternatives sites, the physical resource impacts at the BBNPP site attributable to the 35 
proposed BBNPP unit would be SMALL.  The MODERATE cumulative impacts on physical 36 
resources at the BBNPP and Montour sites resulting from planned highway upgrades would 37 
occur even if the new nuclear power plant was not built at those sites.  The housing impacts 38 
would be limited to the construction period and would only noticeably affect the Berwick area 39 
near the BBNPP site.  The education impacts at all sites could be easily mitigated by applying 40 
resources from the beneficial economic and tax impacts.  In the case of impacts on taxes and 41 
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the local economy, a new nuclear power plant would have beneficial impacts on all sites; 1 
benefits might be slightly larger at some alternative sites than at the BBNPP site because of 2 
unique features of the local economies.  In contrast, use of the BBNPP site would have fewer 3 
impacts on land use, aesthetics and recreation, and historical and cultural resources than one or 4 
more of the alternative sites.  5 

Although differences and distinctions exist between the cumulative environmental impacts of 6 
building and operating a new nuclear plant at the proposed BBNPP site and at the alternative 7 
sites, the review team concludes that none of these differences is sufficient to determine that 8 
any of the alternative sites would be environmentally preferable to the proposed site for building 9 
of a new nuclear generating unit. 10 

9.3.5.3 Obviously Superior Sites 11 

None of the alternative sites was determined to be environmentally preferable to the BBNPP 12 
site.  Therefore, none of the alternative sites is obviously superior to the BBNPP site. 13 

9.4 System Design Alternatives 14 

The review team considered a variety of heat-dissipation system and circulating-water system 15 
(CWS) alternatives.  While other heat-dissipation systems and water systems are part of a 16 
nuclear power plant, the largest and most capable of causing environmental impacts is the CWS 17 
that cools and condenses the steam for the turbine generator.  Other water systems (e.g., the 18 
service-water system) are much smaller and therefore use less water than the CWS.  As a 19 
result, the review team only considers alternative heat-dissipation and water-treatment systems 20 
for the CWS.  The proposed CWS for the proposed BBNPP unit is a closed-cycle system that 21 
uses two natural draft cooling towers for heat dissipation (PPL Bell Bend 2013-TN3377).  The 22 
proposed system is discussed in detail in Chapter 3. 23 

9.4.1 Heat-Dissipation Systems 24 

Approximately two-thirds of the heat from a commercial nuclear reactor is rejected as heat to 25 
the environment.  The remaining one-third of the reactor-generated heat is converted into 26 
electricity.  Normal heat-sink cooling systems transfer the rejected heat load into the 27 
atmosphere and/or nearby waterbodies, primarily as latent heat exchange (evaporating water) 28 
or sensible heat exchange (warming the air or water).  Different heat-dissipation systems rely on 29 
different exchange processes.  The following sections describe alternative heat-dissipation 30 
systems considered by the review team for the proposed BBNPP unit. 31 

In its ER, PPL considered a range of CWS heat-dissipation systems, including a once-through 32 
cooling system and several closed-cycle cooling systems.  In addition to the closed-cycle 33 
natural draft cooling towers selected, PPL considered mechanical draft cooling towers, once-34 
through cooling into the Susquehanna River, cooling ponds, spray ponds, dry cooling towers, 35 
and a plume-abated cooling-tower system (PPL Bell Bend 2013-TN3377).  In addition, the 36 
review team considered hybrid cooling towers. 37 
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9.4.1.1 Wet Mechanical Draft Cooling Towers 1 

Wet mechanical draft cooling towers, which use about the same amount of water as the 2 
proposed natural draft cooling towers, use fans to force air through the stream of cooling water 3 
resulting in latent and sensible heat loss.  The environmental aspects of wet natural draft 4 
cooling towers and mechanical draft cooling towers are very similar.  Because both rely 5 
primarily on evaporation to dissipate the heat, water use is similar for natural and mechanical 6 
draft cooling towers; therefore, intake and discharge effects on aquatic biota would be similar.  7 
Notable differences are that natural draft cooling towers can be seen from a greater distance 8 
and that the greater tower height increases the potential for avian and bat collisions (NRC 2013-9 
TN2654).  The large size of natural draft cooling towers could have a greater visual and 10 
aesthetic impact than mechanical draft cooling towers.  Because the BBNPP site is located in a 11 
relatively remote area, the aesthetic impacts of proposed wet natural draft towers would be 12 
similar because visual impacts would be dominated by the plume rather than the tower.  The 13 
likelihood of bird collision impacts is higher for the proposed natural draft cooling towers than for 14 
mechanical draft cooling towers.  The fans required for mechanical draft would consume some 15 
of the proposed plant’s power; however, the energy savings from using natural draft versus 16 
mechanical draft cooling towers are minimal.  Therefore, the review team determined that wet 17 
natural draft cooling towers and wet mechanical draft towers are environmentally equivalent for 18 
the proposed BBNPP unit. 19 

9.4.1.2 Once-Through Cooling 20 

Once-through cooling systems withdraw water from the source waterbody and return virtually 21 
the same volume of water at an elevated temperature to the receiving waterbody.  Typically the 22 
source waterbody and the receiving waterbody are the same, and the intake and discharge 23 
structures are separated to limit recirculation.  While there is essentially no consumptive use of 24 
water in a once-through heat-dissipation system, the elevated temperature of the receiving 25 
waterbody would result in some induced evaporative loss that decreases the net water supply.  26 
The elevated temperature also can adversely affect the biota of the receiving waterbody.  The 27 
large intake flows would result in impingement and entrainment losses.  Based on recent 28 
changes to implementation plans to meet Section 316(b) of the Clean Water Act (33 USC 1344 29 
et seq.-TN1019), the review team has determined that once-through cooling systems for new 30 
nuclear reactors are unlikely to be permitted in the future, except in rare and unique situations.  31 
The thermal impacts on aquatic biota during low-flow conditions may be significant.  Therefore, 32 
in addition to the Clean Water Act 316(b) considerations, the review team determined that once-33 
through designs were not a feasible alternative design and eliminated it from further 34 
consideration as part of the cooling system for the proposed BBNPP unit. 35 

9.4.1.3 Cooling Pond 36 

Use of a recirculating cooling pond was considered as an alternative cooling-system design.  37 
Studies performed by PPL determined the size pond needed for a 1,300 MW plant to be 38 
2,470 ac (PPL Bell Bend 2013-TN3377).  The pond would eliminate substantially greater areas 39 
of wetlands, terrestrial habitat, and natural surface-water habitat than would other CWS 40 
alternatives.  The review team determined that, because of the land-use requirements, a cooling 41 
system using a recirculating cooling pond was not an environmentally preferable alternative at 42 
the BBNPP site. 43 
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9.4.1.4 Spray Pond 1 

Spray-pond cooling systems reduce the land use required by cooling ponds by spraying water 2 
into the atmosphere to enhance evaporative cooling.  In addition to evaporation, heat transfer 3 
from the spray canals to the atmosphere occurs through black-body radiation and conduction.  4 
Assuming the pond area could be reduced 10 percent of the standard cooling pond area with 5 
the introduction of sprays, the land-use requirement would be 247 ac (PPL Bell Bend 2013-6 
TN3377), which is still a large amount of land.  Furthermore, terrestrial and aquatic habitat 7 
adjacent to the canal could be exposed to drift from spray operations.  Based on the additional 8 
land and terrain requirements to build the spray pond and the possible impact from spray drift, 9 
the review team concludes that use of a spray pond would not be an environmentally preferable 10 
alternative for the BBNPP site. 11 

9.4.1.5 Dry Cooling Towers 12 

Dry cooling towers have never been used to cool nuclear or fossil facilities of this size.  Dry 13 
cooling towers would eliminate virtually all water-related impacts from the cooling-system 14 
operation.  No makeup water would be needed for cooling, and no blowdown water would be 15 
generated.  This alternative could reduce water-use impacts.  Dry cooling systems would be 16 
larger than the proposed cooling-tower systems, and would require more onsite land to 17 
accommodate the large dry cooling structures.  Dry cooling systems can result in a significant 18 
loss in dependable electrical generation capacity particularly during higher ambient temperature 19 
conditions because the theoretical approach temperature is limited to the dry-bulb temperature 20 
and not the lower wet-bulb temperature.  Additional electrical losses occur with dry cooling 21 
because of the parasitic energy requirements of the large array of fans involved.  This loss in 22 
generation efficiency translates into increased impacts on the fuel cycle.  Therefore, the review 23 
team therefore determined that building and operation of dry cooling towers would not be an 24 
environmentally preferable alternative for the BBNPP site because of the impact on plant 25 
availability and capacity, as well as inefficiencies in energy production resulting in higher fuel-26 
cycle impacts. 27 

9.4.1.6 Combination Wet/Dry Hybrid Cooling-Tower System 28 

Combination wet/dry hybrid cooling towers have never been used to cool nuclear or fossil 29 
facilities the size of the proposed BBNPP unit.  A mechanical draft wet/dry hybrid cooling-tower 30 
system uses both wet and dry cooling cells to limit consumption of cooling water, often with the 31 
added benefit of reducing plume visibility.  Water used to cool the turbine generators generally 32 
passes first through the dry portion of the cooling tower where heat is removed by drawing air at 33 
ambient temperature over tubes through which the water is moving.  Cooling water leaving the 34 
dry portion of the tower then passes through the wet tower where the water is sprayed into a 35 
moving air stream and additional heat is removed through evaporation and sensible heat 36 
transfer.  When ambient air temperatures are low, the dry portion of these cooling towers may 37 
be sufficient to meet cooling needs.  During hot, dry summer months, a hybrid system still would 38 
rely on the wet portion of the system and, therefore, would have a reduced benefit at the same 39 
time that consumptive-use concerns are highest.  The use of the dry portion of the system 40 
would result in a loss in generating efficiency that would translate into increased impacts on the 41 
fuel cycle.  The review team determined that while such hybrid cooling technology may be 42 
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feasible for the BBNPP site, it still poses several significant technical challenges for its 1 
installation and operation.  Therefore, the review team concludes that the building and operation 2 
of a combined wet/dry cooling-tower system would not be an environmentally preferable 3 
alternative for the proposed BBNPP unit. 4 

9.4.1.7 Mechanical Draft with Plume Abatement 5 

Adding additional heat to a saturated cooling-tower exhaust, without adding additional water, 6 
would result in sub-saturated water vapor.  Sub-saturated water vapor reduces the potential for 7 
a visible plume.  The concept behind a mechanical draft cooling tower with plume abatement is 8 
similar to the wet/dry hybrid cooling system described above with the design parameters 9 
focused on reducing the visual plume.  Such designs also may result in slightly less 10 
consumptive use than mechanical draft cooling towers without plume abatement.  The aesthetic 11 
impacts at the BBNPP site with a mechanical draft cooling tower without plume abatement were 12 
determined to be SMALL; therefore, a mechanical draft tower with plume abatement offers no 13 
significant advantage.  These towers often have a larger footprint and require additional energy 14 
to operate, resulting in a net loss of energy available to meet the demand for power.  For these 15 
reasons, the review team concludes that the building and operation of mechanical draft cooling 16 
towers with plume abatement would not be an environmentally preferable alternative for the 17 
BBNPP site. 18 

9.4.2 Circulating-Water Systems 19 

The review team also evaluated alternatives to the proposed intakes and discharges for the 20 
normal heat-sink cooling system, based on the proposed heat-dissipation system water 21 
requirements.  The capacity requirements of the intake and discharge system are defined by the 22 
proposed heat-dissipation system.  For the proposed BBNPP unit, the proposed heat-23 
dissipation system is a closed-cycle system that uses natural draft cooling towers for heat 24 
dissipation. 25 

As indicated in Section 3.4.2.2, the maximum CWS makeup-water withdrawal for the proposed 26 
BBNPP unit is 23,808 gpm (53 cfs).  PPL considered two potential alternative sources for 27 
supplying makeup water for the BBNPP site:  municipal water (i.e., either potable water or 28 
reclaimed wastewater) and groundwater (PPL Bell Bend 2013-TN3377).  Based on the small 29 
local capacities, the review team determined that municipal water is not a practical source of 30 
cooling water. 31 

9.4.2.1 Intake Alternatives 32 

The review team considered intake alternatives for taking water from the Susquehanna River for 33 
ultimate use by the condenser cooling system.  The intake structure for the proposed BBNPP 34 
unit is described in detail in Section 3.2.2.2.  PPL considered two alternative locations for the 35 
intakes:  one north of the proposed location and one south of the proposed location.  The review 36 
team also considered two alternative designs:  a mid-channel intake and an infiltration bed 37 
intake. 38 
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Alternative Locations of Shoreline Intakes 1 

PPL considered alternative locations both north and south of the proposed location.  According 2 
to PPL, both of these alternative sites would potentially impact wetlands and archaeological 3 
sites. 4 

Mid-Channel Intake 5 

A mid-channel intake allows intake structures to be located away from the shoreline.  A 6 
perforated pipe installed on the bottom of the river would allow water to be withdrawn from the 7 
river.  Installing and maintenance of the intake would involve impacts to the riverbed.  Aquatic 8 
organisms entrained in the intakes would be subsequently screened and returned to the river 9 
from a structure located away from the shoreline. 10 

Infiltration Bed Intake/Radial Collector Well 11 

An infiltration bed intake structure would consist of an infiltration bed with perforated pipes 12 
embedded in the gravel to collect the water.  Larger pipes would carry the water from the 13 
perforated pipes to pumps located in a concrete structure on land.  The intake system would 14 
include piping to backwash the gravel infiltration bed. 15 

Construction would disturb less than an acre of the riverbed; however, it may require installation 16 
of a temporary cofferdam.  These impacts would be expected to be temporary. 17 

Intake velocities would be negligible, reducing the possibility of fish impingement.  Backwashing 18 
the gravel bed would push entrapped sediment and debris back into the river current, allowing it 19 
to continue downstream.  The frequency at which the gravel bed would need to be backwashed 20 
would be determined by head loss as the bed became loaded with debris.  Backwashing would 21 
cause an increase in turbidity downstream of the gravel bed.  In addition, river currents could 22 
scour the gravel bed leading to impaired performance. 23 

A similar concept would be the installation of radial collector wells.  Instead of a gravel bed 24 
constructed in the riverbed, this alternative would drill horizontally beneath the riverbed and 25 
thereby reduce installation impacts.  However, several radial well systems would be required 26 
and likely require expanding the proposed region into areas north and/or south of the proposed 27 
location. 28 

Intake Alternatives Summary 29 

Building intakes at locations north and south of the proposed location may impact wetlands and 30 
cultural resources.  In addition, a number of installation and operational considerations related 31 
to the infiltration bed design and radial collector well design limit the practicality of this 32 
alternative.  The impacts associated with aquatic ecology for the proposed intake have been 33 
determined to be minor in Chapters 4 and 5.  Therefore, the review team determines that there 34 
are no alternative intake designs that would be environmentally preferable to the proposed 35 
intake design for the BBNPP site. 36 
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9.4.2.2 Discharge Alternatives 1 

PPL proposes to discharge blowdown from the proposed BBNPP unit to the Susquehanna River 2 
through a multiport discharge pipe.  A detailed description of the proposed discharge system is 3 
presented in Section 3.2.2.2.  PPL mentioned no alternative discharge designs in its ER (PPL 4 
Bell Bend 2013-TN3377).  They mentioned the history of a similar upstream discharge for the 5 
SSES that has been monitored for 24 years.  The review team considered shoreline discharge 6 
and single port mid-channel discharges as alternatives.  The review team determined that 7 
neither of these designs could reasonably be expected to dissipate the thermal plume more 8 
rapidly than the proposed design.  The review team determined that the impacts of operation of 9 
the proposed discharge system would be minor and that no alternative discharge designs would 10 
be environmentally preferable to the proposed discharge design at the BBNPP site. 11 

9.4.2.3 Water Supplies 12 

The review team considered alternative sources for the CWS, including water reuse and 13 
groundwater. 14 

Water Reuse 15 

Sources of water for reuse can come either from the plant itself or from other local water users.  16 
Sanitary wastewater-treatment plants are the most ubiquitous sources of water for reuse.  17 
Agricultural processing, industrial processing, and oilfield production can also provide significant 18 
supplies of water for reuse.  Additional treatment (e.g., tertiary treatment and chlorination) may 19 
be required to provide water of appropriate quality for the specific plant need.  The population 20 
density is low, and few suitable industrial sources of wastewater are located around the BBNPP 21 
site, so adequate reliable wastewater sources are not currently available.  Therefore, the review 22 
team determined that water reuse would not be an environmentally preferable alternative to 23 
PPL’s proposed water supply, and it was not evaluated further. 24 

Groundwater 25 

Groundwater is not considered a viable source of cooling water for the proposed BBNPP unit 26 
because the geologic formations in the vicinity of the site generally are not permeable enough to 27 
sustain the well yields required to support the condenser cooling-water makeup need 28 
(23,808 gpm).  Characterizations performed at the BBNPP site support this assertion (see 29 
Chapter 2).  The review team finds that the groundwater resource could not practically meet the 30 
cooling-water demands of the proposed BBNPP unit.  Therefore, the review team determined 31 
that groundwater would not be a feasible alternative to PPL’s proposed water supply. 32 
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10.0 Conclusions and Recommendations

The U.S. Nuclear Regulatory Commission (NRC or the Commission) received an application 1 
from PPL Bell Bend, LLC (PPL) for a combined construction permit and operating license 2 
(combined license or COL) for the Bell Bend Nuclear Power Plant (BBNPP).  The location for 3 
the proposed BBNPP is a greenfield site near Berwick, in Luzerne County, Pennsylvania, 4 
approximately 115 mi northwest of Philadelphia, Pennsylvania.  In its application, PPL specified 5 
the reactor design as AREVA NP Inc.’s (AREVA’s) U.S. Evolutionary Power Reactor (U.S. EPR) 6 
design. 7 

Section 102 of the National Environmental Policy Act of 1969, as amended (NEPA) (42 USC 8 
4321 et seq.-TN661), states that an environmental impact statement (EIS) is required for major 9 
Federal actions that significantly affect the quality of the human environment.  Section 102(2)(C) 10 
of NEPA requires that an EIS include information on the following: 11 

 the environmental impact of the proposed action12 

 any adverse environmental effects that cannot be avoided if the proposal is implemented13 

 alternatives to the proposed action14 

 the relationship between local short-term uses of the environment and the maintenance and15 
enhancement of long-term productivity16 

 any irreversible and irretrievable commitments of resources that would be involved if the17 
proposed action is implemented.18 

NRC has implemented NEPA in Title 10 of the Code of Federal Regulations (CFR) Part 51 19 
(TN250).  In 10 CFR 51.20, NRC requires preparation of an EIS for issuance of a COL.  Subpart 20 
C of 10 CFR Part 52 (TN251) contains the NRC regulations related to a COL. 21 

The proposed actions related to the COL application are (1) the NRC issuance of a COL for 22 
construction and operation of one new U.S. EPR unit at the BBNPP site, and (2) the U.S. Army 23 
Corps of Engineers (USACE) issuance of a permit pursuant to Section 404 of the Federal Water 24 
Pollution Control Act (also referred to as the Clean Water Act) (33 USC 1251 et seq.-TN662) 25 
and Section 10 of the Rivers and Harbors Appropriation Act of 1899 (33 USC 403 et seq.-26 
TN660).  If issued, the USACE permit would authorize the impact on waters of the United 27 
States, including jurisdictional wetlands, for the construction of the BBNPP and various 28 
associated, integral project components, including construction of the cooling-water intake system 29 
(including intake and blowdown pipelines), grading around the power block, access roads, 30 
expanding the existing SSES switchyard, and constructing a new 500-kV transmission line onsite 31 
from the BBNPP to the switchyard.  32 

The environmental review described in this draft EIS was conducted by a review team 33 
consisting of NRC staff, its contractor’s staff, and staff from the USACE.  During the course of 34 
preparing this draft EIS, the review team reviewed the environmental report (ER) submitted by 35 
PPL (PPL Bell Bend 2013-TN3377) and supplemental revisions and documentation; consulted 36 
with Federal, State, Tribal, and local agencies; and followed the guidance set forth in NUREG-37 
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1555, Environmental Standard Review Plans (NRC 2000-TN614), and NUREG-0800, Standard 1 
Review Plan for the Review of Safety Analysis Reports for Nuclear Power Plants (NRC 2007-2 
TN613), and Interim Staff Guidance “Environmental Issues Associated with New Reactors” 3 
(NRC 2014-TN3767).  In addition, the NRC considered the public comments related to the 4 
environmental review received during the scoping process.  The public comments are provided 5 
in Appendix D. 6 

Included in this draft EIS are (1) the results of the NRC staff’s preliminary analyses, which 7 
consider and weigh the environmental effects of the proposed action and of constructing and 8 
operating a new unit at the BBNPP site, (2) mitigation measures for reducing or avoiding 9 
adverse effects, (3) the environmental impacts of alternatives to the proposed action, and 10 
(4) the NRC staff’s recommendation regarding the proposed action based on its environmental 11 
review.   12 

The USACE’s role as a cooperating agency in the preparation of this EIS is intended to confirm 13 
that the information presented in the EIS is adequate to fulfill the requirements of USACE 14 
regulations and Clean Water Act Section 404(b)(1) Guidelines (hereafter referred to as 15 
404(b)(1) Guidelines) to construct the preferred alternative identified in the EIS.  The 404(b)(1) 16 
Guidelines for Specification of Disposal Sites for Dredged or Fill Material (40 CFR Part 230-17 
TN427) contains the substantive environmental criteria used by USACE in evaluating 18 
discharges of dredged or fill material into waters of the United States.  The USACE’s Public 19 
Interest Review (33 CFR Part 320-TN424) directs the USACE to consider a number of factors 20 
as part of a balanced evaluation process.  While the USACE concurs as part of the review team 21 
with the designation of impact levels for terrestrial or aquatic resources, in so far as waters of 22 
the United States are concerned, the USACE must conduct a quantitative comparison of 23 
impacts on waters of the United States as part of the 404(b)(1) analysis and Public Interest 24 
Review process.  Both USACE’s 404(b)(1) Guidelines and Public Interest Review process will 25 
be part of its permit decision document and will not be addressed in this EIS.  The USACE will 26 
document its conclusion of the review process, including the requirement for compensatory 27 
mitigation, in accordance with 33 CFR Part 332 (TN1472), Compensatory Mitigation for Losses 28 
of Aquatic Resources, in its permit decision document. 29 

Environmental issues are evaluated using the three-level standard of significance—SMALL, 30 
MODERATE, or LARGE—developed by the NRC using guidelines from the Council on 31 
Environmental Quality (CEQ) (40 CFR 1508.27 [TN428]).  Table B-1 of 10 CFR Part 51, 32 
Subpart A, Appendix B (TN250), provides the following definitions of the three significance 33 
levels: 34 

SMALL – Environmental effects are not detectable or are so minor that they will 35 
neither destabilize nor noticeably alter any important attribute of the resource. 36 

MODERATE – Environmental effects are sufficient to alter noticeably, but not to 37 
destabilize, important attributes of the resource. 38 

LARGE – Environmental effects are clearly noticeable and are sufficient to 39 
destabilize important attributes of the resource. 40 
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Mitigation measures were considered for each environmental issue and are discussed in the 1 
appropriate sections.  During its environmental review, the review team considered planned 2 
activities and actions that PPL indicates it and others would likely take if PPL receives the COL.  3 
In addition, PPL provided estimates of the environmental impacts resulting from the building and 4 
operation of the proposed new nuclear unit on the BBNPP site. 5 

10.1 Impacts of the Proposed Action 6 

In a final rule dated October 9, 2007 (72 FR 57416-TN260), the Commission limited the 7 
definition of “construction” to those activities that fall within its regulatory authority (10 CFR 51.4 8 
[TN250]).  Many of the activities required to build a nuclear power plant are not part of the NRC 9 
action to license the plant.  Activities associated with building the plant that are not within the 10 
purview of the NRC action are grouped under the term “preconstruction.”  Preconstruction 11 
activities include clearing and grading, excavating, erection of support buildings and 12 
transmission lines, and other associated activities.  Because the preconstruction activities are 13 
not part of the NRC action, their impacts are not reviewed as a direct effect of the NRC action.  14 
Rather, the impacts of the preconstruction activities are considered in the context of cumulative 15 
impacts.  Although the preconstruction activities are not part of the NRC action, they support, or 16 
are requisite to, the NRC action.  In addition, certain preconstruction activities require permits 17 
from the USACE or other Federal, State, and local agencies. 18 

Chapter 4 describes the relative magnitude of impacts related to construction and 19 
preconstruction activities and provides a summary of impacts in Table 4-12.  Impacts associated 20 
with operation of the proposed facilities are discussed in Chapter 5 and summarized in 21 
Table 5-22.  Chapter 6 describes the impacts associated with the fuel cycle, transportation, 22 
and decommissioning.  Chapter 7 describes the impacts associated with construction and 23 
preconstruction activities and operation of the new unit at the BBNPP site when considered 24 
along with the cumulative impacts of other past, present, and reasonably foreseeable future 25 
projects in the geographic region around the BBNPP site. 26 

10.2 Unavoidable Adverse Environmental Impacts 27 

Section 102(2)(C)(ii) of the National Environmental Policy Act of 1969 (NEPA) (42 USC 4321 et 28 
seq.-TN661) requires that an EIS include information about any adverse environmental effects 29 
that cannot be avoided if the proposal is implemented.  Unavoidable adverse environmental 30 
impacts are those potential impacts of the NRC action and the USACE action that cannot be 31 
avoided due to constraints inherent in utilizing the proposed BBNPP site and its associated 32 
offsite facilities. 33 

The unavoidable adverse environmental impacts associated with the granting of the COL for the 34 
BBNPP unit would include impacts of construction, preconstruction, and operation. 35 
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10.2.1 Unavoidable Adverse Impacts during Construction and Preconstruction 1 

Chapter 4 discusses in detail the potential impacts from construction and preconstruction of the 2 
proposed unit at the BBNPP site and presents mitigation and controls intended to lessen the 3 
adverse impacts.  Table 10-1 presents the unavoidable adverse impacts associated with 4 
construction and preconstruction activities to each of the resource areas evaluated in this EIS, 5 
as well as the mitigation measures that would reduce the impacts.  Impacts remaining after 6 
mitigation is applied (e.g., avoidance and minimization, but not including compensatory 7 
mitigation) are identified in Table 10-1 as unavoidable adverse impacts.  Unavoidable adverse 8 
impacts are the result of both construction and preconstruction activities, unless otherwise 9 
noted.  The impact determinations in Table 10-1 are for the combined impacts of construction 10 
and preconstruction.  For impact determinations that differ for the combined construction and 11 
preconstruction activities and the NRC-regulated activities, the impacts from the NRC-regulated 12 
activities are also identified in Table 10-1. 13 

The unavoidable adverse impacts are primarily attributable to preconstruction activities due to 14 
the initial land disturbance from clearing the land, land use, excavation, filling wetlands and 15 
waterways, adding impervious surfaces, and dredging.  NRC-authorized construction activities 16 
partially contribute to most of the unavoidable adverse impacts.  Approximately 357 ac within 17 
the BBNPP project boundary would be permanently disturbed.  This total includes 39 ac of 18 
previously developed land associated primarily with existing SSES facilities.  Areas disturbed to 19 
build these project features would be permanently converted to structures, pavement, and 20 
intensively maintained exterior grounds.  Forested land within onsite transmission-line, vehicle, 21 
railroad-spur, and utility-bridge corridors not occupied by structures or improvements would be 22 
converted to scrub/shrub vegetation (PPL Bell Bend 2013-TN3377).  Additional areas could be 23 
disturbed on a short-term basis as a result of temporary activities and facilities and laydown 24 
areas. 25 

Surface water would not be used to support building activities for the BBNPP.  Construction of 26 
the intake and discharge structures would alter the pattern of flow in the Susquehanna River, 27 
but these alterations would be localized and temporary, and the flow rate in the Susquehanna 28 
River would not be affected.  Dewatering of excavations for construction of the nuclear island, 29 
the cooling towers, and the Essential Service Water Emergency Makeup System (ESWEMS) 30 
pond are expected to reduce the flow in Walker Run, but the effects of dewatering on the 31 
average Walker Run discharge would be minor and temporary.  Dewatering of excavations is 32 
expected to locally alter the shallow groundwater flow patterns, but is not expected to 33 
significantly alter groundwater quality.  Groundwater withdrawn during dewatering will be 34 
discharged to surface waterbodies.  Discharge of groundwater withdrawn during dewatering will 35 
be regulated as part of the National Pollutant Discharge Elimination System (NPDES) permit 36 
issued by the Pennsylvania Department of Environmental Protection (PADEP). 37 
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Table 10-1. Unavoidable Adverse Environmental Impacts from Construction and 1 
Preconstruction 2 

Resource Area Impacts Mitigation Measures 
Unavoidable Adverse 

Impacts 

Land Use SMALL Mitigation measures proposed 
by the applicant to reduce 
preconstruction and 
construction activity impacts 
would include soil erosion and 
sedimentation control, 
controlled access roads, and 
restricted construction zones.  
Areas of temporary disturbance 
would be stabilized and 
restored after completion of 
building activities, and 
permanently disturbed locations 
would be stabilized and 
contoured to blend with the 
surrounding area.  Vegetation 
stabilization and restoration 
methods would comply with 
applicable laws, regulations, 
permit requirements and 
conditions, good engineering 
and construction practices, and 
recognized environmental best 
management practices (BMPs). 
New onsite transmission lines 
would be routed to avoid or 
minimize impacts on existing 
wetlands and any identified 
threatened and endangered 
species.   

Much of the  975-ac BBNPP 
site would likely be needed 
until end of project operations 
to maintain exclusion areas 
and security, although some 
areas of land within the site 
could potentially be used by 
unrelated but compatible land 
uses. 
Approximately 357 ac within 
the BBNPP project boundary 
would be permanently 
converted to structures, 
pavement, and intensively 
maintained exterior grounds.   
Approximately 306 ac of 
additional land within the 
BBNPP project boundary 
would be temporarily disturbed 
during construction activities. 
Up to four residences and 
associated outbuildings 
located within the exclusion 
area boundary would be 
vacated and removed or 
relocated during 
preconstruction activities.   
Building new onsite 
transmission lines would 
require the permanent removal 
of trees from under the new 
conductors.   

Water Use SMALL None. Local and temporary alteration 
of Susquehanna River flow.  
Local and temporary 
drawdown of local aquifers 
from excavation dewatering.  
Temporary reduction in 
groundwater discharge to 
Walker Run. 

3 
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Table 10-1.  (contd) 

Resource Area Impacts Mitigation Measures
Unavoidable Adverse 

Impacts 
Water Quality SMALL None. Local and temporary increase 

in suspended solids from 
construction in Susquehanna 
River.  Potential temporary 
increase in sediment discharge 
to waterbodies due to runoff 
and erosion.  Temporary and 
localized impacts from 
discharge of excavation 
dewatering product and spills. 

Ecological 
(terrestrial) 

MODERATE 
(NRC-authorized 

construction 
impact level is 

SMALL) 

Proposed wetland mitigation 
includes:  (1) a stream and 
floodplain restoration project on 
two reaches of Walker Run, 
reconfiguring the stream 
channel and adjacent wetlands; 
(2) removing a section of 
Confers Lane, creating 
wetlands in the former roadbed 
and restoring a hydrologic 
connection between two 
separated forested wetlands; 
and (3) restoring a portion of the 
North Branch Canal, enhancing 
wetlands at the PPL Riverlands 
location, and extending the 
existing recreational trail 
system. 
Additionally, PPL plans to 
monitor wetlands potentially 
affected by groundwater 
drawdowns caused by building 
the ESWEMS pond and 
implement hydrologic corrective 
action if maximal drawdown 
targets are not met. 
PPL would limit cutting of trees 
over 5 inches in diameter at 
breast height to a period 
between November 16 and 
March 31 to avoid impacts to 
the Federally listed Indiana bat 
during the non-hibernation 
period. 
PPL would incorporate planting 
host plants for State-ranked 
butterfly species into PPL’s 
mitigation plans for wetland 
creation and enhancement 
(noted above) and restoration of 
temporarily affected wetlands. 

Approximately 11.1 ac of 
jurisdictional wetlands and 
approximately 0.1 ac of non-
jurisdictional (isolated) 
wetlands would be disturbed 
by building BBNPP facilities. 
Building the ESWEMS pond 
could draw down localized 
groundwater levels temporarily 
affecting approximately 5.6 ac 
of wetlands not otherwise 
subject to project impacts. 
Cutting trees over 5 inches in 
diameter at breast height could 
affect foraging, roosting, and 
swarming habitat for the 
Federally listed Endangered 
Indiana bat. 
Site-preparation work could 
disturb host plants for multiple 
State-ranked butterfly species 
of conservation interest to 
PDCNR. 
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Table 10-1.  (contd) 

Resource Area Impacts Mitigation Measures
Unavoidable Adverse 

Impacts 
Ecological 
(aquatic) 

SMALL  Comply with Federal permits 
and State 401 water-quality 
certification.  Prepare and 
implement a Stormwater 
Pollution Prevention Plan 
(SWPPP) and BMPs to control 
erosion and sedimentation.  
Proposed mitigation includes (1) 
a stream and floodplain 
restoration project on two 
reaches of Walker Run to 
create 4,159 linear ft and 
enhance 853 linear ft of stream 
habitat. (2) restoration of the 
North Branch Canal system. 

Physical alteration of habitat 
(e.g., infilling, coffer dam 
placement, dredging) including 
temporary or permanent 
removal of associated benthic 
organisms, sedimentation, and 
changes in water quality.  
Aquatic habitats affected 
would include the intake and 
discharge locations in the 
North Branch Susquehanna 
River, the North Branch Canal 
Outlet, and 2,799 linear ft of 
Walker Run.  Other impacts 
include permanent shading 
over onsite tributaries from 
bridge installation, and 
installation of a culvert under 
the proposed rail extension.  

Socioeconomic
Physical and  
Aesthetic 

SMALL None. None. 

Demography SMALL None. None.
Economic 
Impacts to 
Community 

SMALL None. None. 

Infrastructure 
and Community 
Services 

SMALL to 
MODERATE. 

MODERATE for 
traffic impacts 
on the local 

highway 
network, 

housing impacts 
in the Borough 
of Berwick, and 
impacts on the 
Berwick Area 

School District.  
SMALL for other 

infrastructure 
and community 
service impacts. 

PPL has identified a number of 
mitigation measures to address 
traffic impacts, including 
installing signals at the BBNPP 
entrance access road; 
realigning lanes on U.S. Route 
11; adding new entrance and 
exit lanes on the access road at 
the intersection of U.S. Route 
11; retiming signals; restriping; 
adding through lanes, 
temporary traffic signals, 
parking restrictions, and 
additional school buses and 
drivers; possibly relocating 
school bus stops off of U.S. 
Route 11, and/or other 
measures at intersections 
affected by construction traffic. 
Increased property and worker-
related taxes can help offset 
some of the problems related  
to increased population (e.g., 
community facilities and 

Temporary, localized periodic 
traffic impacts during building.   
Temporary impacts on housing 
availability and prices in 
Berwick area during building. 
Temporary impacts on school 
facilities and student-to-
teacher ratios in Berwick Area 
School District during building. 
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Table 10-1.  (contd) 

Resource Area Impacts Mitigation Measures
Unavoidable Adverse 

Impacts 
infrastructure, police, fire 
protection, and schools). 

Environmental 
Justice 

SMALL None. None. 

Historic and 
Cultural 
Resources 

SMALL Formal inadvertent discovery 
procedures are in place to 
minimize impacts on potential 
onsite historic and cultural 
resources.  PPL and the 
Pennsylvania State Historic 
Preservation Office (SHPO) 
have agreed on “temporary 
avoidance and mitigation 
measures” that PPL will take to 
protect 36LU288 during 
preconstruction (Wise 2012-
TN1755).   

None. 

Meteorology 
and Air Quality 

SMALL Implement a dust-control plan 
prior to site preparation.  Obtain 
required air-quality permits from 
the PADEP.  

Temporary degradation of 
local air quality due to vehicle 
emissions and fugitive dust 
emissions during ground 
clearing, grading excavation 
activities, and operation of 
other temporary sources. 

Nonradiological 
Health 

SMALL Compliance with Federal, State, 
and local regulations governing 
construction activities and 
construction vehicle emissions, 
compliance with Federal and 
local noise-control ordinances, 
compliance with Federal and 
State occupational safety and 
health regulations, 
implementation of traffic 
management plan. 

Dust emissions, noise, 
occupational injuries, traffic 
accidents.  

Radiological 
Health 

SMALL Use of as-low-as-reasonably-
achievable principles. 

Radiological doses to the 
public and to construction 
workers at the BBNPP site 
from the adjacent SSES Units 
1 and 2 would be below the 
NRC public dose limits. 

Nonradioactive 
Waste 

SMALL Implement BMPs to minimize 
waste generation.  Manage 
wastes in accordance with 
Federal, State, and county 
requirements. 

Consumption of some landfill 
capacity.  Minor discharges to 
receiving waters and to 
atmosphere. 
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Onsite terrestrial habitats would be reduced through permanent or temporary losses of forests 1 
(approximately 222 ac), jurisdictional wetlands (approximately 11.1 ac, mostly of forested 2 
wetlands), and non-jurisdictional features (approximately 0.1 ac), as well as the potential 3 
temporary drawdown of as much as 5.6 ac of jurisdictional forested wetlands (PPL Bell 4 
Bend 2013-TN3377).  Habitat loss and fragmentation would reduce the suitability of mature 5 
deciduous forest onsite for State-listed avian species and forest interior birds.  Habitat loss and 6 
fragmentation would reduce the suitability of potential roosting habitat in deciduous forest for the 7 
Indiana bat and northern long-eared bat; a Federally listed species and a species proposed for 8 
Federal listing, respectively; as well as two State-ranked bat species.  Uncertainty exists 9 
regarding the potential for groundwater drawdown related to pumping from excavations to affect 10 
wetlands.  However, implementation of the conceptual mitigation plan would reduce the 11 
drawdown effects. 12 

Onsite freshwater resources and the Susquehanna River would experience temporary impacts 13 
as a result of modifying riparian areas, temporarily dewatering the North Branch Canal, and 14 
abandoning part of Walker Run as part of creating a new stream channel.  Building the new 15 
plant structures on the BBNPP site also would permanently change the Susquehanna River 16 
watershed, including the Walker Run watershed, by converting a portion of the existing 17 
watershed habitat to impervious surfaces.  The potential effects of the dewatering project 18 
excavations on nearby aquatic resources would be reduced by using the pumped groundwater 19 
to irrigate the area around an onsite stream. 20 

Cultural resource attributes would not be permanently altered by the construction, 21 
preconstruction, and operation of the proposed plant and transmission lines.  Within the direct 22 
(physical) and indirect (visual) Area of Potential Effect (APE), one site is eligible for listing in the 23 
National Register of Historic Places.  However, PPL and the Pennsylvania SHPO have agreed 24 
on “temporary avoidance and mitigation measures” that will protect the site.  Therefore, the 25 
Pennsylvania SHPO has agreed that there will be no adverse effects on the eligible site.  Three 26 
aboveground properties located within the viewshed of the proposed project have been 27 
determined to be eligible for the National Register of Historic Places.  For these sites, the 28 
Pennsylvania SHPO determined the visual impact of the proposed new cooling towers and 29 
plumes would be minimal due to the relative location of the new cooling towers and plumes west 30 
of, and behind, the existing SSES cooling towers and plumes.  31 

Socioeconomic impacts of building the proposed BBNPP unit would include an increase in 32 
traffic in the local highway network from construction workers, an increase in housing demand 33 
and prices in the Borough of Berwick, and noticeable impacts to the Berwick Area School 34 
District.  However, increases in employment and tax revenues during the construction period 35 
would benefit the local economy and the Berwick Area School District.  No unusual resource 36 
dependencies on minority and low-income populations in the region were identified. 37 

Air-quality impacts include temporary degradation due to vehicle emissions and fugitive dust 38 
emissions during ground clearing, grading excavation activities, and operation of other 39 
temporary sources.  Fugitive dust from land disturbances and building activities would be 40 
mitigated by the dust-control plan. 41 
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10.2.2 Unavoidable Adverse Impacts during Operation 1 

Chapter 5 provides a detailed discussion of the potential impacts from operation of the proposed 2 
unit at the BBNPP site and presents mitigation and controls intended to lessen the adverse 3 
impacts.  Table 10-2 presents the unavoidable adverse impacts on each of the resource areas 4 
evaluated in this EIS associated with operation of the proposed unit and the mitigation 5 
measures that would reduce the impacts.  Those impacts remaining after mitigation is applied 6 
(e.g. avoidance and minimization, but not including compensatory mitigation) are identified in 7 
Table 10-2 as unavoidable adverse impacts.  The unavoidable adverse impacts from operation 8 
for land use would be minimal and are associated with making land unavailable for other uses 9 
until after decommissioning of the proposed BBNPP unit.   10 

Table 10-2.  Unavoidable Adverse Environmental Impacts from Operation 11 

Resource Area Impact Mitigation Measures 
Unavoidable Adverse 

Impacts 

Land Use SMALL None Very small amounts of salt 
(0.0199 kg/ha/mo) would be 
deposited in the site vicinity 
from cooling-tower drift.   
Brief, minor shadowing effects 
caused by clouds generated 
during operation of the two 
cooling towers could affect 
properties located immediately 
outside the project boundary. 
Vegetation within the corridors 
of onsite transmission lines 
would be maintained by 
mowing; trimming; tree 
removal; and, if necessary, by 
applying herbicides and 
growth-regulating chemicals.   

Water Use SMALL Comply with 
Susquehanna River Basin 
Commission consumptive-
use mitigation 
requirements. 

Surface-water availability 
would not be noticeably 
altered, but during very dry 
years requiring prolonged 
consumptive-use mitigation, 
drawdown of Cowanesque 
Lake would adversely affect 
recreational use of the lake. 

Water Quality SMALL None. Localized increase in water 
temperature and concentration 
of chemicals in cooling-tower 
blowdown downstream from 
the outfall diffuser. 

12 
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Table 10-2.  (contd) 

Resource Area Impact Mitigation Measures 
Unavoidable Adverse 

Impacts 

Ecological 
(terrestrial)  

SMALL to 
MODERATE 

Implementation of BMPs 
associated with 
transmission-line corridor 
maintenance practices, 
including vegetation 
management BMPs and 
tree removal restrictions 
(size and timing of 
removal) to protect the 
Indiana bat. 

Impacts to species and 
habitats associated with 
vegetation maintenance on 
transmission-line rights-of-way 

Ecological 
(aquatic) 

SMALL Implement BMPs. 
Control erosion and 
sedimentation. 
Limit intake velocity. 
Use small mesh screens 
on intake system. 
Implement the use of a 
return system for 
impinged river biota. 
Meet applicable Federal 
and State discharge 
permit requirements. 

Increased stormwater runoff. 
Impingement and entrainment 
of river biota by cooling-water 
intake system. 
Temporarily increased turbidity 
from maintenance dredging 
and cleaning of intake and 
discharge systems. 
Temporary disturbance of 
receiving waters during 
consumptive-use mitigation 
water releases. 

Socioeconomic    

Physical and 
Aesthetic  

SMALL None. None. 

Demography SMALL None. None. 

Economic Impacts 
on Community 
and Taxes 

SMALL  None. None. 

Infrastructure and 
Community 
Services 

SMALL None. None. 

Environmental 
Justice SMALL None. None. 

Historic and 
Cultural 
Resources 

SMALL Formal inadvertent 
discovery procedures are 
in place to minimize 
impacts on potential 
onsite historic and cultural 
resources. 

None. 

Meteorology and 
Air Quality 

SMALL Compliance with Federal, 
State, and local air-quality 
permits and regulations. 

Slight increases in certain 
criteria pollutants and 
greenhouse gas emissions due 
to plant auxiliary combustion 
equipment (e.g., standby 
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Table 10-2.  (contd) 

Resource Area Impact Mitigation Measures 
Unavoidable Adverse 

Impacts 

diesel generators) and plumes 
and drift deposition from 
cooling towers. 

Nonradiological 
Health 

SMALL Use of antimicrobial 
agents in the cooling 
system, physical and 
administrative controls on 
exposure to cooling 
system discharge, 
compliance with Federal 
and local noise 
regulations, with Federal 
and State occupational 
safety regulations, and 
transmission-line design 
compliant with National 
Electric Safety Code 
standards. 

Increase in etiological agent 
growth, cooling-tower and 
pump noise, occupational 
injuries, acute and chronic 
electromagnetic field 
exposures. 

Radiological 
Health 

SMALL Doses to members of the 
public would be 
maintained below NRC 
and U.S. Environmental 
Protection Agency (EPA) 
standards; workers’ doses 
would be maintained 
below NRC limits and as 
low as reasonably 
achievable; and mitigative 
actions for members of 
the public would also 
ensure doses to biota 
other than humans would 
be well below National 
Council on Radiation and 
Measurements and the 
International Atomic 
Energy Agency 
guidelines. 

Small radiation doses to 
members of the public below 
NRC and EPA standards; as 
low-as-reasonably-achievable 
doses to workers; and non-
human biota doses less than 
National Council on Radiation 
and Measurements and 
International Atomic Energy 
Agency guidelines. 

Fuel cycle, 
Transportation, 
and 
Decommissioning 

SMALL Industrywide changes in 
technology are reducing 
fuel cycle impacts. 
Implement waste-
minimization program. 
Comply with the NRC and 
U.S. Department of 
Transportation (DOT) 
regulations 

Small impacts from fuel cycle 
as presented in Table S-3, 
10 CFR Part 51 (TN250). 
Small impacts from carbon 
dioxide, radon, and 
technetium-99. 
Small radiological doses that 
are within the NRC and DOT 
regulations from transportation 
of fuel and radioactive waste. 
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Table 10-2.  (contd) 

Resource Area Impact Mitigation Measures 
Unavoidable Adverse 

Impacts 

Small impacts from 
decommissioning as presented 
in NUREG–0586 (NRC 2002-
TN665) 

Nonradioactive 
Waste 

SMALL All wastes disposed in 
compliance with 
applicable Federal, State, 
and local requirements. 

Consumption of some landfill 
capacity.  Minor discharges to 
receiving waters and to 
atmosphere. 

Water-related impacts during operation would be mitigated through PPL’s adherence to 1 
Susquehanna River Basin Commission permits for water withdrawal and discharge.  Remaining 2 
adverse impacts on hydrological water-use and water-quality impacts during operation would be 3 
minimal and limited to increased water use, potential increases in sedimentation to bodies of 4 
surface water, and potential surface-water and groundwater contamination from inadvertent 5 
spills.   6 

Unavoidable adverse impacts on terrestrial ecology resources would include increased risks of 7 
bird collisions with structures and transmission lines, reduced wildlife use or avoidance of some 8 
habitats due to noise and disturbance, and minor impacts to vegetation from salt deposition 9 
near the mechanical draft cooling towers.  The potential impacts of increased traffic and 10 
nighttime security lighting on wildlife are likely to be minor. 11 

Unavoidable adverse aquatic impacts would include impingement and entrainment loss of 12 
organisms at the BBNPP cooling-water-system intake and the disruption of aquatic resources in 13 
the Cowanesque Lake and Cowanesque River during consumptive-use mitigation events.  14 
Impingement and entrainment impacts would be minimal during operation because the intake 15 
structure on the Susquehanna River would be designed and located to minimize effects on 16 
aquatic organisms.  Aquatic impacts from consumptive-use mitigation events would be relatively 17 
infrequent, would occur over relatively short periods, and would be less than those caused by 18 
natural events.  The cooling-water discharge from BBNPP into the Susquehanna River also 19 
would have minimal effects on aquatic organisms because of design and placement of the 20 
discharge pipe multiport diffuser and rapid mixing of the station blowdown with the river water.  21 
Operation of the intake and discharge structures would comply with the BBNPP NPDES permit 22 
obtained by PPL.  Stormwater impacts would be minimized by preparing and implementing 23 
BMPs and a SWPPP.  Other impacts from operational activities (e.g., salt deposition from 24 
cooling-tower drift, road maintenance during the winter, maintenance dredging, onsite 25 
maintenance of transmission corridors, and consumptive-use mitigation water releases from the 26 
Rushton Mine) would be minor or negligible and temporary.  Consumptive-use mitigation water 27 
releases from Cowanesque Lake would have relatively infrequent and temporary effects on the 28 
biota in Cowanesque Lake and the Cowanesque River. 29 
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One significant cultural resource was identified within the direct effects APE, and three 1 
significant resources are located within the architectural APE.  PPL has agreed to follow 2 
appropriate procedures if historic or cultural resources are discovered during operations 3 
activities. 4 

It is expected that air-quality impacts would be negligible, and pollutants emitted during 5 
operations would be insignificant.  Nonradiological and radiological health impacts would be 6 
minimal.  Nonradiological health impacts to members of the public from operation, including 7 
etiological agents, noise, electromagnetic fields, occupational health, and transportation of 8 
materials and personnel would be minimal because PPL would apply controls and measures to 9 
ensure compliance with Federal and State regulations.  Radiological doses to members of the 10 
public from operation of the proposed BBNPP unit would be below annual exposure limits set to 11 
protect the public. 12 

Adverse socioeconomic impacts likely would be similar in character to those during the building 13 
phase but smaller due to the smaller project-related population and workforce and the fact that 14 
these impacts will follow the larger building period demand, which is likely to have resulted in 15 
adaptations and growth in the affected communities.  Socioeconomic impacts would primarily be 16 
increased traffic, some damage to roads, increased demand for housing and public services, 17 
and increased employment opportunities.  Substantial increases in tax revenue once the new 18 
BBNPP unit becomes operational would benefit local government services and the Berwick 19 
Area School District. 20 

10.3 Relationship Between Short-Term Uses and Long-Term Productivity of the 21 
Human Environment 22 

Section 102(2)(C)(iv) of NEPA (42 USC 4321 et seq.-TN661) requires that an EIS include 23 
information about the relationship between local short-term uses of the environment and the 24 
maintenance and enhancement of long-term productivity.   25 

The local use of the human environment by the proposed project can be summarized in terms of 26 
the unavoidable adverse environmental impacts of construction and operation and the 27 
irreversible and irretrievable commitments of resources.  With the exception of the consumption 28 
of depletable resources as a result of plant construction and operation, these uses may be 29 
classed as short term.  The principal short-term benefit of the plant is represented by the 30 
production of electrical energy.  The economic productivity of the site, when used for this 31 
purpose, would be extremely large compared to the productivity from agriculture or other 32 
probable uses for the site. 33 

The maximum long-term impact on productivity would result when the plant is not immediately 34 
dismantled at the end of the period of plant operation, and, consequently, the land occupied by 35 
the plant structures would not be available for any other use.  However, the enhancement of 36 
regional productivity resulting from the electrical energy produced by the plant is expected to 37 
generate a correspondingly large increase in regional long-term productivity that would not be 38 
equaled by any other long-term use of the site.  In addition, most long-term impacts resulting 39 
from land-use preemption by plant structures can be eliminated by removing these structures or 40 
by converting them to other productive uses.  Once the unit is shut down the plant would be 41 
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decommissioned according to NRC regulations.  Once decommissioning is complete and the 1 
NRC license is terminated, the site would be available for other uses.  The review team 2 
concludes that the negative aspects of plant construction and operation as they affect the 3 
human environment would be outweighed by the positive long-term enhancement of regional 4 
productivity through the generation of electrical energy. 5 

10.4 Irreversible and Irretrievable Commitments of Resources 6 

Section 102(2)(C)(v) of NEPA (42 USC 4321 et seq.-TN661) requires that an EIS include 7 
information about any irreversible and irretrievable commitments of resources that would occur 8 
if the proposed actions are implemented.  The term “irreversible commitments of resources” 9 
refers to environmental resources that would be irreparably changed by the building or 10 
operation activities authorized by the NRC licensing or USACE permitting decisions, where the 11 
environmental resources could not be restored at some later time to the resource’s state before 12 
the relevant activities.  “Irretrievable commitments of resources” refers to materials that would 13 
be used for or consumed by the new unit in such a way that they could not, by practical means, 14 
be recycled or restored for other uses.  The resources discussed in this section are the 15 
environmental resources discussed in Chapters 4, 5, and 6.   16 

10.4.1 Irreversible Commitments of Resources 17 

Irreversible commitments of environmental resources resulting from the BBNPP, in addition to 18 
the materials used for the nuclear fuel, are described in the following sections. 19 

10.4.1.1 Land Use 20 

Land designated for the storage of radioactive and nonradioactive waste, onsite and offsite, is 21 
dedicated to that use and would be unavailable for other uses during the operational period. 22 
Following decommissioning and the development and transfer of waste material to a permanent 23 
offsite storage area, onsite waste storage areas could be reclaimed.  The land used for the 24 
proposed BBNPP, with the exception of any filled wetlands, would not be irreversibly committed 25 
because once the proposed BBNPP ceases operations and the plant is decommissioned in 26 
accordance with NRC requirements, the land supporting the facilities could be returned to most 27 
other industrial or nonindustrial uses.  The approximately 292 ac of prime farmland that would 28 
be affected by the project would be irreversibly converted to developed land or experience 29 
surface soil damage such that the soil properties responsible for the prime farmland designation 30 
would be irreversibly damaged.   31 

10.4.1.2 Water Use 32 

Under average conditions, 17,064 gpm (38 cfs) of surface water used as cooling water would be 33 
lost through evaporation and drift (i.e., referred to as consumptive use) during operation.  There 34 
would be minor consumptive use of groundwater from a municipal supply (40 gpm) and no 35 
discharge to groundwater during operation.  36 
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10.4.1.3 Ecological Resources 1 

Approximately 357 ac of terrestrial habitat would be permanently lost, at least for the duration of 2 
project operations.  Approximately 306 ac of additional terrestrial habitat would be temporarily 3 
disturbed while project facilities are built.  Several decades would be necessary for temporarily 4 
disturbed forest habitats to revert to their present characteristics through natural succession, 5 
and even temporary soil disturbances could introduce uncertainty as to whether baseline 6 
ecological conditions could ever be regained.  Approximately 1.2 ac of wetlands would be 7 
permanently filled (at least over the duration of project operations) and an additional 0.9 ac of 8 
wetlands would be temporarily filled.  None of the filled wetlands can be expected to revert to 9 
wetlands through natural succession, and the success of any future purposeful efforts to remove 10 
the fill and restore natural wetlands resembling baseline conditions is uncertain.  An estimated 11 
9.0 ac of forested wetlands would be maintained in scrub-shrub condition over the course of 12 
project operations; these wetlands can be expected to revert to forested wetlands through 13 
natural succession if maintenance ceases. 14 

Permanent losses of onsite aquatic habitats include filling of the 617 linear ft of the North 15 
Branch Canal Outlet, abandonment of 2,799 linear ft of Walker Run stream segments, and loss 16 
of 125 ft of benthic habitat in Unnamed Tributary 5.  Dredging activities for the installation of the 17 
cooling-water intake and discharge structures would permanently remove 17,000 to 25,000 yd3 18 
of sediment, and result in a loss of 0.08 ac of river-bottom habitat.  Benthic organisms present in 19 
these sediment habitats would be lost.   20 

10.4.1.4 Socioeconomic Resources 21 

The staff expects that no irreversible commitments would be made to socioeconomic resources 22 
because they would be reallocated for other purposes once the plant is decommissioned. 23 

10.4.1.5 Historic and Cultural Resources 24 

There are no irreversible or irretrievable commitments of resources for historic and cultural 25 
resources because these resources would not be permanently altered by the construction, 26 
preconstruction, and operation of the proposed plant. 27 

10.4.1.6 Air and Water Resources 28 

During construction, dust and other emissions (e.g., vehicle exhaust) would be released into the 29 
air.  During operations, vehicle exhaust emissions would continue, and other air pollutants and 30 
chemicals, including very low concentrations of radioactive gases and particulates, would be 31 
released from the facility into the air and surface water.  Because these releases would conform 32 
to applicable Federal and State regulations, their impact on the public health and the 33 
environment would be limited.  The review team expects no irreversible commitment to air or 34 
water resources because all BBNPP releases would be made in accordance with duly issued 35 
permits. 36 
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10.4.2 Irretrievable Commitments of Resources 1 

Irretrievable commitments of resources during construction of the proposed BBNPP generally 2 
would be similar to those of any major construction project.  A study by the U.S. Department of 3 
Energy (DOE 2004-TN2240) of new reactor construction estimated that the following quantities 4 
of materials would be required for the reactor building of a typical new 1,300-MW(e) nuclear 5 
power unit:  12,239 yd3 of concrete, 3,107 T of rebar, and 6,500,000 ft of cable.  An estimated 6 
additional 275,000 ft of piping would be required for a two-unit plant.  A total of approximately 7 
182,900 yd3 of concrete and 20,512 T of structural steel would be required to construct the 8 
reactor building, major auxiliary buildings, the turbine-generator building, and the turbine-9 
generator pedestal.  Because the BBNPP unit would be a 1,600-MW(e) unit, about 20% more 10 
than these amounts would be needed to build it, and more resources would be required for 11 
other site structures. 12 

The review team expects that the use of construction materials in the quantities associated with 13 
those expected for the BBNPP, while irretrievable, would be of small consequence with respect 14 
to the availability of such resources. 15 

The main resource that would be irretrievably committed during operation of the new nuclear 16 
unit would be uranium.  The availability of uranium ore and existing stockpiles of highly enriched 17 
uranium in the United States and Russia that could be processed into fuel is sufficient 18 
(OECD/NEA and IAEA 2008-TN3992) so that the irreversible and irretrievable commitment of 19 
this resource would be negligible. 20 

10.5 Alternatives to the Proposed Action 21 

Alternatives to the proposed actions are discussed in Chapter 9 of this draft EIS.  Alternatives 22 
considered are the no-action alternative, energy production alternatives, alternative sites, and 23 
system and design alternatives.  For the benefit of the USACE, onsite alternatives showing 24 
relocation or reconfiguration of facility components are also addressed in Appendix J. 25 

The no-action alternative, described in Section 9.1, refers to a scenario in which the NRC would 26 
deny the request for the COL or the USACE would either deny the Department of the Army 27 
Individual Permit, deny the selected alternative if it is different than the least environmentally 28 
damaging practicable alternative (LEDPA), or take no action as a result of the applicant electing 29 
to modify its proposal to eliminate work under the jurisdiction of the USACE.  If no other power 30 
plant were built or no other electrical power supply strategy were implemented to take its place, 31 
the electrical capacity to be provided by the project would not become available, the benefits 32 
(electricity generation) associated with the proposed action would not occur, and the need for 33 
power would not be met.   34 

Alternative energy sources are described in Section 9.2.  Alternatives that would not require 35 
additional generating capacity are described in Section 9.2.1.  Detailed analyses of coal- and 36 
natural-gas-fired alternatives are provided in Section 9.2.2.  Other energy sources are 37 
discussed in Section 9.2.3.  A combination of energy alternatives is discussed in Section 9.2.4.  38 
The NRC staff concluded that none of the alternative energy options were both (1) consistent 39 
with PPL’s objective of building a baseload generation unit and (2) environmentally preferable to 40 
the proposed action. 41 
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Alternative sites are discussed in Section 9.3.  The cumulative impacts of building and operating 1 
the proposed facilities at the alternative sites are compared to the impacts at the proposed 2 
BBNPP site in Section 9.3.6.  Table 9-18 contains the review team’s characterization of 3 
cumulative impacts at the proposed and alternative sites.  Based on this review, the NRC staff 4 
concludes that while differences in cumulative impacts exist at the proposed and alternative 5 
sites, none of the alternative sites would be environmentally preferable or obviously superior to 6 
the proposed BBNPP site.  The NRC’s determination is independent of the USACE 7 
determination of the LEDPA pursuant to Section 404(b)(1) Guidelines.  The USACE will 8 
conclude its analysis of both offsite and onsite alternatives in its permit decision document. 9 

Alternative heat-dissipation, water sources, and circulating-water system designs are discussed 10 
in Section 9.4.  The NRC staff concluded that none of the alternatives considered would be 11 
environmentally preferable to the proposed system designs. 12 

10.6 Benefit-Cost Balance  13 

The National Environmental Policy Act of 1969 (NEPA) requires that all agencies of the Federal 14 
government prepare detailed environmental statements on proposed major Federal actions that 15 
can significantly affect the quality of the human environment (42 USC 4321 et seq. -TN661).  A 16 
principal objective of NEPA is to require each Federal agency to consider, in its decision-making 17 
process, the environmental impacts of each proposed major action and the available alternative 18 
actions, including alternative sites.  In particular, as stated below, Section 102 of NEPA requires 19 
all Federal agencies to the fullest extent possible: 20 

“(B) identify and develop methods and procedures, in consultation with the Council 21 
on Environmental Quality established by title II of this Act, which will insure that 22 
presently unquantified environmental amenities and values may be given appropriate 23 
consideration in decision-making along with economic and technical considerations.” 24 

However, neither NEPA nor the Council on Environmental Quality requires the benefits and 25 
costs of a proposed action be quantified in dollars or any other common metric.  26 

The intent of this section is not to identify and quantify all of the potential societal benefits of the 27 
proposed activities and compare these to the potential costs of the proposed activities.  Instead, 28 
this section will focus on only those benefits and costs of such magnitude or importance that 29 
their inclusion in this analysis can inform the decision-making process.  This section compiles 30 
and compares the pertinent analytical conclusions reached in earlier chapters of this EIS.  It 31 
gathers the expected impacts from construction and operations of the proposed BBNPP and 32 
aggregates them into two final categories:  (1) the expected benefits to be derived from approval 33 
of the proposed action and (2) the expected environmental and economic costs. 34 

This section identifies the benefits and costs of constructing and operating the proposed 35 
BBNPP.  Although conceptually similar to a purely economic benefit-cost analysis, which 36 
determines the net present dollar value of a given project, the intent of this section is to identify 37 
all potential societal benefits of the proposed activities and compare these to the potential 38 
internal (i.e., private) as well as external (i.e., societal) costs of the proposed activities.  The  39 
  40 
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purpose is to generally inform the COL process by gathering and reviewing information that 1 
demonstrates the likelihood that the benefits of the proposed activities outweigh the aggregate 2 
costs. 3 

General issues related to PPL’s financial viability are outside NRC’s mission and authority and, 4 
thus, are not considered in this EIS.  Issues related to the financial qualifications of the applicant 5 
will be addressed in the staff’s safety evaluation report.  It is not possible to quantify and assign 6 
a value to all benefits and costs associated with the proposed action.  This analysis, however, 7 
attempts to identify, quantify, and provide monetary values for benefits and costs when 8 
reasonable estimates are available. 9 

Section 10.6.1 discusses the benefits associated with the proposed action.  Section 10.6.2 10 
discusses the costs associated with the proposed action.  A summary of benefits is shown in 11 
Table 10-3.  In accordance with the staff’s guidance in NUREG–1555, internal costs of the 12 
proposed project are presented in monetary terms (NRC 2000-TN614).  Internal costs include 13 
all of the costs included in a total capital cost assessment:  direct and indirect cost of 14 
construction plus the annual costs of operation and maintenance.  Section 10.6.3 provides a 15 
summary of the impact assessments, bringing previous sections together to establish a general 16 
impression of the relative magnitude of the proposed project’s costs and benefits. 17 

10.6.1 Benefits 18 

The most apparent benefit from constructing and operating a power plant is that, once built, it 19 
would generate power and provide thousands of residential, commercial, and industrial 20 
consumers with electricity.  Maintaining an adequate supply of electricity in any given region has 21 
social and economic importance because this resource is the foundation for economic stability 22 
and growth, and is fundamental to maintaining the current standard of living in the United 23 
States.  In addition to nuclear power, however, there are a number of different power-generation 24 
technology options that could meet this need, including natural gas-fired and coal-fired plants.  25 
Because the focus of this EIS is on the generating capacity at the proposed BBNPP site, this 26 
section focuses primarily on the benefits of the proposed site relative to the costs of this option, 27 
rather than the broader, more general benefits of electricity supply.  Table 10-3 summarizes the 28 
monetary and non-monetary benefits associated with the BBNPP. 29 

10.6.1.1 Societal Benefits 30 

For the production of electricity to be beneficial to a society, there must be a corresponding 31 
demand, or “need for power,” in the region.  Chapter 8 defines and discusses the need for 32 
power in more detail.  From a societal perspective, price stability, longevity, energy security and 33 
fuel diversity are the primary benefits associated with nuclear power generation relative to most 34 
other alternative generating approaches.  These benefits are described in this subsection. 35 
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Long-Term Price Stability 1 

Because of its relatively low and stable fuel costs, nuclear energy is a dependable generator of 2 
electricity that can provide electricity to the consumer at relatively stable prices over long 3 
periods of time.  Unlike some other energy sources, nuclear energy is generally not subject to 4 
unreliable weather or climate conditions, unpredictable cost fluctuations, and is less dependent 5 
on potentially unstable foreign suppliers than other energy sources.  Nuclear power plants are 6 
generally not subject to the fuel price volatility that affects natural gas and oil power plants.  In 7 
addition, uranium fuel constitutes only 3 to 5 percent of the cost of a kilowatt-hour of nuclear-8 
generated electricity.  Doubling the price of uranium increases the cost of electricity by about 9 
9 percent.  Doubling the price of gas would add about 66 percent to the price of electricity, and 10 
doubling the cost of coal would add about 31 percent to the price of electricity (WNA 2010-11 
TN717). 12 

Because of the high capacity factor and quantity of power generated, a nuclear baseload unit 13 
also provides for price stability by displacing marginal generating capacity that comes from 14 
higher cost generating units with much lower quantities of available power.  This is done in two 15 
ways.  First, displacing the highest cost generating units that participate in the hourly auction 16 
market dampens the variability in price that comes from these marginal units.  Second, 17 
displacement also lowers the average price of electricity to all customers by reducing the cost of 18 
the marginal bidding unit.  While the actual cost savings the review team expects is outside the 19 
scope of this analysis, for every cent saved in consumer price, the capacity of just the proposed 20 
BBNPP would generate annual savings across the PPL market area of about $133 million.  21 

Energy Security and Fuel Diversity 22 

Currently, more than 70 percent of the electricity generated in the United States is generated 23 
with fossil-based technologies.  Thus, non-fossil-based generation, such as nuclear generation, 24 
is essential to maintaining diversity in the aggregate power-generation fuel mix.  Nuclear power 25 
contributes to the diverse U.S. energy mix, hedging the risk of shortages and price fluctuations 26 
for any one power-generation system and reducing the nation’s dependence on imported fossil 27 
fuels. 28 

A diverse fuel mix helps to protect consumers from contingencies such as fuel shortages or 29 
disruptions, price fluctuations, and changes in regulatory practices.  Chapter 8 of this EIS 30 
presents the finding that a need exists for the BBNPP project as proposed by PPL.  The 31 
proposed BBNPP unit would generate approximately 1,600 MW(e) net, which would help meet 32 
the baseload need in the region.  PPL estimates annual electricity generation for the BBNPP at 33 
13,294,538 MWh (PPL Bell Bend 2012-TN1347). 34 

10.6.1.2 Regional Benefits 35 

Tax Revenue Benefits 36 

The primary tax revenues associated with building the BBNPP would be from property taxes 37 
from the site and corporate income tax, which would accrue during the operations phase.  38 
Additional taxes would also benefit the 50-mi region, including sales and use taxes on goods 39 
and services purchased for building and by workers, and income taxes on personal wages. 40 



Conclusions and Recommendations 

Draft NUREG–2179 10-22 April 2015 

With the completion of the BBNPP, Luzerne County, Salem Township, and the Berwick Area 1 
School District would receive additional property tax revenue.  PPL estimates that in 2025, the 2 
first year of plant operation, the BBNPP would generate an additional $2.4 million in annual 3 
property taxes, of which $1.7 million would be paid to the Berwick Area School District (PPL Bell 4 
Bend 2012-TN1348).  Over the life of the plant at a straight-line depreciation of 40 years, the 5 
BBNPP would pay $46.8 million in property taxes, of which the Berwick Area School District 6 
would receive $33.2 million.  7 

The Commonwealth of Pennsylvania levies a 6 percent sales, use, and hotel occupancy tax.  8 
Total sales and use tax remittances in Pennsylvania totaled $8.8 billion in State fiscal year 2012 9 
(PDR 2012-TN2021).  Luzerne and Columbia Counties do not impose local sales taxes.  PPL 10 
estimates that within the 50-mi radius of the BBNPP site, $260.8 million will be spent on 11 
materials, equipment, and outside services during the construction period.  Applying the 6 12 
percent sales tax rate generates total estimated sales tax payments of $15.6 million over the 68-13 
month construction time horizon.  PPL estimates that, within the 50-mi radius of the BBNPP site, 14 
it will spend $9 million annually on materials, equipment, and outside services for BBNPP 15 
operations.  Applying the 6 percent sales tax rate generates annual estimated sales tax 16 
payments of $0.5 million over the 40-year operation period, or an additional $20 million over the 17 
life of the BBNPP license. 18 

The Commonwealth of Pennsylvania imposes a 3.07 percent tax against the taxable income of 19 
resident and nonresident individuals, S corporations, business trusts, limited liability companies 20 
that are not taxed by the Federal government as corporations, and estates and trusts 21 
(PDR 2012-TN2020).  In State fiscal year 2012, Pennsylvania collected $10.8 billion in personal 22 
income taxes (PDR 2012-TN2021).  PPL assumes that some portion of the skilled craftsman 23 
workforce will relocate into the region during the construction phase, and would, thus, contribute 24 
additional income tax revenue to the Commonwealth of Pennsylvania.  The review team 25 
estimates that the building workforce, including operations workers training onsite, would 26 
contribute $9.5 million in annual person income tax at the peak of construction.  Earnings from 27 
the operations and associated indirect workforce residing in the two-county (Columbia and 28 
Luzerne Counties) economic impact area (EIA) would total about $32.5 million per year during 29 
the 40-year operations period.  The review team estimates that the direct and indirect 30 
workforces would contribute up to $1 million in annual State personal income taxes. 31 

At the local level in Pennsylvania, several jurisdictions also impose earned income taxes on 32 
both residents and nonresidents.  Salem Township and Berwick both impose 1.0 percent 33 
earned income taxes on residents and nonresidents, with half of the proceeds from the resident 34 
earned income taxes allocated to the Berwick Area School District (PDCED 2014-TN3915).  35 
Nonresidents working in Salem Township would be subject to the local nonresident earned 36 
income tax unless the resident rate they pay to their local jurisdiction equals or exceeds the 37 
nonresident rate in Salem Township.  Workers at the BBNPP would also be subject to a $52 38 
annual local services tax, which would be paid to Salem Township.  Salem Township would 39 
transfer $5 of each local services tax payment to the Berwick Area School District.   40 

The review team estimates that the building workforce, including operations workers training 41 
onsite, would generate $3.1 million annually in earned income tax revenue during the peak 42 
building period.  The earned income tax revenue would be allocated to jurisdictions throughout 43 
the region based on worker disbursement patterns.  The review team further estimates that the 44 
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peak building workforce would generate $224,276 in annual local services tax revenue for 1 
Salem Township, with $21,565 of that amount allocated to the Berwick Area School District.  2 
The review team estimates that the operations workforce will generate $280,000 annually in 3 
earned income tax revenue.  The review team further estimates that operations workers will 4 
generate an additional $18,876 in annual local services tax revenue for Salem Township, with 5 
$1,815 of that amount allocated to the Berwick Area School District.   6 

The Commonwealth of Pennsylvania also levies a 9.99 percent corporate net income tax.  7 
Assuming current tax regulations remain in effect, PPL estimates BBNPP corporate income tax 8 
payments over the first 20 years of plant operations as follows:  Federal net income tax liability 9 
would increase by $2 billion ($100 million average annual), and State net income tax liability 10 
would grow by $500 million ($25 million average annual) (PPL Bell Bend 2012-TN1347). 11 

Regional Productivity and Community Impacts 12 

PPL estimated that the annual income for members of the construction workforce would be 13 
$70,720, resulting in an estimated $279.3 million in annual salaries for the peak workforce.  14 
Based on assessments of worker in-migration levels at nuclear power plants prepared by the 15 
NRC and cited by PPL in the ER, the review team estimates that 20-35 percent of the 16 
construction workforce would in-migrate into the 50-mile region and 87.1 percent of those 17 
workers would locate in the EIA (PPL Bell Bend 2013-TN3377).  Using these assumptions, the 18 
review team estimates the total in-migrating workforce, including construction and operations 19 
workers present during the peak construction period, at 1,004 to 1,520 workers.  Construction 20 
workforce salaries are expected to total $48.7-$85.2 million at peak employment.  The income 21 
for the peak construction workforce could be as high as $123,760 annually with overtime, which 22 
would generate $488.9 million in annual salaries.  For in-migrating workers, annual salaries 23 
could reach as high as $85.2-$149.0 million at peak employment (PPL Bell Bend 2013-24 
TN3377).  The income for the operations workforce at peak employment would be $24.4 million 25 
in the EIA, assuming an average salary of $77,135 (PPL Bell Bend 2013-TN3377).   26 

When a new job is added to an economy, that new (direct) job supports the existence of other 27 
(indirect) jobs.  Every new direct job in a given area—in this case, a construction job at the 28 
BBNPP—stimulates spending on goods and services within the region.  This spending results in 29 
the economic need for a fraction of another indirect job, typically in the service industries.  The  30 
U.S. Department of Commerce, Bureau of Economic Analysis (BEA) provided RIMS II regional 31 
multipliers for industry employment and earnings in the EIA.  The BEA Regional Input-Output 32 
Modeling System (RIMS II) employment multiplier for construction jobs in the economic impact 33 
area is 1.73, meaning that for each construction job created a total of 1.73 jobs (including the 34 
direct job) would be supported in the two-county EIA.  The employment multiplier for operations 35 
jobs during the building phase is 2.44 (BEA 2014-TN3624).  For the 1,004-1,520 construction 36 
and operations workers in-migrating during the building phase, a total of 957-1,333 indirect jobs 37 
would be supported in the two-county EIA.  Indirect and induced jobs are assumed to be 38 
allocated to area residents who were either unemployed or left other jobs.  The review team 39 
estimated that the new indirect jobs would generate approximately $17.1-$23.8 million annually 40 
in the EIA.  The average salaries for members of the indirect workforce were estimated at 41 
$17,870 (PPL Bell Bend 2013-TN3377) based on the average salary for service occupations in 42 
the Scranton-Wilkes-Barre MSA (PPL Bell Bend 2013-TN3377).   43 
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The BBNPP would require an operating workforce of 363 people.  The review team expects 1 
87.1 percent of the operations workforce or 316 workers to in-migrate into the two-county EIA.  2 
This assumption is based on the proportion of current operations and maintenance workers at 3 
the SSES site who live in Columbia County or Luzerne County (PPL Bell Bend 2013-TN3377).  4 
BEA estimated that each job for an in-migrating operations worker in the EIA would support an 5 
additional 1.44 indirect jobs (BEA 2014-TN3624).  The BEA employment multiplier is applied 6 
only to in-migrating workers because the BEA model assumes the direct employment of workers 7 
that already live in the area would have no additional impact on employment.  Based on the 8 
BEA multipliers, the review team estimates that BBNPP operations would stimulate the creation 9 
of an additional 456 indirect jobs within the EIA, or a total of approximately 819 new jobs 10 
maintained within the EIA throughout the life of the BBNPP. 11 

The income for the operations workforce at peak employment would be $24.4 million in the EIA, 12 
assuming an average salary of $77,135 (PPL Bell Bend 2013-TN3377).  In addition to the 13 
salaries of incoming construction and operations workers onsite during construction, the review 14 
team estimated that the new indirect jobs would generate approximately $17.1-$23.8 million in 15 
the EIA.  The average salaries for members of the indirect workforce were estimated at $17,870 16 
(PPL Bell Bend 2013-TN3377) based on the average salary for service occupations in the 17 
Scranton-Wilkes-Barre MSA (PPL Bell Bend 2013-TN3377).   18 

10.6.2 Costs 19 

Internal costs to Bell Bend LLC as well as external costs to the surrounding region and 20 
environment would be incurred during the construction and operation of the proposed BBNPP.  21 
A summary of these costs is provided in Table 10-4.  22 

Internal costs include all of those identified in a total capital cost assessment—the direct and 23 
indirect cost to physically build the power plant (capital costs) plus the annual costs of operation 24 
and maintenance, fuel costs, waste disposal, and decommissioning costs.  In accordance with 25 
the NRC staff’s guidance in NUREG-1555 (NRC 2000-TN614), internal costs of the proposed 26 
project are presented in monetary terms.  External costs include all costs imposed on the 27 
environment and region surrounding the plant that are not internalized by the company, such as 28 
a loss of regional productivity, loss of wildlife habitat, or other environmental degradation.  The 29 
external costs listed in 10-2 summarize environmental impacts on resources that could result 30 
from preconstruction, construction, and operation of the proposed BBNPP. 31 

10.6.2.1 Internal Costs  32 

The most substantial monetary cost associated with nuclear energy is the plant capital cost.  33 
Nuclear power plants typically have relatively high capital costs for building the plant, but very 34 
low fuel costs relative to alternative power-generation systems.  Because of the large capital 35 
costs for nuclear power plants, and the relatively long construction period before revenue is 36 
returned, servicing the capital costs of a nuclear power plant is one of the most important factors 37 
in determining the economic competitiveness of nuclear energy.  Construction delays can add 38 
significantly to the cost of a plant.  Because a power plant does not yield profits during 39 
construction, longer construction times can add significantly to the cost of a plant through higher 40 
interest expenses on borrowed construction funds. 41 
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10.6.2.2 Preconstruction and Construction Costs 1 

PPL has estimated the cost of constructing the facility at $8.6 billion (PPL Bell Bend 2012-2 
TN1347).  This estimate includes $1.8 billion in owner’s development costs, including site prep, 3 
engineering support, training during construction, information technology, insurance, 4 
licensing/permitting costs, transmission costs, property taxes during construction, initial fuel 5 
load, and other miscellaneous costs (PPL Bell Bend 2012-TN1347). 6 

Operation Costs 7 

Operation costs are frequently expressed as levelized cost of electricity, which is the price per 8 
mega-watt hour of producing electricity, including the cost needed to cover operating costs and 9 
annualized capital costs.  PPL estimates these costs at $65.91.  Of this total cost of operation, 10 
$41.51 per MWh is a capital charge and $14.73 per MWh is tied to variable and fixed operations 11 
and maintenance costs (PPL Bell Bend 2012-TN1347). 12 

Fuel Costs 13 

Included in the calculation of levelized cost is the cost of fuel.  PPL estimates these costs at 14 
$8.76 per MWh (PPL Bell Bend 2012-TN1347). 15 

Waste Disposal 16 

The back-end costs of nuclear power contribute a very small share of total cost, both because of 17 
the long lifetime of a nuclear reactor and the fact that provisions for waste-related costs can be 18 
accumulated over that time.  It also should be recognized, however, that radioactive nuclear 19 
waste also poses unique disposal challenges for long-term management.  The United States 20 
and other countries have yet to implement final disposition of spent fuel or high-level radioactive 21 
waste streams created at various stages of the nuclear fuel cycle.  Because these radioactive 22 
wastes present some danger to present and future generations, the public and its elected 23 
representatives as well as prospective investors in nuclear power plants properly expect 24 
continuing and substantial progress towards solution to the waste-disposal problem. 25 

Decommissioning 26 

The NRC has requirements for licensees at 10 CFR 50.75 to provide reasonable assurance that 27 
funds would be available for the decommissioning process.  Because of the effect of discounting 28 
a cost that would occur as much as 40 years in the future, decommissioning costs have 29 
relatively little effect on the levelized cost of electricity generated by a nuclear power plant.  30 
Decommissioning costs are typically about 9 to 15 percent of the initial capital cost of a nuclear 31 
power plant.  However, when discounted, decommissioning costs contribute only a few percent 32 
to the investment cost and even less to the generation cost.  In the United States, 33 
decommissioning costs typically account for 0.1 to 0.2 cents per kWh ($1-$2 per MWh), which 34 
accounts for no more than 5 percent of the costs associated with electricity production (WNA 35 
2013-TN2689).  PPL estimates decommissioning costs for the BBNPP at $0.91 per MWh (PPL 36 
Bell Bend 2012-TN1347).   37 
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10.6.2.3 External Costs 1 

External costs are social and/or environmental effects caused by the proposed construction of 2 
and operation of a new reactor at the BBNPP site.  This EIS includes the review team’s analysis 3 
that considers and weighs the environmental impacts of constructing and operating a new 4 
nuclear unit at the BBNPP site or at alternative sites, and mitigation measures available for 5 
reducing or avoiding these adverse impacts.  It also includes the staff’s recommendation to the 6 
Commission regarding the proposed action. 7 

Environmental and Social Costs 8 

Monetization of all indirect benefits and costs is beyond the scope of this EIS.  These impacts 9 
have been identified and analyzed in Chapters 4 and 5, and a significance level of potential 10 
adverse impacts (i.e., SMALL, MODERATE, or LARGE) has been assigned to each impact 11 
category.  Chapter 6 similarly addresses the environmental impacts from (1) the uranium fuel 12 
cycle and solid waste management, (2) the transportation of radioactive material, and (3) the 13 
decommissioning of the nuclear unit at the BBNPP site. 14 

Unlike electricity generated from coal and natural gas, operation of a nuclear power plant does 15 
not result in any emissions of air pollutants associated with global warming and climate change 16 
(e.g., nitrogen oxides, sulfur dioxide, carbon dioxide) or methyl mercury.  Chapter 9 of this EIS 17 
analyzes coal- and natural-gas-fired alternatives to the construction and operation of the 18 
BBNPP.  Air emissions from these alternatives and nuclear power are summarized in Chapters 19 
5 and 9. 20 

10.6.3 Summary of Benefits and Costs 21 

PPL’s business decision to pursue generating capacity by adding a nuclear reactor at the 22 
BBNPP site is an economic decision based on private financial factors subject to regulation by 23 
the Pennsylvania Public Utility Commission.  The internal costs to construct an additional unit 24 
appears to be substantial; however, PPL’s decision to pursue this expansion implies that the 25 
company has already concluded that the private, or internal, benefits of the proposed facility 26 
outweigh the internal costs.  The market-based discussion in Chapter 8 of this EIS supports this 27 
conclusion.  In addition, the external socio-environmental costs imposed on the region appear to 28 
be relatively minor.  Although no specific monetary values have been assigned to the identified 29 
societal benefits, the review teams determined it is not unreasonable to assume that the 30 
potential societal benefits of the proposed expansion of the BBNPP outweigh the potential 31 
social and private costs of the proposed action. 32 

Table 10-3 and Table 10-4 include summaries of both internal and external costs of the 33 
proposed activities at BBNPP, as well as the identified benefits.  The tables include references 34 
to other sections of this EIS when more detailed analyses and when impact assessments are 35 
available for specific topics. 36 

The staff concludes that, based on the assessments summarized in this EIS, the construction 37 
and operation of the proposed BBNPP with mitigation measures identified by PPL would have 38 
accrued benefits that most likely would outweigh the economic, environmental, and social costs 39 
associated with constructing and operating a new unit at the BBNPP site. 40 
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10.7 Staff Conclusions and Recommendations 1 

The NRC staff’s recommendation to the Commission related to the environmental aspects of the 2 
proposed action is that the COL should be issued.  The NRC staff’s evaluation of the safety and 3 
emergency preparedness aspects of the proposed action will be addressed in the staff’s safety 4 
evaluation report that is anticipated to be published in the future. 5 

The staff’s preliminary recommendation is based on (1) the ER submitted by PPL (PPL Bell 6 
Bend 2013-TN3377) and subsequent revisions; (2) consultation with Federal, State, Tribal, and 7 
local agencies; (3) the review team’s own independent review; (4) the staff’s consideration of 8 
public scoping comments; and (5) the assessments summarized in this draft EIS, including the 9 
potential mitigation measures identified in the ER and the draft EIS.  In addition, in making its 10 
recommendation, the NRC staff determined that none of the alternative sites assessed is 11 
obviously superior to the BBNPP site.   12 

The NRC’s determination is independent of the USACE’s Department of the Army Individual 13 
Permit decision, which will be documented in the USACE’s permit decision document.   14 
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APPENDIX A 

Contributors to the Environmental Impact Statement 

The overall responsibility for the preparation of this environmental impact statement was 1 
assigned to the Office of New Reactors, U.S. Nuclear Regulatory Commission (NRC).  The 2 
statement was prepared by members of the Office of New Reactors with assistance from other 3 
NRC organizations, the U.S. Army Corps of Engineers, Pacific Northwest National Laboratory, 4 
and Numark Associates, Inc. 5 

6 
Name Education/Expertise Contribution

Nuclear Regulatory Commission 
Tomeka Terry B.S., M.S., Civil Engineering; 12 years of 

relevant experience 
Project Manager 

Patricia Vokoun B.S., Civil Engineering; 21 years of relevant 
experience 

Project Manager 

Laura Quinn-Willingham B.S., Environmental Sciences; 10 years of 
relevant experience 

Project Manager 

Stacey Imboden B.S., Meteorology; M.S., Environmental 
Engineering and Science; 13 years of 
relevant experience 

Project Manager, Energy and 
Site Alternatives, Air Quality 

Jessica Voveris B.S., Meteorology; 3 years of relevant 
experience 

Meteorology and Air Quality 

Seshargiri (Rao) Tammara M.S., Chemical and Environmental 
Engineering; 40 years of relevant 
experience 

Demography, Transportation, 
Accidents 

Donald Palmrose B.S., Nuclear Engineering; M.S., Nuclear 
Engineering; Ph.D., Nuclear Engineering; 
30 years of relevant experience 

Radiological Health, 
Accidents, Transportation  

Zachary Gran B.S., Physics; M.S., Radiological Health 
Physics; 5 years of relevant experience 

Radiological Health 

Ed Stutzcage B.S., Health Physics; 5 years of relevant 
experience 

Radiological Health 

Mohammad Haque M.S., Civil Engineering; 35 years of relevant 
experience 

Hydrology, Plant System 
Alternatives 

Joseph Giacinto B.S., Geology (Geophysics); M.S., 
Hydrology, 25 years of relevant experience 

Geology 

Dan Mussatti B.A., Economics; M.S., Natural Resource 
and Environmental Economics; M.A., 
Environmental Economics; 26 years of 
relevant experience 

Socioeconomics, 
Environmental Justice, Cost-
Benefit Balance, Need for 
Power 

Nancy Kuntzleman B.S., Biology; M.S., Education; M.S., 
Biology; 39 years of relevant experience 

Aquatic Ecology 
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Name Education/Expertise Contribution
Jack Cushing B.S., Marine Engineering; 30 years of 

relevant experience 
Archaeologist Historic and 
Cultural, Nonradiological 
Health and Waste, Site Layout 
and Design, Cumulative 
Impacts 

Robert Schaaf B.S., Mechanical Engineering; 24 years of 
relevant experience 

Fuel Cycle and 
Decommissioning 

Peyton Doub B.S., Plant Sciences; M.S., Plant 
Physiology; Professional Wetland Scientist; 
27 years of relevant experience 

Land Use, Transmission 
Lines, Terrestrial Ecology 

Hanh Phan B.S., M.S., Electrical Engineering;  25 years 
of relevant experience 

Severe Accidents 

Michelle Hart B.S., Physics; M.S., Nuclear Engineering; 
18 years of relevant experience 

Design Basis Accidents 

Anne-Marie Grady B.S., M.S., Nuclear Engineering; 18 years 
of relevant experience 

Severe Accidents 

Maria Brown 10 years of relevant experience Reference Coordinator
Eben Allen B.S., Nuclear Engineering; M.S., Nuclear 

Engineering; 10 years of relevant 
experience  

Transportation 

Stephen Giebel B.S., Health Physics; 31 years of relevant 
experience 

Decommissioning 

U.S. Army Corps Of Engineers 
Amy Elliott B.S., Marine Biology; 24 years of relevant 

experience 
Biologist 

Pacific Northwest National Laboratory(a) 
Bruce McDowell B.A., Land Use Planning; M.S., Resource 

Economics; M.S., Atmospheric Science; 34 
years of relevant experience 

Task Leader 

Kimberly Leigh B.S., Environmental Science; 15 years of 
relevant experience 

Deputy Task Leader 

James Becker B.S., Botany and Range Science; M.S., 
Wildlife Science; 21 years of relevant 
experience 

Terrestrial Ecology 

Lara Aston B.S. and M.S., Environmental Science; 15 
years of relevant experience 

Nonradiological Health, 
Nonradiological Waste, 
Terrestrial Ecology 

Jeremy Rishel B.S. and M.S., Meteorology; 17 years of 
relevant experience 

Meteorology and Air Quality, 
Air Conformity, Accidents 
Mentor 

Patrick Balducci B.S., Economics; M.S.C. Applied 
Environmental Economics; 19 years of 
relevant experience 

Socioeconomics, 
Environmental Justice, 
Benefit-Cost Balance  

Dave Anderson B.S., Forest Resources; M.S., Forest 
Economics; 25 years of relevant experience

Need for Power, Land Use 
Mentor 

Roy Kropp  B.S., Zoology; M.S., Biology; Ph.D., 
Zoology;  21 years of relevant experience 

Aquatic Ecology 
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Name Education/Expertise Contribution
Ann Miracle B.A., Biology; M.S., Molecular Genetics; 

Ph.D., Molecular Immunology, 12 years of 
relevant experience 

Aquatic Ecology 

Tom Anderson B.S., Botany; 41 years of relevant 
experience 

Energy and Site Alternatives 

Joanne Duncan B.A., Biology; 15 years of relevant 
experience 

Cumulative Impacts, 
Reference Coordinator 

Kate Hall B.S., Environmental Science; 15 years of 
relevant experience 

Reference Coordinator 
Assistant 

Tara O’Neil B.A., Anthropology; M.B.A., Business 
Management; 22 years of relevant 
experience 

Historic and Cultural Resource 
Mentor 

Eva Eckert Hickey B.S., Biology; M.S., Health Physics; 35 
years of relevant experience 

Radiological Health, Fuel 
Cycle, Decommissioning 

Nancy Kohn B.S., Freshwater Studies; 6 years of 
relevant experience 

Site Layout and Design 

Steve Breithaupt B.S., Aquatic Biology; M.S., Environmental 
Science; Ph.D., Water Resource 
Engineering; 34 years of relevant 
experience 

Surface Water Hydrology 

Philip Meyer B.S., Physics; M.S., Civil Engineering; 
Ph.D., Civil Engineering; 20 years of 
relevant experience 

Hydrology  

Lance Vail B.S., Environmental Systems Engineering; 
M.S., Civil Engineering; 35 years of relevant 
experience 

System Alternatives 

Jerry Tagestad B.S., Biology; M.S., Geography; 15 years of 
relevant experience 

Mapping and Spatial Analysis 

Kristine Hand B.S., Wildlife Biology; 21 years of relevant 
experience 

Mapping and Spatial Analysis 

Michael Parker B.A., English; 16 years of relevant 
experience 

Technical Editing and Text 
Processing 

Cary Counts B.S., Ceramic Engineering; M.S., 
Environmental Systems Engineering; 42 
years of relevant experience 

Technical Editing and Text 
Processing 

Susan Ennor B.A., Journalism; 35 years of relevant 
experience 

Technical Editing and Text 
Processing 

Heather Culley B.S., Biology and Philosophy; M.A. Medical 
History and Ethics; 8 years of relevant 
experience 

Technical Editing and Text 
Processing 

Numark Associates, Inc. 
Tom Grant B.S., Accounting; J.D., Law; 38 years of 

relevant experience 
Task Leader 

Jan Aarts B.A. and M.A., Urban Planning; 25 years of 
relevant experience 

Land Use, Transmission Lines

Darby Stapp B.A. and M.A., Anthropology; Ph.D., 
Historical Archaeology; 30 years of relevant 
experience 

Historic and Cultural 
Resources 
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Name Education/Expertise Contribution
Andrew Marchese B.S. and M.S., Aerospace Engineering; 48 

years of relevant experience 
Design Basis Accidents, 
Severe Accidents 

William Dornsife B.S., General Engineering; M.S., Nuclear 
Engineering; 48 years of relevant 
experience   

Transportation 

Jim Scherrer B.S., Geological Science; M.S., Energy 
Systems and Policy; M.B.A., Finance; 12 
years of relevant experience 

Geology 

(a) Pacific Northwest National Laboratory is operated by Battelle Memorial Institute for the U.S. 
Department of Energy. 
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             APPENDIX B

Organizations Contacted 

The following Federal, State, regional, Tribal, and local organizations were contacted during the 1 
course of the U.S. Nuclear Regulatory Commission staff’s review of potential environmental 2 
impacts from the construction and operation of a new nuclear unit at the Bell Bend Nuclear 3 
Power Plant in Luzerne County, Pennsylvania: 4 

Absentee-Shawnee Tribe of Oklahoma, Shawnee, Oklahoma 5 

Advisory Council on Historic Preservation, Washington, D.C. 6 

Berwick Area School District, Berwick, Pennsylvania 7 

Berwick Emergency Management, Berwick, Pennsylvania 8 

Berwick Historical Society, Berwick, Pennsylvania 9 

Berwick Hospital Center, Berwick, Pennsylvania 10 

Berwick Industrial Development Association, Berwick, Pennsylvania 11 

Borough of Berwick, Berwick, Pennsylvania 12 

Bucknell University, Lewisburg, Pennsylvania 13 

Chesapeake Energy, Oklahoma City, Oklahoma 14 

Columbia County Housing and Redevelopment Authority, Bloomsburg, Pennsylvania 15 

Columbia County Planning Commission, Bloomsburg, Pennsylvania 16 

Columbia County Sheriff’s Office, Bloomsburg, Pennsylvania 17 

Columbia Montour Chamber of Commerce, Bloomsburg, Pennsylvania 18 

Delaware Nation, Anadarko, Oklahoma 19 

Delaware River Basin Commission, West Trenton, New Jersey 20 

Eastern Shawnee Tribe of Oklahoma, Seneca, Missouri 21 

Heron Clan Representative for the Cayuga Nation, Versailles, New York 22 

Luzerne Conservation District, Shavertown, Pennsylvania 23 
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Luzerne County Commission on Economic Opportunity, Wilkes-Barre, Pennsylvania 1 

Luzerne County Emergency Management Agency, Wilkes-Barre, Pennsylvania 2 

Luzerne County Engineer’s Office, Wilkes-Barre, Pennsylvania 3 

Luzerne County Historical Society, Wilkes-Barre, Pennsylvania 4 

Luzerne County Planning Commission, Wilkes-Barre, Pennsylvania 5 

Luzerne County Sherriff’s Office, Wilkes-Barre, Pennsylvania 6 

National Marine Fisheries Service, Gloucester, Massachusetts  7 

New Jersey Highlands Council, Chester, New Jersey 8 

New Jersey National Heritage Program, Trenton, New Jersey 9 

Oneida Indian Nation, Verona, New York 10 

Oneida Nation of Wisconsin, Oneida, Wisconsin 11 

Onondaga Nation, Nedrow, New York 12 

Pennsylvania American Water, Berwick, Pennsylvania 13 

Pennsylvania Department of Conservation and Natural Resources, Harrisburg, Pennsylvania 14 

Pennsylvania Department of Environmental Protection, Harrisburg, Pennsylvania 15 

Pennsylvania Fish and Boat Commission, Bellefonte, Pennsylvania 16 

Pennsylvania Game Commission, Harrisburg, Pennsylvania 17 

Pennsylvania Historical and Museum Commission, Harrisburg, Pennsylvania 18 

St. Regis Mohawk Tribe, Akwesasne, New York 19 

Salem Township Board of Supervisors, Salem Township, Pennsylvania 20 

Salem Township Zoning Office, Salem Township, Pennsylvania 21 

Seneca-Cayuga Tribe of Oklahoma, Miami, Oklahoma 22 

Seneca Nation of Indians, Salamanca, New York 23 

Shawnee Tribe, Miami, Oklahoma 24 

Society of Pennsylvania Archaeology, Covington Township, Pennsylvania 25 
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Stockbridge-Munsee Band of the Mohican Nation of Wisconsin, Bowler, Wisconsin 1 

Susquehanna River Basin Commission, Harrisburg, Pennsylvania 2 

Tonawanda Seneca Nation, Basom, New York 3 

Tuscarora Nation, Lewiston, New York 4 

U.S. Army Corps of Engineers – Baltimore District, Baltimore, Maryland 5 

U.S. Environmental Protection Agency – Region III, Philadelphia, Pennsylvania 6 

U.S. Federal Emergency Management Agency, Hanover, Maryland 7 

U.S. Fish and Wildlife Service, Pleasantville, New Jersey 8 

U.S. Fish and Wildlife Service, State College, Pennsylvania 9 





APPENDIX C  

NRC and USACE Environmental Review Correspondence





April 2015 C-1 Draft NUREG–2179 

APPENDIX C 

NRC and USACE Environmental Review Correspondence

This appendix contains a chronological listing of correspondence between the U.S. Nuclear 1 
Regulatory Commission (NRC) or the U.S. Army Corps of Engineers (USACE) and PPL Bell 2 
Bend, LLC (PPL), and other correspondence related to the NRC staff’s environmental review, 3 
under Title 10 of the Code of Federal Regulations (CFR) Part 51 (TN250), for PPL’s application 4 
for a combined construction permit and operating license (COL or combined license) for the Bell 5 
Bend Nuclear Power Plant (BBNPP) near Berwick, Pennsylvania.   6 

All documents, with the exception of those containing proprietary information, have been placed 7 
in the Commission’s Public Document Room, at One White Flint North, 11555 Rockville Pike 8 
(first floor), Rockville, Maryland, and are available electronically from the Public Electronic 9 
Reading Room found on the Internet at the following web address: http://www.nrc.gov/reading-10 
rm.html.  From this site, the public can gain access to the NRC's Agencywide Document Access 11 
and Management System (ADAMS), which provides text and image files of NRC's public 12 
documents in the component of ADAMS.  The ADAMS accession numbers for each document 13 
are included below. 14 

May 2, 2008 Trip Report for Readiness Assessment (C-1) Visit for a Future Combined 15 
License Application at Bell Bend Nuclear Power Plant Site (Accession No. 16 
ML081010333). 17 

July 7, 2008 Letter from Ms. Margaret E. Gaffney-Smith, U.S. Army Corps of 18 
Engineers, to NRC, regarding Cooperating Status on the BBNPP EIS 19 
(Accession No. ML081980548). 20 

September 23, 2008 Trip Report for Readiness Assessment (C-3) Visit for a Future Combined 21 
License Application at Bell Bend Nuclear Power Plant Site (Accession No. 22 
ML082480448). 23 

October 10, 2008 Letter from Mr. Terry L. Harpster, PPL Bell Bend, LLC, to NRC, regarding 24 
Application for Combined License Final Safety Analysis Report for the 25 
Bell Bend Nuclear Power Plant, Revision 0 (Package Accession No. 26 
ML082890663). 27 

October 10, 2008 Letter from Mr. Terry L. Harpster, PPL Bell Bend, LLC, to NRC regarding 28 
Application for Combined License Environmental Report for the Bell Bend 29 
Nuclear Power Plant, Revision 0 (Package Accession No. 30 
ML082890759). 31 

November 13, 2008 Federal Register Notice of Receipt and Availability of Application for a 32 
Combined License for the Bell Bend Nuclear Power Plant (73 FR 67214). 33 
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November 18, 2008 Letter from Mr. Terry L. Harpster, PPL Bell Bend, LLC, to NRC, regarding 1 
Supplemental Information for the Combined License Application for the 2 
Bell Bend Nuclear Power Plant (Accession No. ML083250485). 3 

December 19, 2008 Letter from NRC, to Mr. Clifford Farides, Mill Memorial Public Library, 4 
regarding Maintenance of Reference Materials for the Environmental 5 
Review of the Bell Bend Nuclear Power Plant Combined License 6 
Application (Accession No. ML083500303). 7 

December 19, 2008 Letter from NRC, to Mr. Rich Miller, McBride Memorial Library, regarding 8 
Maintenance of Reference Materials for the Environmental Review of the 9 
Bell Bend Nuclear Power Plant Combined License Application (Accession 10 
No. ML083500320). 11 

December 29, 2008 Letter from NRC, to Ms. Margaret E. Gaffney-Smith, U.S. Army Corps of 12 
Engineers, regarding Acceptance of Cooperating Agency Request 13 
(Accession No. ML082320446). 14 

December 29, 2008 Letter from NRC, to Mr. Terry L. Harpster, PPL Bell Bend, LLC, regarding 15 
Notice of Intent to Prepare an Environmental Impact Statement and 16 
Conduct Scoping Related to a Combined License for Bell Bend Nuclear 17 
Power Plant (Accession No. ML083400428). 18 

January 6, 2009 Federal Register Notice of Intent to Prepare an Environmental Impact 19 
Statement and Conduct Scoping Process for Bell Bend Nuclear Power 20 
Plant Combined License Application (74 FR 470). 21 

January 7, 2009 Notice of Public Meeting to Discuss Environmental Scoping Process for 22 
the Bell Bend Nuclear Power Plant Combined License Application 23 
(Accession No. ML090070243). 24 

January 8, 2009 Press Release No. 09-004:  NRC Meeting with Public January 29 on 25 
Environmental Issues for Bell Bend New Reactor Application (Accession 26 
No. ML090080406). 27 

January 8, 2009 Letter from NRC, to Mr. Herb Lord, New Jersey Natural Heritage 28 
Program, regarding Request for Participation in the Scoping Process for 29 
the Environmental Review for the Bell Bend Nuclear Power Plant 30 
Combined License Application (Accession No. ML083500509). 31 

January 8, 2009 Letter from NRC, to Mr. Eric Davis, New Jersey Field Office of the U.S. 32 
Fish and Wildlife Service, regarding Request for Participation in the 33 
Scoping Process for the Environmental Review for the Bell Bend Nuclear 34 
Power Plant Combined License Application (Accession No. 35 
ML083500530). 36 
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January 9, 2009 Letter from NRC, to Mr. Robert Chicks, Stockbridge-Munsee Band of the 1 
Mohican Nation of Wisconsin, regarding Notification and Request for 2 
Consultation and Participation in the Scoping Process for the 3 
Environmental Review of the Bell Bend Nuclear Power Plant Combined 4 
License Application (Accession No. ML083520544). 5 

January 9, 2009 Letter from NRC, to Mr. Tony Gonyea, Onondaga Nation, regarding 6 
Notification and Request for Consultation and Participation in the Scoping 7 
Process for the Environmental Review of the Bell Bend Nuclear Power 8 
Plant Combined License Application (Accession No. ML083510898). 9 

January 9, 2009 Letter from NRC, to The Honorable Raymond Halbritter, Oneida Indian 10 
Nation, regarding Notification and Request for Consultation and 11 
Participation in the Scoping Process for the Environmental Review of the 12 
Bell Bend Nuclear Power Plant Combined License Application (Accession 13 
No. ML083510897). 14 

January 9, 2009 Letter from NRC, to Mr. Clint Halftown, Heron Clan Representative for the 15 
Cayuga Nation, regarding Notification and Request for Consultation and 16 
Participation in the Scoping Process for the Environmental Review of the 17 
Bell Bend Nuclear Power Plant Combined License Application (Accession 18 
No. ML083510880). 19 

January 9, 2009 Letter from NRC, to The Honorable Leo Henry, Tuscarora Nation, 20 
regarding Notification and Request for Consultation and Participation in 21 
the Scoping Process for the Environmental Review of the Bell Bend 22 
Nuclear Power Plant Combined License Application (Accession No. 23 
ML083520477). 24 

January 9, 2009 Letter from NRC, to The Honorable Rick Hill, Oneida Nation of Wisconsin, 25 
regarding Notification and Request for Consultation and Participation in 26 
the Scoping Process for the Environmental Review of the Bell Bend 27 
Nuclear Power Plant Combined License Application (Accession No. 28 
ML083510895). 29 

January 9, 2009 Letter from NRC, to The Honorable Roger Hill, Tonawanda Seneca 30 
Nation, regarding Notification and Request for Consultation and 31 
Participation in the Scoping Process for the Environmental Review of the 32 
Bell Bend Nuclear Power Plant Combined License Application (Accession 33 
No. ML083520483). 34 

January 9, 2009 Letter from NRC, to The Honorable LeRoy Howard, Seneca-Cayuga 35 
Tribe of Oklahoma, regarding Notification and Request for Consultation 36 
and Participation in the Scoping Process for the Environmental Review of 37 
the Bell Bend Nuclear Power Plant Combined License Application 38 
(Accession No. ML083520552). 39 
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January 9, 2009 Letter from NRC, to Mr. Kerry Holton, Delaware Nation, regarding 1 
Notification and Request for Consultation and Participation in the Scoping 2 
Process for the Environmental Review of the Bell Bend Nuclear Power 3 
Plant Combined License Application (Accession No. ML083510888). 4 

January 9, 2009 Letter from NRC, to Mr. Maurice John, Seneca Nation of Indians, 5 
regarding Notification and Request for Consultation and Participation in 6 
the Scoping Process for the Environmental Review of the Bell Bend 7 
Nuclear Power Plant Combined License Application (Accession No. 8 
ML083520472). 9 

January 9, 2009 Letter from NRC, to Ms. Karen Kaniatobe, Absentee-Shawnee Tribe of 10 
Oklahoma, regarding Notification and Request for Consultation and 11 
Participation in the Scoping Process for the Environmental Review of the 12 
Bell Bend Nuclear Power Plant Combined License Application (Accession 13 
No. ML083510872). 14 

January 9, 2009 Letter from NRC, to Mr. Don Klima, Advisory Council on Historic 15 
Preservation, regarding Request for Participation in the Scoping Process 16 
for the Bell Bend Nuclear Power Plant Combined License Application 17 
Review (Accession No. ML083470501). 18 

January 9, 2009 Letter from NRC, to Ms. Patricia Kurkul, NOAA National Marine Fisheries 19 
Service, regarding Request for Participation in Environmental Scoping 20 
Process and a List of Protected Species Within the Area under Evaluation 21 
for the Bell Bend Nuclear Power Plant Combined License Application 22 
Review (Accession No. ML083500532).  23 

January 9, 2009 Letter from NRC, to Mr. James Leigey, Pennsylvania Game Commission, 24 
regarding Request for Participation in the Scoping Process and List of 25 
State Listed Protected Species for the Environmental Review for the Bell 26 
Bend Nuclear Power Plant Combined License Application (Accession No. 27 
ML083500555). 28 

January 9, 2009 Letter from NRC, to Mr. Douglas McLearen, Pennsylvania Historical and 29 
Museum Commission, regarding Notification and Request for 30 
Consultation and Participation in the Scoping Process for the 31 
Environmental Review of the Bell Bend Nuclear Power Plant Combined 32 
License Application (Accession No. ML083470653). 33 

January 9, 2009 Letter from NRC, to The Honorable James Ransom, St. Regis Mohawk 34 
Tribe, regarding Notification and Request for Consultation and 35 
Participation in the Scoping Process for the Environmental Review of the 36 
Bell Bend Nuclear Power Plant Combined License Application (Accession 37 
No. ML083520468). 38 
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January 9, 2009 Letter from NRC, to Mr. Ron Sparkman, Chairman of Shawnee Tribe, 1 
regarding Notification and Request for Consultation and Participation in 2 
the Scoping Process for the Environmental Review of the Bell Bend 3 
Nuclear Power Plant Combined License Application (Accession No. 4 
ML083510894). 5 

January 9, 2009 Letter from NRC, to Mr. Chris Urban, Pennsylvania Fish and Boat 6 
Commission, regarding Request for Participation in the Scoping Process 7 
and List of State Listed Protected Species for the Environmental Review 8 
for the Bell Bend Nuclear Power Plant Combined License Application 9 
(Accession No. ML083510239). 10 

January 9, 2009 Letter from NRC, to The Honorable Glenna Wallace, Eastern Shawnee 11 
Tribe of Oklahoma, regarding Notification and Request for Consultation 12 
and Participation in the Scoping Process for the Environmental Review of 13 
the Bell Bend Nuclear Power Plant Combined License Application 14 
(Accession No. ML083520420). 15 

January 12, 2009 Letter from NRC, to Mr. David Densmore, U.S. Fish and Wildlife Service, 16 
regarding Request for Participation in the Environmental Scoping Process 17 
and a List of Protected Species Within the Area Under Evaluation for the 18 
Bell Bend Nuclear Power Plant Combined License Application Review 19 
(Accession No. ML083460637). 20 

January 12, 2009 Letter from NRC, to Mr. Justin Newell, Pennsylvania Department of 21 
Conservation and Natural Resources, regarding Request for Participation 22 
in the Scoping Process and List of State Listed Protected Species for the 23 
Environmental Review for the Bell Bend Nuclear Power Plant Combined 24 
License Application (Accession No. ML083500498). 25 

January 27, 2009 Letter from Mr. Herbert A. Lord, New Jersey Department of 26 
Environmental Protection Natural Heritage Program, to NRC, regarding 27 
Species and Habitat on Martin’s Creek, New Jersey, Alternate Site 28 
(Accession No. ML090400936). 29 

February 12, 2009 Letter from Ms. Joy VanDervort-Sneed, Pennsylvania Department of 30 
Conservation and Natural Resources, to NRC, regarding Species and 31 
Resources of Special Concern on the Bell Bend Site, and the Sandy 32 
Bend and Montour Alternate Sites (Accession No. ML090440181). 33 

February 17, 2009 Letter from Ms. Charlene Dwin Vaughn, Advisory Council on Historic 34 
Preservation, to NRC, regarding the Bell Bend Nuclear Power Plant 35 
Combined License Application (Accession No. ML090500261). 36 

February 24, 2009 Summary of the Public Scoping Meeting to Support the Review of the Bell 37 
Bend Nuclear Power Plant Combined License Application (Accession No. 38 
ML090440489). 39 
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February 27, 2009 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 1 
Revision 1 of the Bell Bend Nuclear Power Plant Combined License 2 
Application (Accession No. ML090710441). 3 

March 2, 2009 Letter from Mr. Douglas McLearen, Pennsylvania Historical and Museum 4 
Commission, regarding Management Summary, Phase 1b Cultural 5 
Resource Investigation, Bell Bend Nuclear Power Plant, Salem Township, 6 
Luzerne County, Pennsylvania (Accession No. ML090720932). 7 

March 5, 2009   Letter from Mr. Christopher A. Urban, Pennsylvania Fish and Boat 8 
Commission, to NRC, regarding Species Impact Review (SIR) – Rare, 9 
Candidate, Threatened and Endangered Species Bell Bend Nuclear 10 
Power Plant Project, Sandy Bend Alternative Site, Mifflin County, 11 
Pennsylvania (Accession No. ML090790548). 12 

March 13, 2009 Letter from Mr. J. Eric Davis, Jr., U.S. Fish and Wildlife Service, to NRC, 13 
regarding the Martin’s Creek Alternative Site (Accession No. 14 
ML091280435). 15 

March 19, 2009 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 16 
Bell Bend Information Needs (Accession No. ML092180356). 17 

April 9, 2009 Letter from Mr. William P. Seib, U.S. Army Corps of Engineers, to NRC, 18 
regarding Corps Participation (Accession No. ML091050461).April 29, 19 
2009 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to Ms. Amy 20 
Elliot, U.S. Army Corps of Engineers, regarding Request for Preliminary 21 
Jurisdictional Determination, Bell Bend Nuclear Power Plant, Luzerne 22 
County, Pennsylvania (Accession No. ML093620088). 23 

May 26, 2009 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to Mr. Douglas C. 24 
McLearen, Pennsylvania Historic Museum and Commission, regarding 25 
Bell Bend Nuclear Power Plant Submittal of Workscope for Phase II 26 
National Register Evaluations of Archaeological Sites (Accession No. 27 
ML091630187). 28 

May 27, 2009  Letter from NRC to Mr. Terry L. Harpster, PPL Bell Bend, LLC, regarding 29 
Bell Bend Nuclear Power Plant Combined License Application Review 30 
Schedule (Accession No. ML091260419). 31 

May 28, 2009 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 32 
the Bell Bend Nuclear Power Plant April 2009 NRC Environmental Audit 33 
Response Status (Accession No. ML091620183). 34 

May 29, 2009 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 35 
Supplemental Information for the Bell Bend COLA – Impingement and 36 
Entrainment Study (Package Accession No. ML091530131). 37 
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June 11, 2009 Letter from Mr. Douglas C. McLearen, Pennsylvania Historic and Museum 1 
Commission, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 2 
Scope of Work Proposal for Phase II Archaeological Evaluations and 3 
Assessments of Effects to Historic Resources, Bell Bend Nuclear Power 4 
Plant, Salem Township, Luzerne County, Pennsylvania (Accession No. 5 
ML091630211). 6 

June 24, 2009 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 7 
the BBNPP April 2009 NRC Environmental Audit Final Response Items 8 
(Accession No. ML092370535). 9 

June 29, 2009 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC regarding 10 
the BBNPP April 2009 NRC Environmental Audit Final Response Items 11 
(Accession No. ML092370537). 12 

July 2, 2009 Letter from NRC to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 13 
Bell Bend Nuclear Power Plant Combined License Application Online 14 
Reference Portal (Accession No. ML091460705). 15 

July 7, 2009 Letter from NRC, to The Honorable Rick Hill, Oneida Nation of Wisconsin, 16 
regarding Request for Information for the Environmental Review of the 17 
Bell Bend Nuclear Power Plant Combined License Application (Accession 18 
No. ML091560475). 19 

July 7, 2009 Letter from NRC, to Mr. Kerry Holton, Delaware Nation, regarding 20 
Request for Information for the Environmental Review of the Bell Bend 21 
Nuclear Power Plant Combined License Application (Accession No. 22 
ML091541273). 23 

July 7, 2009 Letter from NRC, to the Honorable LeRoy Howard, Seneca-Cayuga Tribe 24 
of Oklahoma, regarding Request for Information for the Environmental 25 
Review of the Bell Bend Nuclear Power Plant Combined License 26 
Application (Accession No. ML091560488). 27 

July 7, 2009 Letter from NRC, to Mr. Maurice John, Seneca Nations of Indians, 28 
regarding Request for Information for the Environmental Review of the 29 
Bell Bend Nuclear Power Plant Combined License Application (Accession 30 
No. ML091560513). 31 

July 7, 2009 Letter from NRC, to Ms. Karen Kaniatobe, Absentee-Shawnee Tribe of 32 
Oklahoma, regarding Request for Information for the Environmental 33 
Review of the Bell Bend Nuclear Power Plant Combined License 34 
Application (Accession No. ML091541164). 35 
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July 7, 2009 Letter from NRC, to the Honorable James Ransom, St. Regis Mohawk 1 
Tribe, regarding Request for Information for the Environmental Review of 2 
the Bell Bend Nuclear Power Plant Combined License Application 3 
(Accession No. ML091560567). 4 

July 7, 2009 Letter from NRC, to Mr. Jim Stout, Berwick Historical Society, regarding 5 
information Request for Information for the Environmental Review of the 6 
Bell Bend Nuclear Power Plant Combined License Application (Accession 7 
No. ML091560490). 8 

July 7, 2009 Letter from NRC, to the Honorable Glenna Wallace, Eastern Shawnee 9 
Tribe of Oklahoma, regarding Request for Information for the 10 
Environmental Review of the Bell Bend Nuclear Power Plant Combined 11 
License Application (Accession No. ML091560458). 12 

July 10, 2009 Letter from NRC, to Mr. David Densmore, U.S. Fish and Wildlife Service, 13 
regarding Request for Information for the Environmental Review of the 14 
Bell Bend Nuclear Power Plant Combined License Application  15 
(Accession No. ML092020071). 16 

July 10, 2009 Letter from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 17 
Requests for Additional Information Related to the Environmental Review 18 
for the Combined License Application for Bell Bend Nuclear Power Plant 19 
(Package Accession No. ML091620600). 20 

July 17, 2009 E-mail from Mr. Bill Vezendy, Berwick Historical Society, to Ms. Stacey 21 
Imboden, NRC, regarding License Application of Bell Bend Nuclear Plant 22 
Environmental Study (Accession No. ML091980262). 23 

July 22, 2009  Scoping Summary Report Related to the Environmental Scoping Process 24 
for the Bell Bend Nuclear Power Plant Combined License Application 25 
(Accession No. ML091760096). 26 

July 23, 2009 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 27 
ADAMS-Compliant Electronic Discs of BBNPP April 2009 NRC 28 
Environmental Audit Response Items (Accession No. ML092220661). 29 

August 5, 2009 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 30 
Responses to Environmental Request for Additional Information, First 31 
Submittal (Accession No. ML092220151). 32 

August 10, 2009 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 33 
Bell Bend Nuclear Power Plant Response to Environmental Requests for 34 
Additional Information, Second Submittal (Accession No. ML092250656). 35 

August 18, 2009 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 36 
Bell Bend Nuclear Power Plant Online Reference Portal (Accession No. 37 
ML092360179). 38 



Appendix C 

April 2015 C-9 Draft NUREG–2179 

September 2, 2009 Letter from NRC, to Mr. Robert Chicks, Stock-bridge-Munsee Band of the 1 
Mohican Nation of Wisconsin, regarding Request for Information for the 2 
Environmental Review of the Bell Bend Nuclear Power Plant Combined 3 
License Application (Accession No. ML092470274). 4 

September 2, 2009  Letter from NRC, to Mr. Tony Gonyea, Onondaga Nation, regarding 5 
Request for Information for the Environmental Review of the Bell Bend 6 
Nuclear Power Plant Combined License Application (Accession No. 7 
ML092470231). 8 

September 2, 2009 Letter from NRC, to the Honorable Raymond Halbritter, Oneida Indian 9 
Nation, regarding Request for Information for the Environmental Review 10 
of the Bell Bend Nuclear Power Plant Combined License Application 11 
(Accession No. ML092460629). 12 

September 2, 2009 Letter from NRC, to Mr. Clint Halftown, Heron Clan Representative for the 13 
Cayuga Nation, requesting Information for the Environmental Review of 14 
the Bell Bend Nuclear Power Plant Combined License Application 15 
(Accession No. ML092460607). 16 

September 2, 2009 Letter from NRC, to The Honorable Leo Henry, Tuscarora Nation, 17 
regarding Information for the Environmental Review of the Bell Bend 18 
Nuclear Power Plant Combined License Application (Accession No. 19 
ML092470260). 20 

September 2, 2009  Letter from NRC, to the Honorable Roger Hill, Tonawanda Seneca 21 
Nation, regarding Request for Information for the Environmental Review 22 
of the Bell Bend Nuclear Power Plant Combined License Application 23 
(Accession No. ML092470301). 24 

September 2, 2009 Letter from NRC, to Mr. Ron Sparkman, Chairman of the Shawnee Tribe, 25 
regarding Request for Information for the Environmental Review of the 26 
Bell Bend Nuclear Power Plant Combined License Application (Accession 27 
No. ML092470285). 28 

September 9, 2009 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 29 
Bell Bend Nuclear Power Plant Alternative Site Evaluation (Package 30 
Accession No. ML092570289). 31 

September 11, 2009 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 32 
Bell Bend Nuclear Power Plant Response to Environmental Requests for 33 
Additional Information, Third Submittal (Package Accession No. 34 
ML092640143). 35 

September 15, 2009  Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 36 
Bell Bend Nuclear Power Plant Environmental Requests for Additional 37 
Information Extension Request (Accession No. ML092610372). 38 
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September 17, 2009  Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 1 
Bell Bend Nuclear Power Plant Response to Environmental Requests for 2 
Additional Information, Fourth Submittal (Accession No. ML092810289). 3 

September 25, 2009 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 4 
Bell Bend Nuclear Power Plant Response to Environmental Requests for 5 
Additional Information, Fifth Submittal (Accession No. ML092740184). 6 

October 15, 2009 Letter from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding  7 
Summary of Teleconference to Discuss Responses to Requests for 8 
Additional Information Regarding the Environmental Review of the 9 
Combined License Application For Bell Bend Nuclear Power Plant 10 
(Accession No. ML092580084). 11 

October 16, 2009 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 12 
Bell Bend Nuclear Power Plant Extension Request for Environmental 13 
Requests for Additional Information (Accession No. ML092950159). 14 

October 19, 2009 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 15 
Bell Bend Nuclear Power Plant Response to Environmental Requests for 16 
Additional Information, Sixth Submittal (Accession No. ML093270270). 17 

October 29, 2009 Memorandum from Ms. Tomeka L. Terry, NRC, to Mr. Robert G. Schaaf, 18 
NRC, regarding Summary of the Environmental Site Audit Related to the 19 
Review of the Combined License Application for Bell Bend Nuclear Power 20 
Plant (Accession No. ML091940388). 21 

November 9, 2009 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 22 
Bell Bend Nuclear Power Plant Update of Response to Environmental 23 
Request for Additional Information STO 1-1 (Package Accession No. 24 
ML093270273). 25 

November 25, 2009 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 26 
Bell Bend Nuclear Power Plant Environmental Report Section 9.3, 27 
Alternative Sites (Accession No. ML093380312). 28 

November 30, 2009 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 29 
Bell Bend Nuclear Power Plant Response to Environmental Requests for 30 
Additional Information, Seventh Submittal (Package Accession No. 31 
ML093420037). 32 

December 8, 2009 Letter from Mr. Terry L. Harpster, PPL Bell Bend, LLC, to NRC regarding 33 
Bell Bend Nuclear Power Plant BBNPP Schedule Update (Accession No. 34 
ML093450345). 35 

December 16, 2009 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 36 
Bell Bend Nuclear Power Plant BBNPP COLA Preliminary Plot Plan 37 
(Package Accession No. ML093631617). 38 
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December 17, 2009 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 1 
Bell Bend Nuclear Power Plant Revision of Response to Environmental 2 
Request for Additional Information H 5.3-1 (Accession No. 3 
ML093580196). 4 

December 17, 2009 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 5 
Bell Bend Nuclear Power Plant Alternative Site Evaluation Revision 1 6 
(Package Accession No. ML093631045). 7 

January 15, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 8 
Bell Bend Nuclear Power Plant Response to Environmental Request for 9 
Additional Information, Eighth Submittal (Accession No. ML100191531). 10 

February 12, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 11 
Bell Bend Nuclear Power Plant Submittal of Bell Bend COLA, Revision 2 12 
(Accession No. ML101880709). 13 

February 17, 2010 Letter from NRC, to Mr. Terry L. Harpster, PPL Bell Bend, LLC, regarding 14 
Bell Bend Nuclear Power Plant Combined License Application Review 15 
Schedule Revision (Accession No. ML100110386). 16 

February 26, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 17 
Bell Bend Nuclear Power Plant Response to Environmental Requests for 18 
Additional Information, Ninth Submittal (Accession No. ML100640163). 19 

March 1, 2010 Letter from Mr. Terry L. Harpster, PPL Bell Bend, LLC, to Ms. Amy Elliott, 20 
U.S. Corps of Engineers, regarding Bell Bend Nuclear Power Plant 21 
Preliminary Jurisdiction Determination (Package Accession No. 22 
ML100890584). 23 

March 31, 2010 Letter from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 24 
Summary of Teleconferences to Discuss Responses to Requests for 25 
Additional Information regarding the Environmental Review of the 26 
Combined License Application for Bell Bend Nuclear Power Plant 27 
(Accession No. ML093631218).   28 

April 5, 2010 Letter from Mr. Joseph J. Scopelliti, PPL Bell Bend, LLC, to property 29 
owners, regarding Bell Bend Nuclear Power Plant Letter to Downstream 30 
Property Owners (Accession No. ML101040485). 31 

April 20, 2010 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 32 
Bell Bend 2nd Alternative Site Visit Information Needs (Accession No. 33 
ML101100516). 34 

April 30, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 35 
Bell Bend Nuclear Power Plant Response to Environmental RAI’s:  36 
Schedule Update (Accession No. ML101230615). 37 
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May 7, 2010 Letter from Mr. Terry L. Harpster, PPL Bell Bend, LLC, to NRC, regarding 1 
Bell Bend Nuclear Power Plant May 2010 BBNPP Schedule Update 2 
(Accession No. ML101340552). 3 

May 14, 2010  Letter from Ms. Amy Elliot, U.S. Army Corps of Engineers, to NRC, 4 
regarding information needs in preparation for the alternative site audit  5 
(Accession No. ML101440130). 6 

June 25, 2010 Letter from Ms. Amy Elliot, U.S. Army Corps of Engineers, to Mr. Geier, 7 
Unistar Nuclear Energy, regarding request for a jurisdictional 8 
determination (Accession No. ML101890694). 9 

July 9, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 10 
Bell Bend Nuclear Power Plant Response to Environmental Information 11 
Needs, First Submittal (Accession No. ML101930519). 12 

July 16, 2010 Letter from Mr. Terry L. Harpster, PPL Bell Bend, LLC, to NRC, regarding 13 
Bell Bend Nuclear Power Plant July 2012 BBNPP Schedule Update 14 
(Accession No. ML102030025). 15 

July 21, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 16 
Bell Bend Nuclear Power Plant Response to Environmental Information 17 
Needs, Second Submittal (Accession No. ML102070070). 18 

July 23, 2010 Letter from Mr. Terry L. Harpster, PPL Bell Bend, LLC, to NRC, regarding 19 
Bell Bend Nuclear Power Plant Environmental Request for Additional 20 
Information MET 2.7-1 Extension Request (Accession No. 21 
ML102100205). 22 

August 4, 2010  Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 23 
Bell Bend Nuclear Power Plant Submittal of BBNPP RAI Schedule 24 
(Accession No. ML102230149). 25 

August 12, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 26 
Bell Bend Nuclear Power Plant Environmental Requests for Additional 27 
Information TE 2.4-7 and TE 2.4-8 Extension Request (Accession No. 28 
ML102300074). 29 

August 13, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 30 
Bell Bend Nuclear Power Plant Response to Environmental Information 31 
Needs, Third Submittal (Accession No. ML102310237). 32 

August 19, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 33 
Bell Bend Nuclear Power Plant Response to Environmental Information 34 
Needs, Third Submittal (Accession No. ML102370780). 35 

 36 
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August 20, 2010 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 1 
Bell Bend Environmental USACE RAIs (Accession No. ML102370117). 2 

August 26, 2010 Letter from Mr. Kevin Magerr, U.S. Environmental Protection Agency, to 3 
Ms. Amy Elliott, U.S. Corps of Engineers, regarding the proposed 4 
alternative site analysis (Accession No. ML102640782). 5 

August 27, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 6 
Bell Bend Nuclear Power Plant Response to Environmental Requests for 7 
Additional Information, Eleventh Submittal (Accession No. 8 
ML102440650). 9 

August 27, 2010 Letter from Mr. William P. Seib, U.S. Army Corps of Engineers, to NRC, 10 
regarding the Bell Bend site audit (Accession No. ML102640781). 11 

September 8, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 12 
Bell Bend Nuclear Power Plant BBNPP Plot Plan Change COLA 13 
Supplement:  Part 3 (ER) Section 4.5 Status: Part 3 (ER) Section 7.1 and 14 
Part 2 (FSAR) Section 6.4 (Accession No. ML102570071). 15 

September 10, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 16 
Bell Bend Nuclear Power Plant Clarification of Schedule for COLA Part 11 17 
Reports (Accession No. ML102580173). 18 

September 15, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 19 
Bell Bend Nuclear Power Plant BBNPP Plot Plan Change COLA 20 
Supplement:  Part 3 (ER) Section 6.4 Status: Part 3 (ER) Section 2.1 21 
(Accession No. ML102670161). 22 

September 21, 2010 Letter from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 23 
Transmittal of U.S. Army Corps of Engineers Comments on Bell Bend 24 
Nuclear Power Plant Combined License Application Alternatives Analysis 25 
(Package Accession No. ML102430317). 26 

September 22, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 27 
Bell Bend Nuclear Power Plant BBNPP Plot Plan Change COLA 28 
Supplement Schedule Update (Accession No. ML102720191). 29 

September 24, 2010 Memorandum from Ms. Stacey Imboden, NRC, to Mr. Robert G. Schaaf, 30 
NRC regarding Summary of the Second Environmental Alternative Sites 31 
Audit Related to the Review of the Combined License Application for Bell 32 
Bend Nuclear Power Plant (Package Accession No. ML102520378). 33 

September 28, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 34 
Bell Bend Nuclear Power Plant BBNPP Plot Plan Change COLA 35 
Supplement Schedule Update (Accession No. ML102780283). 36 
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October 6, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 1 
Bell Bend Nuclear Power Plant Environmental Request for Additional 2 
Information MET 2.7-1 Extension Request (Accession No. 3 
ML102861201). 4 

October 7, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 5 
Bell Bend Nuclear Power Plant Partial Response to Environmental 6 
Requests for Additional Information 5022, 5025, 5033,& 5043 and 7 
Schedule Information (Accession No. ML102880145). 8 

October 14, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC submitting 9 
Part 3 Section 7.2 of revised COL application and responses to requests 10 
for additional information (Accession No. ML102920368). 11 

October 19, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 12 
responses to second alternative sites audit requests for additional 13 
information (Accession No. ML102980024). 14 

October 20, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC submitting 15 
Part 3 Section 3.7 of revised COL application (Accession No. 16 
ML102980023). 17 

October 21, 2010 Letter from Mr. Terry L. Harpster, PPL Bell Bend, LLC to Mr. James 18 
Richenderfer, SRBC, Bell Bend Nuclear Power Plant Notice of application 19 
review response avoidance of consumptive use (Accession No. 20 
ML102990460).  21 

October 27, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC submitting 22 
Part 3 Section 2.1 of revised COL application and revised responses to 23 
requests for additional information (Accession No. ML103070314). 24 

October 27, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 25 
schedule update for submittal of responses to RAI MET 2.7-1 and 26 
USACE-2f (Accession No. ML103060388). 27 

October 28, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC submitting 28 
Part 3 Section 7.3 of revised COL application (Accession No. 29 
ML103070173). 30 

November 1, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC submitting 31 
Part 3 Section 3.1 of revised COL application (Accession No. 32 
ML103090555). 33 

November 3, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC submitting 34 
Part 3 Chapter 8 of revised COL application (Accession No. 35 
ML103130380). 36 
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November 5, 2010 Letter from Mr. Terry L. Harpster, PPL Bell Bend, LLC, to Ms. Amy Elliott, 1 
U.S. Army Corps of Engineers, transmitting Sampling and Analysis Plan 2 
for Dredge Management Support (Accession No. ML103560157). 3 

November 8, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 4 
schedule update for submittal of responses to requests for additional 5 
information (Accession No. ML103190456). 6 

November 11, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 7 
responses to second alternative sites audit requests for additional 8 
information (Accession No. ML103200415). 9 

November 11, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC submitting 10 
Part 3 Section 2.2 of revised COL application and responses to requests 11 
for additional information (Accession No. ML103200240). 12 

November 15, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC submitting 13 
revised Part 3 Section 7.3 of revised COL application (Accession No. 14 
ML103260237). 15 

November 18, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 16 
responses to second alternative sites audit requests for additional 17 
information (Accession No. ML103260482). 18 

November 30, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 19 
revised response to request for additional information AE 5.3-1 and 20 
schedule information (Accession No. ML103400358). 21 

December 3, 2010 Letter from NRC to Mr. Terry L. Harpster, PPL Bell Bend, LLC, 22 
announcing environmental project manager change for the combined 23 
license application review for the Bell Bend Nuclear Power Plant 24 
(Accession No. ML103270346). 25 

December 3, 2010 Letter from Mr. Terry L. Harpster, PPL Bell Bend, LLC, to Ms. Amy Elliott, 26 
U.S. Army Corps of Engineers Baltimore District, requesting second 27 
preliminary jurisdictional determination (Accession No. ML110410532). 28 

December 6, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC submitting 29 
Part 3 Section 5.6 of revised COL application (Accession No. 30 
ML103490444). 31 

December 10, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC submitting 32 
Part 3 Section 4.4 of revised COL application and revised responses to 33 
requests for additional information SE 4.4-1, SE 4.4-2, and SE 4.4-10 34 
(Accession No. ML103490807). 35 
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December 13, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC submitting 1 
Part 3 Section 5.3 of revised COL application and responses to requests 2 
for additional information (Accession No. ML103550387). 3 

December 15, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 4 
schedule update for submittal of response to RAI MET 2.7-1 (Accession 5 
No. ML103550564). 6 

December 16, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC submitting 7 
Part 3 Section 2.7.7 and Part 11L of revised COL application (Accession 8 
No. ML103570168). 9 

December 20, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC submitting 10 
Part 3 Section 7.2 of revised COL application and responses to requests 11 
for additional information (Accession No. ML103620624). 12 

December 21, 2010 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC submitting 13 
Part 3 Section 2.6 of revised COL application (Accession No. 14 
ML103620626). 15 

December 23, 2010 Letter from Mr. Terry L. Harpster, PPL Bell Bend, LLC, to Ms. Amy Elliott, 16 
U.S. Army Corps of Engineers Baltimore District, providing materials in 17 
support of second preliminary jurisdictional determination (Accession No. 18 
ML110980716). 19 

January 12, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 20 
schedule update for submittal of response to RAI TE 2.4-6, TE 2.4-7, and 21 
STO 2.1-1 (Accession No. ML110190087). 22 

January 20, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 23 
schedule update for submittal of response to RAI H 4.2-1 (Accession No. 24 
ML110310456). 25 

January 25, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC submitting 26 
Part 3 Section 6.1 of revised COL application (Accession No. 27 
ML110270161). 28 

January 25, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 29 
schedule update for submittal of responses to requests for additional 30 
information (Accession No. ML110270164). 31 

January 28, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC submitting 32 
Part 3 Section 3.3 of revised COL application (Accession No. 33 
ML110350548). 34 

January 28, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC submitting 35 
Part 3 Section 3.6 of revised COL application (Accession No. 36 
ML110350579). 37 
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February 11, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 1 
schedule update for submittal of responses to requests for additional 2 
information (Accession No. ML110470344). 3 

February 15, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 4 
schedule update for submittal of responses to RAIs MET 2.7-1 and 5 
USACE-2f (Accession No. ML110480494). 6 

February 25, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 7 
schedule update for submittal of responses to RAIs USACE-2 and 8 
USACE-2a (Accession No. ML110660337). 9 

February 28, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 10 
schedule update for submittal of response to RAI H 4.2-1 (Accession No. 11 
ML110670355). 12 

March 11, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 13 
responses to requests for additional information and schedule update for 14 
submittal of response to RAI TE 2.4-6 (Accession No. ML110830902). 15 

March 15, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 16 
schedule update for submittal of responses to RAIs USACE-1a and 17 
USACE-1b (Accession No. ML110950354). 18 

March 16, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 19 
schedule update for submittal of responses to RAIs (Accession No. 20 
ML111020287). 21 

March 28, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC submitting 22 
Part 3 Section 2.5 of revised COL application and responses to RAIs 23 
(Accession No. ML110910090). 24 

March 30, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 25 
schedule update for submittal of responses to RAIs (Accession No. 26 
ML110950674). 27 

March 30, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 28 
response to RAI H 4.2-1 (Accession No. ML111010131). 29 

April 12, 2011 Letter from NRC to Mr. Terry L. Harpster, PPL Bell Bend, LLC, 30 
announcing environmental project manager change for the combined 31 
license application review for the Bell Bend Nuclear Power Plant 32 
(Accession No. ML110960330). 33 

April 13, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 34 
schedule update for submittal of response to RAI TE 2.4-6 (Accession 35 
No. ML11116A005). 36 
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April 19, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC submitting 1 
Part 3 Section 6.5 of revised COL application and responses to RAIs 2 
(Accession No. ML11119A079). 3 

May 4, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 4 
response to RAI TE 2.4-6 (Accession No. ML111890425). 5 

May 6, 2011 Letter from Mr. Bradley A. Wise, PPL Bell Bend, LLC, to Ms. Amy Elliott, 6 
USACE, regarding second Preliminary Jurisdictional Determination 7 
(Accession No. ML11143A047). 8 

May 9, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC submitting 9 
Part 3 Chapter 1 of revised COL application and response to RAI 10 
USACE-2f (Accession No. ML11140A037). 11 

May 25, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 12 
responses to requests for additional information and schedule update for 13 
submittal of responses to RAIs (Accession No. ML11153A125). 14 

May 27, 2011 Letter from  Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 15 
Alternative Site Evaluation Report Revision 2 (Accession No. 16 
ML111580443). 17 

May 28, 2011 Letter from Mr. Gary Petrewski, PPL Bell Bend, LLC, to Mr. James 18 
Richenderfer, Susquehanna River Basin Commission, regarding Bell 19 
Bend Nuclear Power Plant Response to SRBC Comments on the BBNPP 20 
Water Monitoring Plan (Accession No. ML11192A144). 21 

June 30, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC providing 22 
responses to requests for additional information and schedule update for 23 
submittal of responses to RAIs (Accession No. ML11187A301). 24 

July 22, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding  25 
redacted versions of cultural resources reports (Accession No. 26 
ML112101650). 27 

August 1, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 28 
Bell Bend Nuclear Power Plant Schedule Information For Environmental 29 
Requests for Additional Information 5022, 5026, 5033, 5034, 5035, 5036, 30 
5042, and 5043 (Accession No. ML11220A304). 31 

August 22, 2011  Letter from Mr. Andrew D. Dehoff, SRBC, to Mr. Terry Harpster, Bell 32 
Bend, LLC, regarding Bell Bend Nuclear Power Plant Avoidance of 33 
Consumptive Use (Accession No. ML11238A198). 34 

August 26, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 35 
Bell Bend Nuclear Power Plant Schedule Update for ER 9.3 RAIs 36 
(Accession No. ML11249A094). 37 
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September 23, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 1 
Bell Bend Nuclear Power Plant Final Response to Environmental 2 
Requests for Additional Information 5022, 5026, 5033, 5034, 5035, 5036, 3 
5042 and 5043 (Package Accession No. ML112860514). 4 

September 23, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 5 
Bell Bend Nuclear Power Plant COLA Schedule Information (Accession 6 
No. ML11277A067). 7 

October 3, 2011 Letter from Mr. Terry L. Harpster, PPL Bell Bend, LLC, to Mr. Wade B. 8 
Chandler, U.S. Army Corps of Engineers, regarding Bell Bend Nuclear 9 
Power Plant Request for Deferral of Public Notice of Joint Permit 10 
Application (Accession No. ML11284A209). 11 

October 6, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 12 
Bell Bend Nuclear Power Plant Data Sources Associated with 13 
Environmental Request for Additional Information 5035 EIS 9.3-27 14 
(Accession No.  ML11294A463). 15 

November 18, 2011 Letter from NRC, to FEMA LOMC Clearinghouse, regarding U.S. Nuclear 16 
Regulatory Commission’s Endangered Species Act Review for the Bell 17 
Bend Nuclear Power Plant Combined License Application (Accession No. 18 
ML113070296). 19 

December 13, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 20 
Bell Bend Nuclear Power Plant Request for Withholding of Information 21 
from Joint Permit Application Pursuant to 10 CFR 2.390 (Package 22 
Accession No. ML13057A75). 23 

December 13, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 24 
Bell Bend Nuclear Power Plant Final Response to Environmental 25 
Requests for Additional Information TE 4.3-1, TE 4.3-2, TE 4.3-7, TE 4.3-26 
10, MET 2.7-1, LU 4.1-1, LU 5.1-1 and LU 5.1-2 (Package Accession No. 27 
ML113550181). 28 

December 19, 2011 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 29 
Bell Bend Nuclear Power Plant COLA Part 3 (Environmental Report) 30 
Update to Reflect Site Footprint Relocation (Accession No. 31 
ML12108A051). 32 

December 21, 2011 Letter from Mr. James A. Richenderfer, Susquehanna River Board 33 
Commission, to Mr. Michael J. Caverly, PPL Bell Bend, LLC, regarding 34 
Bell Bend Nuclear Power Plant; BNP-2011-126; Project Response Status 35 
and Filing of Joint Permit Application; Salem Township, Luzerne County, 36 
Pennsylvania (Accession No. ML120170314). 37 
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January 16, 2012 Letter from Mr. Michael J. Caverly, PPL Bell Bend, LLC, to NRC, 1 
regarding Bell Bend Nuclear Power Plant Project Notice of Application for 2 
Groundwater Withdrawal Salem Township, Luzerne County, 3 
Pennsylvania (Accession No. ML12107A339). 4 

January 20, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to Mr. Douglas 5 
McLearen, Pennsylvania Historical and Museum Commission, regarding 6 
Bell Bend Nuclear Power Plant Addendum Report Third Supplemental 7 
Phase I Cultural Resources Investigation (Accession No. ML12053A050). 8 

January 20, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 9 
Bell Bend Nuclear Power Plant Revised Response to Environmental 10 
Request for Additional Information MET 2.7-1 (Package Accession No. 11 
ML120310490). 12 

January 23,2012 U.S. Army Corps of Engineers Public Notice in Reply to Application 13 
Number NAB-2008-01401-P13 Bell Bend Nuclear Power Plant BBNPP) 14 
(Accession No. ML12132A041). 15 

January 24, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 16 
Bell Bend Nuclear Power Plant COLA Part 3 (Environmental Report) 17 
Update to Reflect Site Footprint Relocation (Accession No. 18 
ML12054A746). 19 

January 27, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 20 
Bell Bend Nuclear Power Plant COLA Part 3 (Environmental Report) 21 
Environmental Noise Survey and Cooling Tower Sound Emissions 22 
(Accession No. ML12039A271). 23 

January 29, 2012 Letter from Ronald and Elizabeth Samuels, to Ms. Amy Elliott, U.S. Army 24 
Corps of Engineers, regarding Application Number NAB 2008-01401-P13 25 
BBNPP Bell Bend Nuclear Power Plant (Accession No. ML12107A341). 26 

February 18, 2012 Letter from Ms. Tina Daly, to U.S. Army Corps of Engineers, regarding 27 
Comments on Public Notice NAB-2008-01401-P13 (Accession No. 28 
ML12107A342). 29 

February 19, 2012 Letter from Dennis and Jill Shelper, to Ms. Amy Elliott, U.S. Army Corps 30 
of Engineers, regarding comments on Public Notice NAB-2008-01401-31 
P13 (Accession No. ML12107A338). 32 

February 21, 2012 Letter from Mr. Eric Epstein, Three Mile Island Alert, Inc., to Ms. Amy 33 
Elliott, U.S. Army Corps of Engineers, regarding Three Mile Island Alert 34 
Inc.’s Comments Re:  PPL Bend Nuclear Power Plant’s Application 35 
Number NAB-2008-01401-P13 (Bell Bend Nuclear Power Plant) Before 36 
the U.S. Army Corps of Engineers (Accession No. ML12107A343). 37 
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February 21, 2012 Letter from Mr. Eric Epstein, Three Mile Island Alert, Inc., to Ms. Amy 1 
Elliott, U.S. Army Corps of Engineers, regarding Three Mile Island Alert 2 
Inc.’s Comments Re:  PPL Bend Nuclear Power Plant’s Application 3 
Number NAB-2008-01401-P13 (Bell Bend Nuclear Power Plant) Before 4 
the U.S. Army Corps of Engineers (Accession No. ML12065A013). 5 

February 22, 2012 E-mail from Ms. B.J. DeRonde, to Ms. Amy Elliott, U.S. Army Corps of 6 
Engineers, regarding Extension to Submit Concerns about Bell Bend 7 
Pond Project (Accession No. ML12107A340). 8 

February 22, 2012 Letter from Mr. James L. Richenderfer, Susquehanna River Board 9 
Commission, to Ms. Amy Elliott, U.S. Army Corps of Engineers, regarding 10 
Public Notice in Reply to Application Number NAB-2008-01401-P13; 11 
Pennsylvania Power and Light (PPL); Bell Bend Nuclear Power Plant 12 
(BBNPP); U.S. Army Corps of Engineers, Baltimore District (Accession 13 
No. ML12107A337). 14 

February 29, 2012 SRBC’s response to USACE Public Notice in Reply to PPL’s JPA, 15 
regarding Bell Bend Nuclear Power Plant (Accession No. ML12060A134). 16 

March 14, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 17 
Bell Bend Nuclear Power Plant Revised Response to Environmental 18 
Request for Additional Information MET 2,7-1 – Air Conformity Report, 19 
Revision 2 (Package Accession No. ML120820274). 20 

March 22, 2012  Letter from Mr. John R. Pomponio, U.S. Environmental Protection 21 
Agency, to Ms. Beth Bachur, U.S. Army Corps of Engineers, regarding 22 
Public Notice NAB-2008-01401-P13 Bell Bend Nuclear Power Plant 23 
(Accession No. ML12107A345). 24 

March 22, 2012  Letter from Mr. Clinton Riley, U.S. Fish and Wildlife Service, to Ms. Amy 25 
Elliott, U.S. Army Corps of Engineers, regarding Bell Bend Nuclear Power 26 
Plant (PN-12-07) USFWS Project #2009-0501 (Accession No. 27 
ML12107A344). 28 

March 28, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 29 
Bell Bend Nuclear Power Plant Closure of USACE Environmental 30 
Requests for Additional Information 1a, 1b, 2a, 2h, and 3 (Accession No. 31 
ML12101A076). 32 

March 30, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 33 
Bell Bend Nuclear Power Plant Submittal of Bell Bend COLA, Revision 3 34 
(Package Accession No. ML12145A187  ). 35 

April 2, 2012 Bell Bend Nuclear Power Plant Information Needs for May 2012 36 
Supplemental Audit.  (Accession No. ML12114A212). 37 
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April 16, 2012 Letter from Mr. Shawn M. Garvin, U.S. Environmental Protection Agency, 1 
to Colonel David E. Anderson, U.S. Army Corps of Engineers, regarding 2 
comments in response to Public Notice NAB-2008-01401-P13 (Accession 3 
No. ML12132A042). 4 

April 18, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to Mr. Douglas 5 
McLearen, Pennsylvania Historical and Museum Commission, regarding 6 
Bell Bend Nuclear Power Plant Cultural Resources Avoidance/Mitigation 7 
Plan Archaeological Site 36LU288 (Accession No. ML12132A044). 8 

April 26, 2012 E-mail from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to Ms. Laura 9 
Quinn-Willingham, NRC, and Ms. Amy Elliott, U.S. Army Corps of 10 
Engineers, regarding Bell Bend Nuclear Power Plant Cultural Resource 11 
Avoidance Mitigation Plan Archeological Site 36LU288 BNP-2012-075 12 
Docket No. 52-039 (Accession No. ML12132A043). 13 

April 26, 2012 Letter from Mr. Michael J. Caverly, PPL Bell Bend, LLC, to Ms. Glenda 14 
Miller, Susquehanna River Basin Commission, regarding Bell Bend 15 
Nuclear Power Plant Approval by Rule Application Certification of Public 16 
Notifications SRBC Pending No. NOI-2012-0104 (Accession No. 17 
ML12150A229). 18 

April 27, 2012 Letter from Mr. Michael J. Caverly, PPL Bell Bend, LLC, to Mr. Robert 19 
Kretschmer, Pennsylvania Department of Transportation, regarding Bell 20 
Bend Nuclear Power Plant Bell Bend TIS File No. 2066 HOP APPL. No. 21 
TISNUC (Accession No. ML12132A046). 22 

May 3, 2012 E-mail from NRC, to Ms. Kim Ball Kaiser, New Jersey Highlands Council, 23 
regarding Bell Bend Nuclear Power Plant (Accession No. ML12255A292). 24 

May 7, 2012 Letter from Mr. Clinton Riley, U.S. Fish and Wildlife Service, to NRC, 25 
regarding Bell Bend Nuclear Power Plant USFWS Project #2009-0501 26 
(Package Accession No. ML121450545). 27 

May 9, 2012 E-mail from NRC, to Ms. Kim Ball Kaiser, New Jersey Highlands Council, 28 
regarding Martin’s Creek New Jersey Alternative Site for the Bell Bend 29 
Nuclear Power Plant (Accession No. ML12257A355 ). 30 

May 10, 2012 Letter from Mr. Daniel J. Van Abs, Highland Water Protection and 31 
Planning Council, to NRC, regarding Proposed Bell Bend Nuclear Power 32 
Plant Environmental Impact Statement Alternative Site Analysis White 33 
Township, New Jersey (Package Accession No. ML12135A234). 34 

May 14, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 35 
Bell Bend Nuclear Power Plant Need for Information ACC-08 Data Files 36 
(Accession No. ML12146A027). 37 
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May 21, 2012 Letter from Mr. Wade B. Chandler, U.S. Army Corps of Engineers, to Mr. 1 
Michael J. Caverly, PPL Bell Bend, LLC, regarding application for 2 
Department of the Army permit identified as CENAB-OP-RPA-2008-3 
01401-P13 (Package Accession No. ML12153A164). 4 

May 22, 2012 E-mail from NRC, to Ms. Kim Ball Kaiser, New Jersey Highlands Council, 5 
regarding Bell Bend EIS Alternative Site Analysis (Accession No. 6 
ML12257A356).   7 

May 22, 2012 E-mail from NRC, to Ms. Kim Ball Kaiser, New Jersey Highlands Council, 8 
regarding Bell Bend EIS Alternative Site Analysis (Accession No. 9 
ML12258A186). 10 

May 31, 2012 Letter from NRC, to Mr. Troy Jordan, Chesapeake Energy Corporation, 11 
regarding Natural Gas “Fracking” Tour on Thursday, May 17, 2012 12 
(Accession No. ML12150A193). 13 

May 31, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 14 
Bell Bend Nuclear Power Plant Environmental Audit Need for Information 15 
Responses:  First Submittal (Package Accession No. ML121580599). 16 

June 7, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 17 
Bell Bend Nuclear Power Plant Environmental Audit Need for Information 18 
Responses:  Second Submittal (Accession No. ML12166A271). 19 

June 11, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 20 
Bell Bend Nuclear Power Plant Environmental Audit Need for Information 21 
Responses:  Third Submittal (Accession No. ML12172A249). 22 

June 11, 2012 Letter from NRC, to Mr. Michael J. Caverly, PPL Bell Bend, LLC, 23 
regarding Notice of Intent to Conduct a Supplemental Scoping Process 24 
for the Revised Site Layout for the Bell Bend Nuclear Power Plant 25 
Combined License Application Review (Accession No. ML12061A137). 26 

June 11, 2012 Letter from NRC, to Mr. Clifford Farides, Mill Memorial Public Library, 27 
regarding Maintenance of Reference Materials at the Mill Memorial Public 28 
Library Related to the Environmental Review of the PPL Bell Bend, LLC 29 
Combined License Application at the Bell Bend Nuclear Power Plant Site 30 
(Accession No. ML12076A162). 31 

June 11, 2012  Letter from NRC, to Ms. Lisette Ormsbee, McBride Memorial Library, 32 
regarding Maintenance of Reference Materials at the McBride Memorial 33 
Library Related to the Environmental Review of the PPL Bell Bend, LLC 34 
Combined License Application at the Bell Bend Nuclear Power Plant Site 35 
(Accession No. ML12076A174). 36 
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June 11, 2012 Letter from NRC, to Mr. James R. Leigey, Pennsylvania Game 1 
Commission, regarding Request for Consultation and Participation in the 2 
Supplemental Scoping Process Regarding the Revised Site Layout for 3 
the Bell Bend Nuclear Power Plant Combined License Application Review 4 
(Accession No. ML12074A168). 5 

June 11, 2012 Letter from NRC, to Mr. James L. Richenderfer, Susquehanna River 6 
Basin Commission, regarding Request for Participation in the 7 
Supplemental Scoping Process Regarding the Revised Site Layout for 8 
the Bell Bend Nuclear Power Plant Combined License Application Review 9 
(Accession No. ML12076A111). 10 

June 11, 2012 Letter from NRC, to Ms. Carol R. Collier, Delaware River Basin 11 
Commission, regarding Request for Participation in the Supplemental 12 
Scoping Process Regarding the Revised Site Layout for the Bell Bend 13 
Nuclear Power Plant Combined License Application Review (Accession 14 
No. ML12115A009). 15 

June 12, 2012 Letter from NRC, to Mr. Justin Newell, Pennsylvania Department of 16 
Conservation and Natural Resources regarding Request for Participation 17 
in the Supplemental Scoping Process Regarding the Revised Site Layout 18 
for the Bell Bend Nuclear Power Plant Combined License Application 19 
Review (Accession No. ML12076A068). 20 

June 12, 2012  Letter from NRC, to Mr. Herb Lord, Natural Heritage Program, regarding 21 
Request for Consultation and Participation in the Supplemental Scoping 22 
Process Regarding the Revised Site Layout for the Bell Bend Nuclear 23 
Power Plant Combined License Application Review (Accession No. 24 
ML12076A047). 25 

June 12, 2012  Letter from NRC, to Mr. Clint Riley, U.S. Fish and Wildlife Service, 26 
Pennsylvania Field Office, regarding Request for Consultation and 27 
Participation in the Supplemental Scoping Process Regarding the 28 
Revised Site Layout for the Bell Bend Nuclear Power Plant Combined 29 
License Application Review (Accession No. ML12079A176). 30 

June 12, 2012 Letter from NRC, to Mr. Chris Urban, Pennsylvania Fish and Boat 31 
Commission, regarding Request for Consultation and Participation in the 32 
Supplemental Scoping Process Regarding the Revised Site Layout for 33 
the Bell Bend Nuclear Power Plant Combined License Application Review 34 
(Accession No. ML12076A091). 35 

June 12, 2012 Letter from NRC, to Ms. Patricia A. Kurkul, NOAA National Marine 36 
Fisheries Service, regarding Request for Consultation and Participation in 37 
the Supplemental Scoping Process Regarding the Revised Site Layout 38 
for the Bell Bend Nuclear Power Plant Combined License Application 39 
Review (Accession No. ML12076A053). 40 
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June 12, 2012 Letter from NRC, to Mr. Eric Davis, U.S. Fish and Wildlife Service, New 1 
Jersey Field Office, regarding Request for Consultation and Participation 2 
in the Supplemental Scoping Process Regarding the Revised Site Layout 3 
for the Bell Bend Nuclear Power Plant Combined License Application 4 
Review (Accession No. ML12076A037). 5 

June 12, 2012 Letter from NRC, to The Honorable Kerry Holton, Delaware Nation, 6 
regarding Request for Consultation and Participation in the Supplemental 7 
Scoping Process Regarding the Revised Site Layout for the Bell Bend 8 
Nuclear Power Plant Combined License Application Review (Accession 9 
No. ML12073A124). 10 

June 12, 2012 Letter from NRC, to Mr. Robert Odawi Porter, Seneca Nation of Indians, 11 
regarding Request for Consultation and Participation in the Supplemental 12 
Scoping Process Regarding the Revised Site Layout for the Bell Bend 13 
Nuclear Power Plant Combined License Application Review (Accession 14 
No. ML12073A299). 15 

June 12, 2012 Letter from NRC, to The Honorable George Blanchard, Absentee-16 
Shawnee Tribe of Oklahoma, regarding Request for Consultation and 17 
Participation in the Supplemental Scoping Process Regarding the 18 
Revised Site Layout for the Bell Bend Nuclear Power Plant Combined 19 
License Application Review (Accession No. ML12073A130). 20 

June 12, 2012 Letter from NRC, to Dr. Katherine Faull, Bucknell University, regarding 21 
Request for Consultation and Participation in the Supplemental Scoping 22 
Process Regarding the Revised Site Layout for the Bell Bend Nuclear 23 
Power Plant Combined License Application Review (Accession No. 24 
ML121110291). 25 

June 12, 2012 Letter from NRC, to Mr. Adrian Merolli, Luzerne County Planning 26 
Commission, regarding Request for Consultation and Participation in the 27 
Supplemental Scoping Process Regarding the Revised Site Layout for 28 
the Bell Bend Nuclear Power Plant Combined License Application Review 29 
(Accession No. ML121120005). 30 

June 12, 2012 Letter from NRC, to The Honorable Genna Wallace, Eastern Shawnee 31 
Tribe of Oklahoma, regarding Request for Consultation and Participation 32 
in the Supplemental Scoping Process Regarding the Revised Site Layout 33 
for the Bell Bend Nuclear Power Plant Combined License Application 34 
Review (Accession No. ML12073A245). 35 

June 12, 2012 Letter from NRC, to Mr. Douglas C. McLearen, Pennsylvania Historical 36 
and Museum Commission, regarding Request for Consultation and 37 
Participation in the Supplemental Scoping Process Regarding the 38 
Revised Site Layout for the Bell Bend Nuclear Power Plant Combined 39 
License Application Review (Accession No. ML12073A076). 40 
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June 12, 2012 Letter from NRC, to The Honorable Roger Hill, Tonawanda Seneca 1 
Nation, regarding Request for Consultation and Participation in the 2 
Supplemental Scoping Process Regarding the Revised Site Layout for 3 
the Bell Bend Nuclear Power Plant Combined License Application Review 4 
(Accession No. ML12073A316). 5 

June 12, 2012 Letter from NRC, to The Honorable Clint Halftown, Heron Clan, regarding 6 
Request for Consultation and Participation in the Supplemental Scoping 7 
Process Regarding the Revised Site Layout for the Bell Bend Nuclear 8 
Power Plant Combined License Application Review (Accession No. 9 
ML12073A308). 10 

June 12, 2012 Letter from NRC, to Mr. Tony Gonyea, Onondaga Nation, regarding 11 
Request for Consultation and Participation in the Supplemental Scoping 12 
Process Regarding the Revised Site Layout for the Bell Bend Nuclear 13 
Power Plant Combined License Application Review (Accession No. 14 
ML12073A270). 15 

June 12, 2012 Letter from NRC, to The Honorable Ron Sparkman, Shawnee Tribe, 16 
regarding Request for Consultation and Participation in the Supplemental 17 
Scoping Process Regarding the Revised Site Layout for the Bell Bend 18 
Nuclear Power Plant Combined License Application Review (Accession 19 
No. ML12079A139). 20 

June 12, 2012 Letter from NRC, to The Honorable Raymond Halbritter, Oneida Indian 21 
Nation, regarding Request for Consultation and Participation in the 22 
Supplemental Scoping Process Regarding the Revised Site Layout for 23 
the Bell Bend Nuclear Power Plant Combined License Application Review 24 
(Accession No.  ML12073A137). 25 

June 12, 2012 Letter from NRC, to The Honorable Leo Henry, Tuscarora Nation Chiefs 26 
Council, regarding Request for Consultation and Participation in the 27 
Supplemental Scoping Process Regarding the Revised Site Layout for 28 
the Bell Bend Nuclear Power Plant Combined License Application Review 29 
(Accession No. ML12073A149). 30 

June 12, 2012 Letter from NRC, to Mr. Robert M. Pearse, Salem Township Board of 31 
Supervisors, regarding Request for Consultation and Participation in the 32 
Supplemental Scoping Process Regarding the Revised Site Layout for 33 
the Bell Bend Nuclear Power Plant Combined License Application Review 34 
(Accession No. ML121110296). 35 

June 12, 2012 Letter from NRC, to Mr. Ted Baird, Society for Pennsylvania Archaeology, 36 
regarding Request for Consultation and Participation in the Supplemental 37 
Scoping Process Regarding the Revised Site Layout for the Bell Bend 38 
Nuclear Power Plant Combined License Application Review (Accession 39 
No. ML121110281). 40 
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June 12, 2012 Letter from NRC, to Mr. Anthony T.P. Brooks, Luzerne County Historical 1 
Society, regarding Request for Consultation and Participation in the 2 
Supplemental Scoping Process Regarding the Revised Site Layout for 3 
the Bell Bend Nuclear Power Plant Combined License Application Review 4 
(Accession No. ML121110274). 5 

June 12, 2012 Letter from NRC, to The Honorable Mark H. Garrow, The Honorable 6 
Randy Hart, The Honorable Ron LaFrance, Jr., St. Regis Mohawk Tribe, 7 
regarding Request for Consultation and Participation in the Supplemental 8 
Scoping Process Regarding the Revised Site Layout for the Bell Bend 9 
Nuclear Power Plant Combined License Application Review (Accession 10 
No. ML12073A261). 11 

June 12, 2012 Letter from NRC, to Mr. Robert Chicks, Stockbridge-Munsee Band of the 12 
Mohican Nation of Wisconsin, regarding Request for Consultation and 13 
Participation in the Supplemental Scoping Process Regarding the 14 
Revised Site Layout for the Bell Bend Nuclear Power Plant Combined 15 
License Application Review (Accession No. ML12073A247). 16 

June 12, 2012 Letter from NRC, to Mr. Reid Nelson, Advisory Council on Historic 17 
Preservation, regarding Request for Consultation and Participation in the 18 
Supplemental Scoping Process Regarding the Revised Site Layout for 19 
the Bell Bend Nuclear Power Plant Combined License Application Review 20 
(Accession No. ML12073A074). 21 

June 12, 2012 Letter from NRC, to The Honorable Ed Delgado, Oneida Nation of 22 
Wisconsin, regarding Request for Consultation and Participation in the 23 
Supplemental Scoping Process Regarding the Revised Site Layout for 24 
the Bell Bend Nuclear Power Plant Combined License Application Review 25 
(Accession No. ML12073A090). 26 

June 12, 2012 Letter from NRC, to The Honorable LeRoy Howard, Seneca-Cayuga 27 
Tribe of Oklahoma, regarding Request for Consultation and Participation 28 
in the Supplemental Scoping Process Regarding the Revised Site Layout 29 
for the Bell Bend Nuclear Power Plant Combined License Application 30 
Review (Accession No. ML12073A101). 31 

June 12, 2012 Letter from NRC, to Mr. Jim Stout, Berwick Historical Society, regarding 32 
Request for Consultation and Participation in the Supplemental Scoping 33 
Process Regarding the Revised Site Layout for the Bell Bend Nuclear 34 
Power Plant Combined License Application Review (Accession No. 35 
ML121110280). 36 

June 15, 2012 Federal Register Notice of Intent to Conduct Supplemental Scoping 37 
Process on the Revised Site Layout for Bell Bend Nuclear Power Plant 38 
Combined License Application (77 FR 36012). 39 
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June 21, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 1 
Bell Bend Nuclear Power Plant Environmental Audit Need for Information 2 
Responses:  Fourth Submittal (Accession No.  ML12187A026). 3 

June 28, 2012 E-mail from Ms. Karen Karchner, Salem Township, to Mr. Darby Stapp, 4 
Numark Associates, regarding Dodson Site at Bell Bend (Accession No. 5 
ML12181A216). 6 

June 28, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 7 
Bell Bend Nuclear Power Plant Environmental Audit Need for Information 8 
Responses:  Fifth Submittal (Accession No. ML12193A153). 9 

June 28, 2012 E-mail from Mr. Larry Miller, Natural Heritage Program, to NRC, regarding 10 
Natural Heritage Data Request – Bell Bend Nuclear Power Plant 11 
(Accession No. ML12187A055). 12 

June 28, 2012 E-mail from Mr. Darby Stapp, Numark Associates, to Ms. Karen Karchner, 13 
Salem Township, regarding Dodson Site at Bell Bend (Accession No. 14 
ML122510098). 15 

June 28, 2012 E-mail from Ms. Karen Karchner, Salem Township, to Mr. Darby Stapp, 16 
Numark Associates, regarding Dodson Site at Bell Bend (Accession No. 17 
ML122510115). 18 

July 3, 2012 Letter from NRC, to Ms. Carol Shull, National Park Services, regarding 19 
Archeologist, National Register of Historic Places (Accession No. 20 
ML12096A251). 21 

July 12, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 22 
Bell Bend Nuclear Power Plant Environmental Audit Need for Information 23 
Responses:  Sixth Submittal (Accession No. ML12214A589). 24 

July 20, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 25 
Bell Bend Nuclear Power Plant Environmental Audit Need for Information 26 
Responses:  Seventh Submittal (Accession No. ML12214A590). 27 

August 7, 2012 E-mail from NRC, to Ms. Corina Williams, Oneida Nation, regarding 28 
Follow-Up to June 21 Letter (Accession No. ML122510139). 29 

August 13, 2012 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 30 
Draft RAIs for the Bell Bend Environmental Review (Accession No. 31 
ML12227A385). 32 

August 13, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 33 
Bell Bend Nuclear Power Plant Environmental Audit Need for Information 34 
Responses:  Eighth Submittal (Accession No. ML12235A287). 35 
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August 13, 2012 E-mail from Ms. Corina Williams, Oneida Nation, to NRC, regarding  1 
Follow-Up to June 21 Letter (Accession No. ML122510154). 2 

August 15, 2012 E-mail from NRC, to Ms. Corina Williams, Oneida Nation, regarding 3 
Follow-Up to June 21 Letter (Accession No. ML122510162). 4 

August 17, 2012 E-mail from NRC, to Ms. Karen Karchner, Salem Township, regarding 5 
Dodson Site at Bell Bend (Accession No. ML122510135). 6 

August 23, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 7 
Bell Bend Nuclear Power Plant Response to Draft ER RAI ALT-8 8 
(Accession No. ML12251A104). 9 

August 27, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 10 
Bell Bend Nuclear Power Plant Response to Draft ER RAI (Accession No. 11 
ML12249A038). 12 

August 27, 2012 E-mail from NRC, to Mr. Abrams, Haudenosaunee Council, regarding 13 
NHPA Section 106 Consultation Request from the U.S. Nuclear 14 
Regulatory Commission (Package Accession No. ML122500970). 15 

August 29, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 16 
Bell Bend Nuclear Power Plant Response to Draft ER RAIs, Third 17 
Submittal (Accession No. ML12261A478). 18 

August 30, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 19 
Bell Bend Nuclear Power Plant Indiana Bat Biological Evaluation and 20 
Management Plan (Package Accession No. ML122690324). 21 

August 31, 2012  Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 22 
Bell Bend Nuclear Power Plant Response to Draft ER RAIs, Fourth 23 
Submittal (Accession No. ML12256A004). 24 

August 31, 2012 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 25 
Draft RAIs for the Bell Bend Environmental Review (Accession No. 26 
ML12227A385). 27 

August 31, 2012 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 28 
Bell Bend Final RAIs for Alternatives (Accession No. ML12244A453). 29 

August 31, 2012 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 30 
Bell Bend Final RAIs for Aquatic Ecology (Accession No. ML12244A507). 31 

August 31, 2012 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 32 
Bell Bend Final RAIs for Cultural Resources (Accession No. 33 
ML12244A509). 34 
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September 5, 2012 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 1 
Bell Bend Final RAIs for General Info Requests (1 of 2) (Accession No. 2 
ML12249A321). 3 

September 5, 2012 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 4 
Bell Bend Final RAIs for General Info Requests (2 of 2) (Accession No. 5 
ML12249A324). 6 

September 5, 2012 E-mail from NRC, to Ms. Corina Williams, Oneida Nation, regarding 7 
Follow-Up to June 21 Letter (Accession No. ML12249A398). 8 

September 5, 2012 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 9 
Bell Bend Final RAIs for Land Use (Accession No. ML12249A646). 10 

September 5, 2012 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 11 
Bell Bend Final RAIs for Meteorology (Accession No. ML12249A647). 12 

September 5, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to Mr. Douglas 13 
McLearen, Pennsylvania Historical and Museum Commission, regarding 14 
Bell Bend Nuclear Power Plant Addendum Report, Third Supplemental 15 
Phase 1 Cultural Resource Investigation Salem Township, Luzerne 16 
County, Pennsylvania (Accession No. ML12256A007). 17 

September 6, 2012  E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 18 
Bell Bend Final RAIs for Radiological Health (1 of 2) (Accession No. 19 
ML12250A159). 20 

September 6, 2012  E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 21 
Bell Bend Final RAIs for Radiological Health (2 of 2) (Accession No. 22 
ML12250A679). 23 

September 6, 2012 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 24 
Bell Bend Final RAIs for Socioeconomics and Environmental Justice (1 of 25 
2) (Accession No. ML12250A805). 26 

September 6, 2012 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 27 
Bell Bend Final RAIs for Socioeconomics and Environmental Justice (2 of 28 
2) (Accession No. ML12250A809). 29 

September 6, 2012 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 30 
Bell Bend Final RAIs for Terrestrial Ecology (1 of 4) (Accession No. 31 
ML12250A865). 32 

September 6, 2012 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 33 
Bell Bend Final RAIs for Terrestrial Ecology (2 of 4) (Accession No. 34 
ML12250A892). 35 
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September 6, 2012 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 1 
Bell Bend Final RAIs for Terrestrial Ecology (3 of 4) (Accession No. 2 
ML12250B186). 3 

September 6, 2012 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 4 
Bell Bend Final RAIs for Terrestrial Ecology (4 of 4) (Accession No. 5 
ML12250B187). 6 

September 7, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 7 
Bell Bend Nuclear Power Plant Status of ER RAI Responses (Accession 8 
No. ML12265A064). 9 

September 14, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 10 
Bell Bend Nuclear Power Plant Submittal of ENV-09 Input/Output files 11 
Disc and Affidavit Supplied Supplemental to BNP-2012-199 (Accession 12 
No. ML12277A190). 13 

September 14, 2012 E-mail from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 14 
Dodson Marker (Accession No. ML12262A003). 15 

September 17, 2012 Letter from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 16 
Status of the Environmental Review for the Bell Bend Nuclear Power 17 
Plant Combined License Application (Accession No. ML12086A134). 18 

September 17, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 19 
Bell Bend Nuclear Power Plant Response to ER RAI ENV-01 (Accession 20 
No. ML12313A482). 21 

September 21, 2012 Letter from Mr. Gary Petrewski, PPL Bell Bend, LLC, to Mr. James 22 
Richenderfer, Susquehanna River Basin Commission, regarding Bell 23 
Bend Nuclear Power Plant 2012 Young-of-the-year (YOY) Smallmouth 24 
Bass (SMB) Survey Report (Accession No. ML12297A048). 25 

September 21, 2012 Trip Report from Interviews with the Public Regarding Socioeconomics 26 
and Environmental Justice Issues in Areas Near the Bell Bend Nuclear 27 
Power Plant Site (Accession No. ML12209A346). 28 

October 3, 2012 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 29 
Bell Bend Final RAIs for Design Basis Accidents (Accession No. 30 
ML12277A418). 31 

October 18, 2012 Letter from Ms. Olivia A. Mowrey, Pennsylvania Game Commission, to 32 
NRC, regarding Bell Bend Nuclear Power Plant (BBNPP) Project – 33 
Request for Consultation and Participation in the Supplemental Scoping 34 
Process and Preliminary Screening of Alternative Locations Humbolt Site- 35 
Hazle Township, Luzerne County, Pennsylvania (Accession No. 36 
ML12311A156). 37 
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October 18, 2012 Letter from Ms. Olivia A. Mowrey, Pennsylvania Game Commission, to 1 
NRC, regarding Bell Bend Nuclear Power Plant (BBNPP) Project – 2 
Request for Consultation and Participation in the Supplemental Scoping 3 
Process and Preliminary Screening of Alternative Locations – BBNPP 4 
Site- Salem Township, Luzerne County, Pennsylvania (Accession No. 5 
ML12311A157). 6 

October 18, 2012 Letter from Ms. Olivia A. Mowrey, Pennsylvania Game Commission, to 7 
NRC, regarding Bell Bend Nuclear Power Plant (BBNPP) Project – 8 
Request for Consultation and Participation in the Supplemental Scoping 9 
Process and Preliminary Screening of Alternative Locations Seedco Site- 10 
Coal Township, Northumberland County, Pennsylvania (Accession No. 11 
ML12311A159). 12 

October 18, 2012 Letter from Ms. Olivia A. Mowrey, Pennsylvania Game Commission, to 13 
NRC, regarding Bell Bend Nuclear Power Plant (BBNPP) Project – 14 
Request for Consultation and Participation in the Supplemental Scoping 15 
Process and Preliminary Screening of Alternative Locations Montour Site- 16 
Derry Township, Montour County, Pennsylvania (Accession No. 17 
ML12311A158). 18 

October 19, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 19 
Bell Bend Nuclear Power Plant Supplemental RAI Response for ENV-10 20 
and ENV-11 Optical Media Transmittal (Accession No. ML12356A091). 21 

October 30, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC regarding 22 
Bell Bend Nuclear Power Plant Response to RAI 116 (Accession No. 23 
ML12318A165). 24 

October 31, 2012 Summary of the Supplemental Environmental Site Audit Related to the 25 
Review of the Combined License Application for the Bell Bend Nuclear 26 
Power Plant (Accession No. ML12265A725). 27 

November 6, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 28 
Bell Bend Nuclear Power Plant Response to RAI ENV-18 (Accession No. 29 
ML12321A036). 30 

November 7, 2012 Letter from NRC, to Ms. Christine Abrams, Tonowanda Seneca Nation, 31 
regarding Request for Consultation and Participation in the Supplemental 32 
Scoping Process Regarding the Revised Site Layout for the Bell Bend 33 
Nuclear Power Plant Combined License Application Review (Accession 34 
No. ML12275A585). 35 

November 7, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 36 
Bell Bend Nuclear Power Plant Supplemental RAI Response for ENV-11 37 
Optical Storage Media Transmittal (Accession No. ML12339A260). 38 
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November 8, 2012 Letter from Mr. Gene F. Feyl, Highlands Water Protection and Planning 1 
Council, to NRC, regarding Proposed Bell Bend Nuclear Power Plant 2 
Environmental Impact Statement Alternative Site Analysis White 3 
Township, New Jersey Tax Block 7; Lots 3,4,5,11 and Part of 16 4 
(Accession No. ML12335A042). 5 

November 21, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 6 
Bell Bend Nuclear Power Plant COLA Part 3 (Environmental Report) 7 
(Package Accession No. ML123400059). 8 

December 4, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 9 
Bell Bend Nuclear Power Plant Response to RAI ENV-19 (Accession No. 10 
ML12349A006). 11 

December 6, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to Ms. Amy Elliot, 12 
U.S. Army Corps of Engineers, regarding Bell Bend Nuclear Power Plant 13 
ACOE Copy of PPL Response to NRC RAI ENV-19 (Package Accession 14 
No. ML123450170). 15 

December 10, 2012 Letter from Ms. Amy Elliot, U.S. Army Corps of Engineers, to Mr. Michael 16 
J. Caverly, PPL Bell Bend, LLC, regarding additional information needed 17 
(Accession No. ML12347A176). 18 

December 11, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 19 
Bell Bend Nuclear Power Plant Response to RAIs ENV-20 and ENV-21 20 
(Package Accession No. ML130030016). 21 

December 11, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to Ms. Amy Elliot, 22 
U.S. Corps of Engineers, regarding Bell Bend Nuclear Power Plant ACOE 23 
Copy of PPL Response to NRC RAI ENV-20 and ENV-21 (Accession No. 24 
ML12354A511). 25 

December 13, 2012  Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 26 
Bell Bend Nuclear Power Plant Supplemental RAI Response for RAI 27 
ENV-11 (Accession No. ML12363A126). 28 

December 20, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 29 
Bell Bend Nuclear Power Plant Supplemental Response for RAI ENV-01 30 
(Accession No. ML13025A269). 31 

December 21, 2012 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to Ms. Amy Elliot, 32 
U.S. Corps of Engineers, regarding Bell Bend Nuclear Power Plant 33 
Response to ACOE Comments on BBNPP CWA Section 404 Application 34 
(Accession No. ML13010A296). 35 
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December 28, 2012 Letter from Mr. Paul O. Swartz, Susquehanna River Board Commission, 1 
to Mr. Michael J. Caverly, PPL Benn Bend, LLC, regarding Requirements 2 
for Consumptive Water Use Mitigation and Passby Flows for PPL Bell 3 
Bend, LLC- Bell Bend Nuclear Power Plant; Salem Township, Luzerne 4 
County, Pennsylvania; Commission Pending Nos. 2009-079 (SW) and 5 
2009-080 (CU) (Accession No. ML13008A468). 6 

January 3, 2013 Letter from NRC, to Mr, Michael D. Bedrin, Pennsylvania Department of 7 
Environmental Protection, regarding Request for Consultation and 8 
Comments Regarding the Revised Site Layout for the Bell Bend Nuclear 9 
Power Plant Combined License Application Review (Accession No. 10 
ML12318A239). 11 

January 7, 2013 Letter from Mr. Wade B. Chandler, U.S. Army Corps of Engineers, to Mr. 12 
Douglas McLearen, Pennsylvania Historical and Museum Commission, 13 
regarding Section 106 compliance (Accession No. ML13010A299). 14 

January 8, 2013 Letter from NRC, to Mr. Michael J. Caverly, PPL Bell Bend, regarding Bell 15 
Bend Nuclear Power Plant Combined License Application – Exemption 16 
from the Requirements of Title 10 of the Code of Federal Regulations 17 
Section 50. 71(e)(3)(iii) (Accession No. ML12325A753). 18 

January 11, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 19 
Bell Bend Nuclear Power Plant Withdrawal of Withholding Request for 20 
RAI ENV-09 (MET-05) (Accession No. ML13029A710). 21 

January 16, 2013 Letter from NRC, to Mr. Nathan Dewar, Pennsylvania Department of 22 
Conservation and Natural Resources, regarding Request for Federally 23 
Listed Species, State-Listed Species, and State-Ranked Species and 24 
Communities for the Environmental Review of the Bell Bend Nuclear 25 
Power Plant Combined License Application (Accession No. 26 
ML13007A202). 27 

January 22, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 28 
Bell Bend Nuclear Power Plant Response regarding RAI No. 116 29 
(Accession No. ML13032A172). 30 

January 23, 2013  Letter from Mr. Michael J. Brunamonti, Pennsylvania Department of 31 
Environmental Protection, to Mr. Gary Petrewski, PPL Bell Bend, LLC, 32 
regarding PPL Nuclear Development Bell Bend Nuclear Power Plant 401 33 
Water Quality Certification U.S. Army Corps of Engineers, Project No. 34 
NAB-OP-RPA-2008-01401-P13 Nuclear Regulatory Commission, Docket 35 
No. 52-039 Salem Township, Luzerne County Accession No. 36 
ML13032A110). 37 
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January 29, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 1 
Bell Bend Nuclear Power Plant Public Version of Supplemental Traffic 2 
Study for Hunlock Creek Township (Accession No. ML13032A111). 3 

February 1, 2013  Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 4 
Bell Bend Nuclear Power Plant Response to ER RAIs ENV-22 and ENV-5 
23 (Accession No. ML13045A420). 6 

February 1, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 7 
Bell Bend Nuclear Power Plant Supplemental Response to RAI ENV-19 8 
(Accession No. ML13046A163). 9 

February 4, 2013 Letter from Ms. Mary Colligan, National Marine Fisheries Service, to 10 
NRC, regarding Bell Bend (Accession No. ML13058A245). 11 

February 5, 2013 Letter from Mr. Eric Epstein, to NRC, regarding Summary of the 12 
Supplemental Environmental Impact Site Audit Related to the Review of 13 
the Combined License Application for the Bell Bend Nuclear Power Plant 14 
(Package Accession No. ML130460140). 15 

February 12, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 16 
Bell Bend Nuclear Power Plant GIS Shapefiles for RAI ENV-22, Question 17 
EIS 4.2-4 and RAI ENV-23, Question EIS 3.2-1 (Accession No. 18 
ML13053A212). 19 

February 13, 2013 Letter from Mr. Douglas C. McLearen, Pennsylvania Historical and 20 
Museum Commission, to Mr. Wade B. Chandler, U.S. Army Corps of 21 
Engineers, regarding ER#81-0658-079-TT Bell Bend Nuclear Power 22 
Plant, Salem Township, Luzerne County, Pennsylvania (Accession No. 23 
ML13056A020). 24 

February 13, 2013  Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 25 
Bell Bend Nuclear Power Plant Information on Landfill Closure (Accession 26 
No. ML13056A489). 27 

February 15, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 28 
Bell Bend Nuclear Power Plant COLA Markup of Supplemental Response 29 
to RAI-19 (Accession No. ML13071A083). 30 

February 19, 2013 E-mail from Ms. Amy Elliott, U.S. Army Corps of Engineers, to Mr. Gary 31 
Petrewski, PPL Bell Bend, LLC, requesting information on wetland 32 
acerage discrepancies (Accession No. ML13070A418). 33 

February 21, 2013 E-mail from Ms. Amy Elliott, U.S. Army Corps of Engineers, to NRC, 34 
forwarding information on wetland acreage discrepancies (Accession No. 35 
ML13070A420). 36 
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February 25, 2013 E-mail from Ms. Amy Elliott, U.S. Army Corps of Engineers, to Mr. Gary 1 
Petrewski, PPL Bell Bend, LLC, requesting information to Walker Run 2 
Mitigation (Accession No. ML13070A421). 3 

February 26, 2013 E-mail from Mr. Gary Petrewski, PPL Bell Bend, LLC, to Ms. Amy Elliott, 4 
U.S. Army Corps of Engineers, regarding the Walker Run Mitigation 5 
(Accession No. ML13063A333). 6 

February 28, 2013 Letter from Mr. Andrew Rohrbaugh and Ms. Rebecca Bowen, 7 
Pennsylvania Department of Conservation and Natural Resources, to 8 
NRC, regarding Bell Bend Nuclear Power Plant and Alternative Sites 9 
(Accession No. ML13063A336). 10 

March 1, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 11 
Bell Bend Nuclear Power Plant Redaction of Response to RAI ENV-19  12 
(Accession No. ML13073A149). 13 

March 6, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 14 
Bell Bend Nuclear Power Plant Additional Information on Solid Waste 15 
Disposal Site #3 (Accession No. ML13079A129). 16 

March 7, 2013 Letter from NRC to Mr. Chris Urban, Pennsylvania Fish and Boat 17 
Commissions regarding the Second Request for Consultation and 18 
Participation in the Supplemental Scoping Process (Accession No. 19 
ML13031A342). 20 

March 14, 2013 Letter from Ms. Sarah Gannon-Nagle, U.S. Fish and Wildlife Service, to 21 
NRC, regarding USFWS Project #2009-0501List Request (Accession No. 22 
ML13116A228). 23 

March 22, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 24 
Bell Bend Nuclear Power Plant Revision to Response to RAI 21 Question 25 
02.01.02-2 (Accession No. ML13098A069). 26 

March 29, 2013 Letter from Ms. Sarah Gannon-Nagle, U.S. Fish and Wildlife Service, to 27 
NRC, regarding Bell Bend Nuclear Power Plant USFWS Project #2009-28 
0501 (Accession No. ML13101A284). 29 

April 11, 2013 Letter from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 30 
Request for Withholding Information from Public Disclosure (Accession 31 
No. ML13086A602). 32 

April 12, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 33 
Application for Combined License Final Safety Analysis Report for the 34 
Bell Bend Nuclear Power Plant, Revision 4 (Package Accession No.  35 
ML13120A374). 36 
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April 12, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 1 
Application for Combined License Final Environmental Report for the Bell 2 
Bend Nuclear Power Plant, Revision 4 (Package Accession No. 3 
ML13120A411). 4 

April 17, 2013 Letter from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 5 
Request for Withholding Information from Public Disclosure (Accession 6 
No. ML13063A138). 7 

April 24, 2013 Letter from NRC, to Ms. Carol Shull, National Park Service, regarding 8 
Request for Withholding of Cultural Resource Information Submitted in 9 
Support of the Bell Bend Combined License Application Review. 10 
(Accession No. ML13098A176). 11 

April 25, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 12 
Redaction of Response to RAIs ENV-20 and ENV-21. (Accession No. 13 
ML13128A141). 14 

May 20, 2013 E-mail from Mr. Nathan Dewar, Pennsylvania Natural Heritage Program, 15 
to NRC, regarding Request for Species Information for the Bell Bend 16 
DEIS (Accession No. ML13225A356). 17 

May 20, 2013 Letter from NRC, to Mr. Eric Epstein, TMI-Alert, regarding Comments 18 
Regarding the Revised Site Layout for the Bell Bend Nuclear Power Plant 19 
Combined License Application Review (Accession No. ML13112A402). 20 

May 20, 2013 Letter from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 21 
Request for Withholding Information from Public Disclosure for the Bell 22 
Bend Nuclear Power Plant Response to Request for Additional 23 
Information ENV-19 Water Availability (Accession No. ML13112A383). 24 

May 29, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 25 
Bell Bend Nuclear Power Plant COD (Commercial Operation Date) 26 
Sensitivity (Accession No. ML13182A239). 27 

June 7, 2013 Letter from Mr. Gary Petrewski, PPL Bell Bend, LLC, to Mr. Robert 28 
Anderson, U.S Fish and Wildlife Service, regarding Bell Bend Nuclear 29 
Power Plant Indiana Bat Study Plan (Accession No. ML13171A040). 30 

June 14, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 31 
Bell Bend Nuclear Power Plant Changes to ER Discussion of ROI and  32 
Purpose and Need (Accession No. ML13182A240). 33 

July 18, 2013 Letter from NRC, to Mr. Michael J. Caverly, PPL Bell Bend, LLC, 34 
regarding Project Manager Change for the Combined License Application 35 
Safety Review for the Bell Bend Nuclear Power Plant (Accession No. 36 
ML13171A241). 37 
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July 25, 2013 Letter from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 1 
Request for Withholding Information from Public Disclosure for the Bell 2 
Bend Nuclear Power Plant Response to the Request for Additional 3 
Information Aquatic and Terrestrial Ecology and Water Availability 4 
(Accession No. ML13165A393). 5 

July 31, 2013 Note to File:  Summary Teleconference Between the NRC, the U.S Army 6 
Corps of Engineers, and the U.S. Environmental Protection Agency 7 
Regarding Viability of the Martins Creek Site as an Alternative Site for the 8 
Bell Bend Nuclear Power Plant Combined License Environmental Review 9 
(Accession No. ML13155A291). 10 

August 12, 2013 E-mail from Mr. Gary Petrewski, PPL Bell Bend, LLC, to Ms. Jennifer 11 
Siani, U.S. Fish and Wildlife Service,  transmitting the revisions to the Bell 12 
Bend Biological Evaluation and Management Plan Draft (Package 13 
Accession No. ML13240A061).   14 

August 16, 2013 Letter from Mr. Gary Petrewski, PPL Bell Bend, LLC, to Ms. Amy Elliott, 15 
U.S. Army Corps of Engineers, regarding Bell Bend Nuclear Power Plant 16 
Supplemental Information Walker Run Mitigation Plan (Accession No. 17 
ML13240A159). 18 

August 19, 2013 Letter from Mr. Gary Petrewski, PPL Bell Bend, LLC, to Ms. Amy Elliott, 19 
U.S. Army Corps of Engineers, regarding Bell Bend Nuclear Power Plant 20 
Supplemental Information Walker Run Mitigation Plan (Accession No. 21 
ML13240A159). 22 

August 21, 2013 Memorandum to File:  Trip Report:  Site Visit Regarding the Indiana Bat 23 
Summer Survey Plan for the Proposed Bell Bend Nuclear Power Plant 24 
Site (Accession No. ML13169A150). 25 

September 6, 2013 Letter from Mr. Gary Petrewski, PPL Bell Bend, LLC, to Ms. Amy Elliott, 26 
U.S. Army Corps of Engineers, regarding Bell Bend Nuclear Power Plant 27 
Project Mitigation Financial Assurance (Accession No. ML13268A161). 28 

September 11, 2013 Letter from NRC, to Mr. Michael J. Caverly, PPL Bell Bend, LLC, 29 
regarding Project Manager Change for the Combined License Application 30 
Safety Review for the Bell Bend Nuclear Power Plant  (Accession No. 31 
ML13211A172). 32 

September 30, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 33 
Bell Bend Nuclear Power Plant Requested Information:  ER Chapter 8 34 
(Accession No. ML13288A018). 35 
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October 3, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 1 
Bell Bend Nuclear Power Plant Information in Support of a Biological 2 
Assessment Under Section 7 of the Endangered Species Act (Package 3 
Accession No. ML13288A217). 4 

October 9, 2013 Letter from Mr. Gary Petrewski, PPL Bell Bend, LLC, to Ms. Tracey 5 
Librandi Mumma, Pennsylvania Game Commission, regarding Bell Bend 6 
Nuclear Power Plant Large Project Species of Special Concern Screen 7 
Update (Accession No. ML13309A467). 8 

October 9, 2013 Letter from Mr. Gary Petrewski, PPL Bell Bend, LLC, to Pennsylvania 9 
Department of Conservation and Natural Resources, regarding Bell Bend 10 
Nuclear Power Plant Large Project Species of Special Concern Screen 11 
Update (Accession No. ML13309A468). 12 

October 11, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 13 
Bell Bend Nuclear Power Plant Changes to COLA Part 3 from Revised 14 
Wind Direction Information (Accession No. ML13304A586). 15 

October 18, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 16 
Bell Bend Nuclear Power Plant Request for Exemption from 10 CFR 17 
50.71(e)(3)(iii) (Accession No. ML13304A574). 18 

October 21, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 19 
Bell Bend Nuclear Power Plant Revised Withholding for RAI Responses 20 
ENV-20 and ENV-21 (Accession No. ML13304A573). 21 

October 21, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 22 
Bell Bend Nuclear Power Plant Revised Redacted Response to RAI ENV-23 
19 (Accession No. ML13304B419). 24 

October 28, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 25 
Bell Bend Nuclear Power Plant Correction to the Response to ER RAI 26 
Nos. ACC 7.2-2 and 7.2-3 (Accession No. ML13312A067). 27 

November 5, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 28 
Bell Bend Nuclear Power Plant Transmittal of Redacted Files for RAIs 29 
ENV-10 and ENV-11 (Package Accession No. ML13330A422). 30 

November 15, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 31 
Bell Bend Nuclear Power Plant COLA Part 3 Update and BEMP Errata 32 
(Accession No. ML13358A318). 33 

December 3, 2013 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to Mr. Joseph 34 
Buczynski, Pennsylvania Department of Environmental Protection, 35 
regarding Bell Bend Nuclear Power Plant Joint Permit Application and 36 
Request for Water Quality Certification, Rev 1 Errata (Accession No. 37 
ML14028A220). 38 
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December 18, 2013 Letter from NRC, to Mr. Michael J. Caverly, PPL Bell Bend, LLC, 1 
regarding Bell Bend Nuclear Power Plant Combined License Application- 2 
Exemption from the Requirements of Title 10 of the Code of Federal 3 
Regulations Section 50.71(e)(3)(iii) (Accession No. ML13318A123). 4 

January 9, 2014 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 5 
Bell Bend Nuclear Power Plant Interim Safety Review Guidance 6 
(Accession No. ML14030A074). 7 

January 10, 2014 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 8 
Final RAI ENV-24 (Accession No. ML14010A492). 9 

January 10, 2014 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 10 
Final RAI ENV-25 (Accession No. ML14010A497). 11 

January 10, 2014 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 12 
Final RAI ENV-26 (Accession No. ML14017A382). 13 

January 27, 2014 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 14 
Bell Bend Nuclear Power Plant Initial Response to RAIs ENV-24 and 15 
ENV-25 (Accession No. ML14052A083). 16 

January 28, 2014 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 17 
Final RAIs (Accession No. ML14028A608). 18 

February 7, 2014 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 19 
Bell Bend Nuclear Power Plant Final Response to RAIs ENV-24 and 20 
ENV-25 (Accession No. ML14056A245). 21 

February 12, 2014 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 22 
Bell Bend Final RAI (Accession No. ML14044A000). 23 

February 18, 2014 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 24 
Bell Bend Nuclear Power Plant Initial Response for RAI ENV-26 25 
(Accession No. ML14069A222). 26 

February 19, 2014 E-mail from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 27 
Final RAI ENV-29 (Accession No. ML14051A000). 28 

February 27, 2014 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 29 
Bell Bend Nuclear Power Plant Response to RAI ENV-27 (Accession No. 30 
ML14073A505). 31 

March 4, 2014 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to Mr. Joseph 32 
Buczynski, Pennsylvania Department of Environmental Protection, 33 
regarding Bell Bend Nuclear Power Plant Joint Permit Application and 34 
Request for Water Quality Certification, Rev 1 Erratum (Accession No. 35 
ML14091A330). 36 
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March 4, 2014 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 1 
Bell Bend Nuclear Power Plant Responses to RAIs ENV-28 and ENV-29 2 
(Accession No. ML14105A030). 3 

March 12, 2014  NRC Environmental Water Audit Execution Plan for Bell Bend COL 4 
(Accession ML14072A278). 5 

March 14, 2014 E-mail from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 6 
Additional Capacity at Tioga Hammond (Accession No. ML14125A172). 7 

March 18, 2014 Letter from Mr. John Taucher, Pennsylvania Game Commission, to NRC, 8 
regarding Bell Bend Nuclear Power Plant - Water Consumptive Use 9 
Mitigation - Nuclear Energy Clearfield, Centre, Clinton, Lycoming, 10 
Northumberland, Dauphin, Lancaster, Montour, Columbia, Luzerne, 11 
Lackawanna, Wyoming, Bradford and Tioga Counties, PA (Accession No. 12 
ML14125A170). 13 

March 25, 2014 Letter from Ms. Rebecca H. Bowen, Pennsylvania Department of 14 
Conservation and Natural Resources, to NRC, regarding NRC; 15 
Consumptive Use Mitigation Plan for the Bell Bend Nuclear Power Plant 16 
Salem Township, Luzerne Country, PA (Accession No. ML14125A171). 17 

March 25, 2014 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 18 
Bell Bend Nuclear Power Plant Responses to ER RAI ENV-26 and 19 
Revised Schedule Information (Accession No. ML14098A246). 20 

April 7, 2014 E-mail from NRC to Mr. Rocky R. Sgarro, PPL Bell Bend, LLC, regarding 21 
E-mailing:  Tioga-Hammond Water Control Manual 191.pdf (Accession 22 
No. ML14125A169). 23 

April 10, 2014 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 24 
Bell Bend Nuclear Power Plant Reponses to March 2014 Environmental 25 
Audit Questions (Accession No. ML14118A041). 26 

April 16, 2014 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to Ms. Amy Elliott, 27 
U.S. Army Corps of Engineers, regarding Bell Bend Nuclear Power Plant 28 
Submittal of Revised Construction Dewatering Design Report (Accession 29 
No. ML14114A660). 30 

April 17, 2014 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 31 
Bell Bend Nuclear Power Plant Supplemental Response to RAI ENV-28 32 
Question 7318 (Accession No. ML14119A241). 33 

April 21, 2014 Memorandum to File:  Scoping Summary Report Related to the 34 
Environmental Scoping Process for the Bell Bend Nuclear Power Plant 35 
Combined License Application (Accession No. ML14024A659). 36 
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April 24, 2014 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 1 
Bell Bend Nuclear Power Plant Corrected Indiana Bat Mist Net Survey 2 
(Accession No. ML14122A329). 3 

April 28, 2014 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 4 
Bell Bend Nuclear Power Plant Response to RAI ENV-26 Question ACC 5 
7352 (Accession No. ML14122A367). 6 

May 2, 2014 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, to NRC, regarding 7 
Bell Bend Nuclear Power Plant Schedule Milestones and Self-Scheduling 8 
(Accession No. ML14135A166). 9 

May 6, 2014 E-mail from Mr. Rocco R. Sgarro, to NRC, regarding Supplemental 10 
Capacity Information on Borrow Pit Access for the Bell Bend Nuclear 11 
Power Plant (Accession No. ML14127A118). 12 

May 23, 2014 Letter from Ms. Lora Zimmerman, U.S. Fish and Wildlife, to NRC, 13 
regarding Federally-listed and Proposed Endangered and Threatened 14 
Species Affected by the Consumptive Water Use Mitigation Plan 15 
(Accession No. ML14253A417). 16 

May 29, 2014 Letter from Mr. Rocco R. Sgarro, to NRC, regarding Bell Bend Nuclear 17 
Power Plant Supplemental Environmental Information (Accession No. 18 
ML14188B429). 19 

July 1, 2014 Memorandum to File:  Site Audit Summary Related to the Environmental 20 
Review of the Proposed Bell Bend Nuclear Power Plant (Accession No. 21 
ML14128A542). 22 

August 8, 2014 Letter from Mr. Rocco R. Sgarro, to NRC, regarding Bell Bend Nuclear 23 
Power Plant Environmental Report Supplemental Information (Accession 24 
No. ML14234A254). 25 

August 14, 2014 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding Bell 26 
Bend Nuclear Power Plant Correction of Surface Water Data (Accession 27 
No. ML14241A468).  28 

September 16, 2014  Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding Bell 29 
Bend Nuclear Power Plant Schedule for SAMDA Update (Accession No. 30 
ML14280A539).  31 

October 15, 2014 Letter from NRC, to Mr. Rocco R. Sgarro, PPL Bell Bend, LLC, regarding 32 
Bell Bend Nuclear Power Plant Combined License Application 33 
Environmental Review Schedule Revision (Accession No. 34 
ML14239A290). 35 
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October 22, 2014 Letter from Mr. Rocco R.Sgarro, PPL Bell Bend, LLC, to NRC, regarding 1 
the Bell Bend Nuclear Power Plant Supplemental Information Update 2 
Concerning the Construction and Preconstruction Workforce (Accession 3 
No. ML14310A416).   4 

January 16, 2015 Letter from Mr. Rocco R. Sgarro, PPL Bell Bend, LLC to NRC, regarding 5 
the Bell Bend Nuclear Power Plant Correction of Surface Water Data 6 
(Accession No.  ML15034A498). 7 
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APPENDIX D 

Scoping Comments and Responses 

Two scoping processes were conducted for the environmental review of the Bell Bend Nuclear 1 
Power Plant (BBNPP) combined license (COL) application.  The initial scoping process was 2 
conducted in response to the application for a new nuclear power reactor submitted by PPL Bell 3 
Bend, LLC, (PPL) by letter dated October 10, 2008.  The supplemental scoping process was 4 
conducted following revision 3 of the application submitted by letter dated March 3, 2012, which 5 
described PPL’s plans for the revised site layout of the BBNPP. 6 

On January 6, 2009, the U.S. Nuclear Regulatory Commission (NRC) published a “Notice of 7 
Intent to Prepare an Environmental Impact Statement and Conduct Scoping Process” in the 8 
Federal Register (74 FR 470-TN1785).  The Notice of Intent notified the public of the NRC 9 
staff’s intent to prepare an environmental impact statement (EIS) and conduct scoping for the 10 
application for COLs received from PPL.  The NRC invited PPL; Federal, Tribal, State, and local 11 
government agencies; local organizations; and the public to participate in the initial scoping 12 
process by providing oral comments at the scheduled public meeting and/or submitting written 13 
comments no later than March 9, 2009. 14 

On June 15, 2012, the NRC published a “Notice of Intent to Conduct a Supplemental Scoping 15 
Process for the Revised Site Layout” in the Federal Register (77 FR 36012-TN3907).  The 16 
Notice of Intent notified the public that the NRC and the U.S. Army Corps of Engineers (USACE) 17 
were providing an additional opportunity to participate in the scoping process pertaining to the 18 
revised site layout relative to the proposed BBNPP project scope.  Once again, the NRC invited 19 
PPL; Federal, Tribal, State, and local government agencies; local organizations; and the public 20 
to participate in the supplemental scoping process by providing oral comments at the scheduled 21 
public meeting and/or submitting written comments no later than July 16, 2012. 22 

Preparation of the EIS accounted for relevant issues raised during the initial and supplemental 23 
scoping processes.  The comments received and addressed in NRC’s environmental review are 24 
included in this appendix.  They were extracted from the July 2009 Environmental Impact 25 
Statement Scoping Process Summary Report, Bell Bend Nuclear Power Plant Combined 26 
License (ADAMS Accession No. ML091760096) (NRC 2009-TN1787) and the January 2014 27 
Environmental Impact Statement Scoping Process Summary Report, Bell Bend Nuclear Power 28 
Plant, Combined License (ADAMS Accession No. ML14024A659) (NRC 2014-TN3651), and are 29 
provided for convenience of those interested specifically in the scoping comments applicable to 30 
this environmental review.  Comment categories that are outside the scope of the environmental 31 
review for the proposed BBNPP are not included in this appendix—they are included in their 32 
entirety in the scoping process summary reports cited above.  These out-of-scope categories 33 
include comments related to: 34 

1. safety 35 

2. emergency preparedness 36 

3. NRC oversight for operating plants 37 
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4. security and terrorism 1 

5. support for or opposition to the licensing action, licensing process, nuclear power, hearing 2 
process, or the applicant. 3 

The scoping process provides an opportunity for public participants to identify issues to be 4 
addressed in the EIS and highlight public concerns and issues.  This appendix provides the 5 
comments and the NRC and USACE responses for the two public scoping processes held to 6 
support the preparation of this EIS.  The supplemental scoping process summary begins on 7 
page D-32. 8 

D.1 The Initial Scoping Process 9 

The initial public scoping meeting was held on January 29, 2009, at the Berwick Area Senior 10 
High School, in Berwick, Pennsylvania.  The meeting summary and meeting transcript are 11 
available electronically in the NRC Public Document Room or from the Publicly Available 12 
Records component of NRC’s Agency Document Access and Management System (ADAMS), 13 
which is accessible from the NRC website at http://www.nrc.gov/reading-rm/adams/web-14 
based.html (the Public Electronic Reading Room; note that the URL is case-sensitive).  The 15 
ADAMS package accession number for the meeting summary and the meeting transcript is 16 
ML090440489. 17 

D.1.1 Overview of the Scoping Processes 18 

At the January 2009 Berwick meeting, 21 attendees provided oral or written comments that 19 
were recorded and transcribed by a certified court reporter.  In addition to the oral comments 20 
and written statements submitted at the public meetings, during the scoping period the NRC 21 
received five emails and eight letters containing comments.  At the conclusion of the initial 22 
scoping period, the NRC staff reviewed the scoping meeting transcript and all written material 23 
received during the comment period and identified individual comments.  These comments were 24 
organized according to topic within the proposed EIS or according to the general topic, if outside 25 
the scope of the EIS.  Once comments were grouped according to subject area, the staff 26 
determined the appropriate response for the comments. 27 

The comments from the initial scoping period and their responses were published in the 28 
Environmental Impact Statement Scoping Process Summary Report, Bell Bend Nuclear Power 29 
Plant Combined License, Luzerne County, Pennsylvania (ML091760096).  To maintain 30 
consistency with the Scoping Summary Report, the correspondence identification (ID) number 31 
along with the name of the commenter used in that report is retained in this appendix. 32 

Table D-1 identifies in alphabetical order the individuals who provided comments during the 33 
initial scoping period, their affiliations, if given, and the ADAMS accession number that can be 34 
used to locate the correspondence.  Although all commenters are listed, the comments 35 
presented in this appendix are limited to those within the scope of the environmental review. 36 
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Table D-1.  Individuals Who Provided Comments During the Comment Period 1 

Commenter Affiliation (if stated) 
Comment Source and 
ADAMS Accession # 

Correspondence 
ID 

Baker, Elisabeth 
(Lisa) 

Senate of Pennsylvania Letter (ML090440081) 0008 

Belles, Donnie Belles Signs & Designs Letter (ML090440082) 0009 
Bershline, Roy Meeting Transcript 

(ML090440109) 
0018 

Bodnar, Steve Meeting Transcript 
(ML090440109) 

0012 

Bogard, Deborah Meeting Transcript 
(ML090440109) 

0018 

Cleary, Jim Meeting Transcript 
(ML090440109) 

0012 

Creasy, David EAM Mosca Corp E-mail (ML090690086) 0014 
Creasy, David Meeting Transcript 

(ML090440109) 
0012 

Creasy, Mary Meeting Transcript 
(ML090440109) 

0012 

Davenport, Bill Meeting Transcript 
(ML090440109) 

0012 

Eachus, Todd House of Representatives, PA Letter (ML090290058) 0005 
Epstein, Eric Letter (ML090650459) 0015 

Fatula, Ken Meeting Transcript 
(ML090440109) 

0012 

Hartman, Cindy Luzerne County Planning 
Commission 

Meeting Transcript 
(ML090440109) 

0012 

Hess, Leroy Letter (ML090500380) 0016 

Hess, Leroy Meeting Transcript 
(ML090440109) 

0018 

Janati, Rich Department of Environmental 
Protection 

E-mail (ML091030556) 0017 

Kowalski, Daniel Newport Township Fire Dept Letter (ML090350113) 0007 
McGinnis, Joy Berwick Area United Way Meeting Transcript 

(ML090440109) 
0012 

Metzger, Marvin Meeting Transcript 
(ML090440109) 

0012 

Musto, Raphael Senate of Pennsylvania Letter (ML090290059) 0006 
Pajovich, Nick Berwick Area YMCA Meeting Transcript 

(ML090440109) 
0012 

Phillips, Stephen Berwick Industrial Development 
Association (BIDA) 

Meeting Transcript 
(ML090440109) 

0012 



Appendix D 

Draft NUREG–2179 D-4 April 2015 

Table D-1.  (contd) 1 

Commenter Affiliation (if stated) 
Comment Source and 
ADAMS Accession # 

Correspondence 
ID 

Search, Ryan Belles Signs Company Meeting Transcript 
(ML090440109) 

0012 

Siecko, Joseph Meeting Transcript 
(ML090440109) 

0012 

Snavely, Nate E-mail (ML090410139) 0004 

Soberick, Bill Meeting Transcript 
(ML090440109) 

0012 

Stilp, Gene E-mail (ML090680546) 0013 

Stilp, Gene Meeting Transcript 
(ML090440109) 

0012 

Superdock, Dave Meeting Transcript 
(ML090440109) 

0012 

Walsh, Karen PA Energy Alliance E-mail (ML090330085) 0003 
Walsh, Karen PA Energy Alliance Meeting Transcript 

(ML090440109) 
0018 

Yudichak, John House of Representatives, PA Letter (ML090440083) 0010 

D.1.2 In-Scope Comments and Responses 2 

The in-scope comment categories for the initial scoping process are listed in Table D-2 in the 3 
order that they are presented in this EIS.  The comments and responses for the in-scope 4 
categories are included below the table.  Parenthetical numbers shown after each comment 5 
refer to the comment ID number (correspondence number-comment number) and the 6 
commenter name. 7 

Table D-2.  Initial Scoping Comment Categories in Order as Presented in this Appendix 8 

Section Title 

D.1.2.1 Comments Concerning the COL Process 

D.1.2.2 Comments Concerning Land Use ‒ Transmission Lines 

D.1.2.3 Comments Concerning Meteorology and Air Quality 

D.1.2.4 Comments Concerning Geology 

D.1.2.5 Comments Concerning Hydrology ‒ Surface Water 

D.1.2.6 Comments Concerning Hydrology ‒ Groundwater 

D.1.2.7 Comments Concerning Ecology ‒ Terrestrial 

D.1.2.8 Comments Concerning Ecology ‒ Aquatic 

D.1.2.9 Comments Concerning Socioeconomics 

D.1.2.10 Comments Concerning Environmental Justice 
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Table D-2.  (contd) 1 

Section Title 

D.1.2.11 Comments Concerning Health ‒ Radiological 

D.1.2.12 Comments Concerning Accidents ‒ Severe 

D.1.2.13 Comments Concerning the Uranium Fuel Cycle 

D.1.2.14 Comments Concerning Transportation 

D.1.2.15 Comments Concerning Decommissioning 

D.1.2.16 Comments Concerning Cumulative Impacts 

D.1.2.17 Comments Concerning the Need for Power 

D.1.2.18 Comments Concerning Alternatives ‒ Energy 

D.1.2.19 Comments Concerning Benefit-Cost Analysis 

D.1.2.1 Comments Concerning the COL Process 2 

Comment:  I don’t think the hearing for increasing the output of the present reactor or the 3 
application for a permit to construct a third reactor were properly advertised.  The hearing for the 4 
increased output was never in the local newspaper (Press Enterprise) and the meeting for the 5 
public input on the application for the third reactor was listed on the inside in a small notation.  6 
Most of the local citizens don’t get a daily paper. It was never advertised on the TV or radio 7 
news.  I mentioned it in church the following Sunday and no one knew about it.  Something as 8 
important as this should have been well advertised so all the local population could have input in 9 
the decision.  (0016-1 [Hess, Leroy]) 10 

Response:  The NRC staff used a number of methods to inform the public about the scoping 11 
meeting.  The “Notice of Intent to Prepare an Environmental Impact Statement and Conduct 12 
Scoping Process” was published in the Federal Register on January 6, 2009.  In addition, public 13 
notice was provided through local newspaper ads and public service announcements, as well as 14 
on the NRC website.  The staff appreciates the concern raised by the commenters and will 15 
continue to look for ways to improve public notification of these meetings. 16 

D.1.2.2 Comments Concerning Land Use − Transmission Lines 17 

Comment:  The scoping document must also include the environmental aspects associated 18 
with any and all new power lines that go to and from the plant including the current proposed 19 
line to New Jersey. (0013-17 [Stilp, Gene]) 20 

Response:  Environmental impacts associated with any planned new transmission lines and 21 
rights-of-way will be addressed in Chapters 4 and 5 of the EIS.  The transmission lines 22 
associated with the proposed BBNPP are located entirely within the Bell Bend site.  The NRC 23 
does not have any regulatory authority regarding the implementation of Federal, State, and local 24 
guidelines in the siting, construction, and maintenance of other proposed transmission corridors 25 
and lines.  The proposed Susquehanna-Roseland line will be constructed regardless of whether 26 
the BBNPP is constructed and is not considered a connected action under NEPA. 27 
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D.1.2.3 Comments Concerning Meteorology and Air Quality 1 

Comment:  I have reservations about adding another reactor and cooling tower.  I already have 2 
enough problems with the present cooling towers from the steam vapor emited into the 3 
atmosphere.  It is like having an irrigation system that you can’t turn off.  I have a farm 4 
approximately 3 miles east of the present plant.  I have a lot of problems trying to dry any crops 5 
like corn, soy beans, hay and wheat.  The house siding gets solid mildew.  It was always bad 6 
but last summer (2008) was the worst after they increased the output of steam from cooling 7 
tower (No. 1).  Now they want to increase the output from cooling tower (No.2).  If they add a 8 
third reactor & cooling tower the situation will only get worse.  If it were me emiting something 9 
into the atmosphere they would have me shut down immediately.  A lot of days the vapor 10 
completely blocks out the sun all day.  It probably was a poor location for this plant because of 11 
the mountain terrain.  The steam clouds form over the valley that is like a box canyon and it [is] 12 
there all day.  (0016-2, 0018-6 [Hess, Leroy]) 13 

Response:  The commenter expresses his concern that additional steam plume from the 14 
BBNPP cooling towers will compound an impact on his crops that he attributes to plumes from 15 
the Susquehanna Steam Electric Station (SSES) cooling towers.  The NRC staff will evaluate 16 
impacts associated with the proposed cooling towers associated with BBNPP, including the 17 
cumulative impact of adding two additional cooling towers next to the existing SSES cooling 18 
towers.  The evaluation will be summarized in Chapter 5 of the EIS.  Cumulative Impacts will be 19 
discussed in Chapter 7 of the EIS. 20 

Comment:  Environmentally, we have to look at the air  (0012-6 [Stilp, Gene]) 21 

Comment:  [W]e think of the traditional items in the scoping document, the air, the water, the 22 
fauna and foliage, whatever that is, the animals and plants also have to be studied.  23 
Interestingly enough, I never saw any animals evacuated during a nuclear emergency.  Anyhow, 24 
that whole aspect has to be studied also.  (0012-79 [Stilp, Gene]) 25 

Comment:  The entire project can have a major impact on the air quality from the first reaction 26 
to the last half life of the waste products.  This issue is bound up with all aspects of nuclear 27 
production from mine to transport to utilization to waste storage and the air aspect from normal 28 
operation to accident mode has to be addressed.  (0013-26 [Stilp, Gene])  29 

Response:  The NRC staff will evaluate air-quality impacts from construction and operation of 30 
the BBNPP in Chapters 4 and 5, respectively, of the EIS. 31 

Comment:  Your scoping documents shouldn’t be limited to the Berwick area or across the 32 
river.  Which way does the wind blow?  Does it blow through Hazle or Mountain Top?  All those 33 
communities have to be involved too in this scoping document if your prevailing winds are 34 
mostly that way.  And what about your percentage of the time the winds are blowing some other 35 
way?  So the scope should not be just left to the immediate area.  (0012-82 [Stilp, Gene]) 36 

Response:  The NRC staff will examine both onsite and regional meteorological averages and 37 
extremes, including severe weather phenomena and air-quality conditions.  Results from the 38 
meteorological evaluation will be presented in Chapter 2 of the EIS. 39 
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Comment:  The one hundred yea[r]/five hundred year weather predictors must be considered.  1 
(0013-6 [Stilp, Gene]) 2 

Response:  Following the Standard Review Plans for Environmental Reviews for Nuclear 3 
Power Plants (NUREG-1555), the NRC staff will include in the draft EIS a discussion of the 4 
severe weather phenomena (e.g., tornadoes, hurricanes, thunderstorms, atmospheric 5 
stagnation episodes) experienced in the region with expected frequencies of occurrence and 6 
measured extremes of parameters, such as temperature and precipitation.  The information will 7 
be presented in Chapter 2 of the EIS. 8 

Comment:  The scoping document must include long term weather and climate projections.  9 
What will the weather be like twenty, thirty years or fifty years out?  I know: the NRC will just 10 
change the rules like it has in the past to accommodate the industry.  (0013-19 [Stilp, Gene]) 11 

Response:  The NRC staff will evaluate the implications of the local climatology on the 12 
proposed action during its evaluation of the COL application, and a discussion of the pertinent 13 
aspects of the local climatology will be presented in Chapter 2 of the EIS.  Potential downwind 14 
impacts from construction and operation for the proposed site will be considered in Chapters 4 15 
and 5 of the EIS. 16 

D.1.2.4 Comments Concerning Geology 17 

Comment:  The EIS scoping document must produce updated information on seismic activity 18 
for the area.  The old studies done forty years ago with outdated methodology cannot be the 19 
main source of information for the new EIS.  The NRC must employ the most updated 20 
methodologies to ascertain the seismic conditions that exist around the plant and the effects of 21 
seismic activity at relevant distances as they relate to shaking activity and its affect on the 22 
proposed plant and existing plants.  These studies must also look into the future because the 23 
waste must be stored on site for who know how long and seismic activity can affect waste 24 
storage.  What time frame should be used?  Let us start with at least a century.  After all, the 25 
region is still dealing with the coal strippings and abandoned mines from the middle of the 26 
nineteenth century.  Why not look ahead.  (0013-34 [Stilp, Gene]) 27 

Response:  Seismic hazards are outside the scope of the environmental review.  As part of the 28 
NRC’s site safety review, the staff considers whether, taking into consideration the site criteria in 29 
10 CFR Part 100 and information provided by the applicant, the proposed reactor can be 30 
constructed and operated without undue risk to the health and safety of the public. 31 

D.1.2.5 Comments Concerning Hydrology − Surface Water 32 

Comment:  Environmentally, we have to look at...the water (0012-7 [Stilp, Gene]) 33 

Comment:  [W]e think of the traditional items in the scoping document, the air, the water, the 34 
fauna and foliage, whatever that is, the animals and plants also have to be studied.  35 
Interestingly enough, I never saw any animals evacuated during a nuclear emergency.  (0012-78 36 
[Stilp, Gene]) 37 
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Response:  The NRC staff will assess consumptive water use and water-quality impacts from 1 
operation of the proposed facility.  The results will be described in Chapter 5 of the EIS. 2 

Comment:  Also, the document must include a complete study of all other proposed power 3 
plants by all companies along the length of the Susquehanna River.  Manufacturing facilities 4 
must also be studied for present and future demand on the river‘s resources.  The study must 5 
include the entire watershed of the Susquehanna from the river inception to its conclusion.  6 
(0013-3 [Stilp, Gene]) 7 

Comment:  All river activities must be considered from drinking water use, to sewage use to 8 
fishing and boating use, to agricultural use, to tourism use, to industrial use, etc.  Streams 9 
impacts must also be studied.  Above ground and below ground stream and well implications 10 
must be studied.  (0013-9 [Stilp, Gene]) 11 

Comment:  All water sources that the population with fifty miles of the plant depends on have to 12 
be considered.  (0013-13 [Stilp, Gene]) 13 

Comment:  Water issues also have to consider the already impacted and dead streams that are 14 
the result of coal mining and acid mine drainage waste that already impact the entire region.  15 
(0013-18 [Stilp, Gene]) 16 

Response:  The NRC staff will consider present and known future surface-water uses 17 
(withdrawals, consumption, and returns) that are within the BBNPP site’s hydrological system 18 
and that may affect or be affected by the plant.  The NRC staff will also consider present and 19 
known future groundwater withdrawals on the site and for distances great enough to cover 20 
aquifers that may be adversely affected by the facility.  Results of the cumulative impact 21 
analyses will be presented in Chapter 7 of the EIS. 22 

Comment:  The Susquehanna River Basin Commission must be a full party to any scoping 23 
document.  If the SRBC does not initiate comments, the NRC must approach and include the 24 
SRBC research and analysis of the future condition of the watershed in its decision making 25 
process and also the history of the actions by PPL in relation to the Susquehanna River and the 26 
SRBC. (0013-7 [Stilp, Gene]) 27 

Response:  The NRC held a site audit with the applicant the week of April 27, 2009, in Wilkes-28 
Barre, Pennsylvania, to review the applicant’s Environmental Report and to tour the site.  The 29 
Susquehanna River Basin Commission (SRBC) staff attended the NRC audit.  SRBC staff 30 
provided information to the NRC staff regarding the SRBC water withdrawal permit process and 31 
SRBC reports.  Because the SRBC is the primary regulatory authority for water withdrawals 32 
from the Susquehanna River, the NRC staff will work closely with the SRBC during preparation 33 
of the EIS. 34 

Comment:  All documents from NOAA must be considered as they relate to water and storm 35 
activity and water availability and quality.  (0013-16 [Stilp, Gene]) 36 

Response:  The applicant’s Final Safety Analysis Report (Part 2 of the application) and the 37 
NRC’s Safety Evaluation Report will evaluate storm activity, precipitation depths/rates, and 38 
flooding potentials at the site.  Water-use and water-quality impacts associated with construction 39 
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and operation of the proposed BBNPP will be evaluated by the NRC staff, and results will be 1 
presented in Chapters 4 and 5 of the EIS.  Chapter 2 of the EIS will provide a description of the 2 
environment potentially impacted by the proposed facility.  Information to be used during the 3 
COL review will include documents obtained from NOAA and other State and Federal agencies 4 
to the extent necessary to characterize the BBNPP site. 5 

Comment:  The proposed transmission line to transport sewage from the Bell Bend facility 6 
should be sized to handle flows from both the Susquehanna Steam Electric Station (SSES) and 7 
the Bell Bend facility, should SSES decide to terminate the existing Outfall 079 river discharge 8 
in the future.  (0017-1 [Janati, Rich]) 9 

Comment:  Act 537 Planning approval for the facility’s sewage is needed.  Since Berwick is 10 
located in the North Central Region of DEP, that regional office will need to be contacted for that 11 
approval.  (0017-2 [Janati, Rich]) 12 

Response:  The NRC staff will assess nonradioactive waste systems resulting from operation of 13 
the proposed facility.  This assessment includes sanitary system effluents.  The results will be 14 
presented in Chapter 3 of the EIS. 15 

Comment:  The application did not identify the need to obtain a Water Quality Management 16 
Permit for the industrial wastewater treatment facilities that will be constructed to treat the 17 
wastewater before it is discharged to the Susquehanna River.  (0017-3 [Janati, Rich]) 18 

Response:  Because the State of Pennsylvania is the primary regulatory authority over water 19 
quality, the NRC staff will work closely with Pennsylvania state agencies during the EIS review.  20 
In Section 1.3.2 of the Environmental Report, the applicant identified the need to obtain permits 21 
from the Pennsylvania Department of Environmental Protection for water quality, stormwater 22 
discharge, and industrial wastewater treatment and discharge.  Table 1.3-1 of the applicant’s 23 
Environmental Report identifies the various environmentally related authorizations from Federal, 24 
State, and local authorities for the proposed action.  The NRC staff will review this list to ensure 25 
it is complete. 26 

Comment:  A detailed evaluation of the combined thermal effects of both the SSES and the 27 
proposed Bell Bend discharge will need to be included in the NPDES application.  (0017-4 28 
[Janati, Rich]) 29 

Response:  The NRC staff will consider water-quality impacts resulting from construction and 30 
operation of the proposed facility on the Susquehanna River, including temperature (thermal) 31 
effects.  Results will be presented in Chapters 4 and 5 of the EIS.  The staff will consider 32 
cumulative water-quality impacts from the proposed BBNPP and SSES, Units 1 and 2, including 33 
the effect described in the comment in Chapter 7 of the EIS. 34 

Comment:  The application states that the closest impaired water body to the proposed project 35 
is the Little Nescopeck Creek.  The closest 2008 Integrated Water Quality Monitoring and 36 
Assessment report listed impaired water body is the Susquehanna River.  (0017-6 [Janati, Rich]) 37 
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Response:  The comment is noted.  Water-quality impacts of construction and operation of the 1 
plant will be evaluated by the NRC staff.  Assessment results will be documented in Chapters 4, 2 
5, and 7 of the EIS. 3 

Comment:  The application does not include all of the detailed information that is required to 4 
determine if the project will conform to all Water Management Program requirements.  (0017-5 5 
[Janati, Rich]) 6 

Response:  This comment relates to approvals required for operating the BBNPP.  The 7 
comment provides no information about environmental impacts of the proposed action and will 8 
not be evaluated further. 9 

D.1.2.6 Comments Concerning Hydrology – Groundwater 10 

 Comment:  Another concern is when they were doing the test boring back at the site and I 11 
haven’t been there, I only know this from people that were doing the boring and have talked, 12 
they’ve practically hit underground rivers which are just lots and lots of water, what’s flowing our 13 
way.  Water flows downhill.  I’m concerned about building where our water table can be that 14 
disruptive.  (0012-17 [Davenport, Bill]) 15 

Response:  The movement of groundwater under the BBNPP site, as well as the planned 16 
groundwater monitoring systems, will be described in Chapter 2 of the EIS.  The effects of the 17 
construction and operation of the plant on the local and regional groundwater hydrology will be 18 
evaluated in Chapters 4 and 5. 19 

Comment:  The application describes the pre-application hydrological monitoring program that 20 
will be implemented at the BBNPP site, including installations of groundwater (GW) monitoring 21 
wells.  It is recommended that the applicant continue to maintain the existing wells, following the 22 
completion of the pre-construction phase, and for the purpose of future GW monitoring.  The 23 
applicant should also make a commitment to develop and maintain a GW Monitoring and 24 
Protection Program, during plant operations, to comply with the industry’s GW Protection 25 
Initiative. (0017-11 [Janati, Rich]) 26 

Response:  At this time, NRC regulations do not explicitly require the monitoring of onsite 27 
groundwater during plant operation.  However, Section 6.2.7 of the applicant's Environmental 28 
Report, Revision 1, related to the Radiological Environmental Monitoring Program states that 29 
the program will include "The addition of eight new on-site well water sampling locations to 30 
monitor for potential leaks from plant facilities which could impact ground water."  The Nuclear 31 
Energy Institute’s “Groundwater Protection Initiative” (NEI 07-07) identifies actions to implement 32 
a groundwater protection program, but at the present time it is not an NRC requirement and 33 
compliance is voluntary.  The applicant has stated in Section 6.5.2.3 of the ER that they will 34 
continue to follow development of the NEI initiative and address future requirements as 35 
applicable. 36 
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D.1.2.7 Comments Concerning Ecology − Terrestrial 1 

Comment:  ...we think of the traditional items in the scoping document, the air, the water, the 2 
fauna and foliage, whatever that is, the animals and plants also have to be studied.  (0012-77 3 
[Stilp, Gene]) 4 

Response:  The impacts of construction and operation of the proposed BBNPP on the 5 
terrestrial environment will be discussed in Chapters 4 and 5, respectively, of the EIS. 6 

D.1.2.8 Comments Concerning Ecology − Aquatic 7 

Comment:  All PA Department of Conservation and Natural Resources documents must be 8 
consulted.  The effect of the thermal aspects of the water returning to the river is a major 9 
consideration.  The effects on the fish and water wildlife from a new reactor in addition to the 10 
operation of the old reactors must be studied.  The U.S. Fish and Wildlife Service’s existing 11 
water and stream knowledge and all documents available from that source must be considered.  12 
(0013-15 [Stilp, Gene]) 13 

Response:  The NRC staff is coordinating the review of impacts of the proposed BBNPP with 14 
numerous State and Federal agencies, including the U.S. Army Corps of Engineers, U.S. Fish 15 
and Wildlife Service, the Pennsylvania Department of Environmental Protection, the 16 
Pennsylvania Fish and Boat Commission, and the Pennsylvania Game Commission.  This 17 
coordination includes periodic meetings with the NRC staff and the applicant.  The impacts of 18 
the construction and operation will be considered in Chapters 4 and 5 of the EIS, respectively. 19 

Comment:  There is an issue with Walker Run, with wild trout being found in a stream not on 20 
the Pennsylvania Fish and Boat Commission’s wild trout list. If the stream is reclassified, there 21 
is the potential that we will have to deal with EV wetlands.  Current project design calls for a 22 
section of this stream to be relocated and piped.  (0017-10 [Janati, Rich]) 23 

Comment:  Stream habitat assessment should be included in the measurement of success for 24 
the comparison of the natural stream design sections to the reference stream sections.  (0017-7 25 
[Janati, Rich]) 26 

Response:  The EIS analysis will use the most recently available information about aquatic 27 
biota and water quality to characterize the existing conditions in the vicinity of the BBNPP site 28 
and to analyze potential impacts from the project on the aquatic ecosystem in Walker Run and 29 
in the Susquehanna River.  Existing conditions will be described in Chapter 2 of the EIS.  The 30 
impacts of construction and operation will be discussed in Chapters 4 and 5, respectively.  The 31 
cumulative impacts of construction and operation will be presented in Chapter 7 of the EIS.   32 

Comment:  There are issues related to filling the wetlands which may have a large impact on 33 
the project.  Wetland replacement may be an issue.  (0017-9 [Janati, Rich]) 34 

Response:  The U.S. Army Corps of Engineers, as part of its conduct of the 404 permitting 35 
program, and the NRC staff will evaluate the impact of the construction and operation of the 36 
BBNPP on wetlands located onsite and along the Susquehanna River.  Wetlands will be 37 
described in Chapter 2 and impacts on wetlands due to construction will be described in 38 
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Chapter 4.  The NRC’s responsibility under NEPA is to provide an analysis of potential impacts 1 
related to the proposed action, to evaluate alternatives, and to suggest mitigation if deemed 2 
necessary.  Approval of other Federal and State permits associated with the proposed new 3 
nuclear unit and any requirements for mitigating actions will be the responsibility of the 4 
permitting agencies. 5 

D.1.2.9 Comments Concerning Socioeconomics 6 

Comment:  I am very excited about the future economic benefits to my business and to my 7 
family directly relating to the Bell Bend project  (0004-1 [Snavely, Nate]) 8 

Comment:  In addition the proposed Bell Bend nuclear unit would create thousands of 9 
construction jobs and hundreds of new permanent jobs, which would benefit the economic 10 
health of this area and the surrounding region.  I have found that PPL and its employees 11 
support the community in many ways.  A new nuclear unit would create a significant ripple effect 12 
throughout the local economy that will help the housing market, retail businesses and service 13 
providers such as restaurants and hotels.  We need new sources of electric generation for 14 
northeastern Pennsylvania to grow and prosper.  (0006-3 [Musto, Raphael]) 15 

Comment:  Ensuring the availability of abundant and affordable energy is vital to a healthy 16 
economy and to attracting and retaining new industry.  This facility will address these needs 17 
directly and locally by creating thousands of new construction jobs in the near term and over 18 
time, hundreds of highly skilled, permanent jobs that will positively impact the local housing 19 
market, retail businesses, restaurants, and other establishments in Salem Township and the 20 
surrounding area.  (0008-3 [Baker, Elisabeth (Lisa)]) 21 

Comment:  Belles Signs strongly feels that the proposed Bell Bend Unit would not only create 22 
much needed employment in this area, but it will attract more business to our local retail stores, 23 
restaurants, and boost the housing market in these dire of economic conditions that we are 24 
currently going through.  (0009-2 [Belles, Donnie]) 25 

Comment:  In addition, the Bell Bend project would create over 4,000 construction jobs and 26 
400 new permanent jobs, providing a significant economic boost to our region.  (0010-3 27 
[Yudichak, John]) 28 

Comment:  They [PPL] provide good jobs.  And they’re willing to expand and have a project 29 
that will bring in hundreds of jobs to the local area and the effect in the economy.  So I just say 30 
let them do it.  Let’s go. We need the power and we need the jobs.  (0012-45 [Cleary, Jim]) 31 

Comment:  BIDA [Berwick Industrial Development Association] is the premiere economic 32 
development agency serving the greater Berwick area.  Historically, PPL and its predecessor 33 
companies have been strong allies of the economic development community.  BIDA and its 34 
sister economic development organizations in the greater Berwick area have been recipients of 35 
assistance from PPL in numerous ways, including, but not limited to marketing aid, direct 36 
financial contributions to help underwrite the cost of administering a conference of economic 37 
and community development programs and construction of an industrial shell building.  (0012-12 38 
[Phillips, Stephen]) 39 
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Comment:  Belles Signs strongly feels that the proposed Bell Bend unit would not only create 1 
much needed employment in this area, but it will attract more business to our local retail stores, 2 
restaurants, and boost the housing market in these dire of economic conditions that we are 3 
currently experiencing.  (0012-39 [Search, Ryan]) 4 

Comment:  our Chambers of Commerce is out there trying to scrounge up employers coming in 5 
here who will bring in new businesses and maybe they’re going to bring in 50 jobs or 100 jobs.  6 
And here we have an employer who has proven them to be good corporate citizens.  (0012-44 7 
[Cleary, Jim]) 8 

Comment:  I’ve worked for a lot of guys in the power plant and honestly, if it wasn’t for the 9 
power plant, this community would be -- it would be here, but we’d be very short of jobs.  One 10 
thing is when the new plant comes in; there will be a lot of jobs coming up.  The people that 11 
work at the plant now, where will they be if this plant does get shut down?  (0012-51 [Bodnar, 12 
Steve]) 13 

Comment:  PPL is an economic -- has an economic impact in our area.  It employs over one 14 
thousand people and in an outage time, almost 1500.  It is the largest payer of school taxes.  It 15 
pays to the Berwick Area School District -- $2,769,000 is paid to the Berwick Area School 16 
District.  If they were not there, calculating everything, our school taxes would be 20 percent 17 
higher.  (0012-62 [Siecko, Joseph]) 18 

Comment:  And as I sit back and think about it, you know, it’s easy to categorize PPL as this 19 
corporate entity, but you know, they’re not.  They’re our neighbors, they’re our friends, and I 20 
believe it was Mr. Fatula who said something that was really profound and really true.  They 21 
don’t want to die any more than we do.  I believe and trust in them with my family’s safety.  I 22 
think they do a tremendous job up there.  I have no reason to believe that if the third reactor 23 
went in, they wouldn’t continue to do a tremendous job.  I have no reason not to believe that 24 
there wouldn’t be even more employees involved in our communities.  The economic impact, 25 
too, it’s easy to categorize that as money, and it’s easy to say that money wins, but money is 26 
something that our community desperately needs.  (0012-64 [Pajovich, Nick]) 27 

Comment:  It is true they are in business to make money.  Well, you know, we all are.  In the 28 
United States, we live under a capitalist society and capitalism is a reality.  They shouldn’t be 29 
faulted for that.  They should be applauded for that, because again, the best way you can help a 30 
community, the best way you can contribute is to have the financial resources to do that.  PPL 31 
has done that.  They’ve proven it time and time again and I believe with all my heart the 32 
community will be a stronger, better community if Bell Bend becomes a reality.  (0012-66 33 
[Pajovich, Nick]) 34 

Comment:  As Nick [Pajovich, CEO of Berwick Area YMCA] said, there is not a nonprofit in this 35 
area that has not benefitted from the abilities that they bring to this community and to the time 36 
that they’re willing to give to the nonprofits in this area.  This community is made better and 37 
stronger because of PPL.  (0012-70 [McGinnis, Joy]) 38 
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Comment:  Furthermore, this facility will create an estimated 4,000 construction jobs and 1 
400 permanent jobs to operate and maintain the plant, which is vital in the current economic 2 
climate.  To that end, I am requesting your full support of their application.  (0005-2 [Eachus, 3 
Todd]) 4 

Comment:  PPL’s current workforce of approximately 1100 persons is a key component of the 5 
Berwick area’s economic base.  Those employees are among the highest compensated in the 6 
entire region.  The payroll generated in the greater Berwick area would be the envy of many 7 
other locales.  The proposed 400 to 500 positions expected to be created by the proposed third 8 
reactor will add substantial economic benefit to the greater Berwick area.  (0012-13 [Phillips, 9 
Stephen]) 10 

Response:  These comments relate to socioeconomic issues and anticipated economic 11 
benefits that will accrue to the local community from future BBNPP construction and operation.  12 
Socioeconomic impacts of the proposed action will be discussed in Chapters 4 and 5 of the EIS. 13 

Comment:  Lastly, the outdoor recreational opportunities of the area have been greatly 14 
enhanced with the Susquehanna Riverlands recreation area and Council Cup - both crown 15 
jewels of our region.  (0004-3 [Snavely, Nate]) 16 

Response:  The comment is related to socioeconomic impacts, specifically tourism, recreation, 17 
or historic appeal.  Public services involving tourism and recreation will be discussed in Chapter 18 
2 of the EIS. 19 

Comment:  The current facility underwrites approximately 20 percent of the tax revenue 20 
generated by the Berwick area school district.  Construction of the anticipated new facility will 21 
certainly greatly increase the existing tax revenue.  Without this tax revenue, the burden on 22 
other property owners would greatly increase.  No one could dispute the fact that the utility has 23 
been a good corporate citizen.  It’s contributions in both the monetary and personnel sense to 24 
area municipalities have been well documented.  (0012-14 [Phillips, Stephen]) 25 

Comment:  I am sure PP&L knows all about it but they choose to do nothing.  PP&L bought a 26 
lot of property in Conyngham Twp. and bull-dozed all the buildings taking them off the local tax 27 
base.  We are left to make up the taxes (loss) with no consideration locally.  The power plant is 28 
in Salem Twp.  (0016-3 [Hess, Leroy]) 29 

Comment:  When is PPL going to contribute their ‘fair share’ toward school taxes?  (0018-10 30 
[Bogard, Deborah]) 31 

Response:  The EIS will evaluate the expected economic impacts of construction and operation 32 
activities including any local purchasing of construction and production inputs, local and 33 
in-migrating labor, local spending of earnings, and tax revenues generated by local purchasing 34 
activities or from changes in real property assessments.  The evaluation will include both 35 
Conyngham and Salem Townships.  The information will be presented in Chapters 4 and 5 of 36 
the EIS. 37 

Comment:  The population growth, density, and affiliated infrastructure must also be considered 38 
in the immediate radius of the plant and beyond.  (0013-5 [Stilp, Gene]) 39 
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Response:  These comments briefly identify potential socioeconomic impacts on the community 1 
and local municipalities of plant construction and operation, including the fiscal impact of 2 
monetary investments required to maintain the community infrastructure.  These topics will be 3 
discussed in Chapters 4 and 5 of the EIS. 4 

D.1.2.10 Comments Concerning Environmental Justice 5 

Comment:  In my capacity to lead our YMCA, I see the poverty in our community.  Four in ten 6 
kids in our school district live below the poverty level, folks, and that’s real.  That’s not a made-7 
up statistic.  I see the kids we help at the Y.  I see the kids that other agencies, I believe I’ve 8 
heard the Boy Scouts mentioned.  But the fact is there’s not one nonprofit in our community that 9 
isn’t touched by PPL whether it’s in terms of time, in terms of finances, in terms of expertise.  10 
And quite honestly, we couldn’t operate without them.  They are that important and that 11 
significant.  (0012-65 [Pajovich, Nick]) 12 

Comment:  As CEO of Berwick Area United Way, we are seeing some real concerns about the 13 
economic conditions in this community.  As Nick said, four out of every ten of the kids in the 14 
School District are eligible for the subsidized meal programs.  Thirty-three percent of the people 15 
who live in Berwick have a disability.  Over a third of the residents are tenants, they are not 16 
homeowners.  The average salary in Berwick is $40,000 and that’s for a family of four.  Even the 17 
State of Pennsylvania says that the sustainability standard in Columbia County is $43,994.  So 18 
even from the get-go, people in Berwick are at a disadvantage.  (0012-71 [McGinnis, Joy]) 19 

Response:  NRC will consider disproportionate impacts on minorities and low income 20 
populations that result from the operation of the proposed BBNPP in Chapter 5 of the EIS. 21 

D.1.2.11 Comments Concerning Health − Radiological 22 

Comment:  Look at the whole aspect and how far out are you going to go?  Usually, they say 23 
right next to the plant or five miles, ten miles.  I don’t know what the scope of your past scoping 24 
documents says has been, but I would study it not in concentric circles, but you have to study, I 25 
believe, which way the wind blows and the wind blows pretty far.  (0012-81 [Stilp, Gene]) 26 

Comment:  The proximity of this plant to the metro NY and NJ areas which are in the extended 27 
keyhole of the prevailing winds...give this location elevated status as something we should 28 
protect and not contaminate with the wastes and potential irradiation.  (0014-2 [Creasy, David]) 29 

Response:  These comments concern airborne radioactive effluents from the plant.  The NRC 30 
staff will address the patterns of wind and weather in Chapter 2 of the EIS.  Based on that 31 
information, the NRC staff will address the environmental impacts of airborne radioactive 32 
effluents of the plant and accidents in Chapter 5 of the EIS. 33 

Comment:  The present radionuclides given off from the plant and those that have been put out 34 
for the past almost thirty years have to be studied for their impact via the water on the 35 
population that was present during the past years.  (0013-11 [Stilp, Gene]) 36 
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Comment:  The fact that the Susquehanna River is a water source for many communities 1 
downstream and the major source of the Chesapeake Bay’s water give this location elevated 2 
status as something we should protect and not contaminate with the wastes and potential 3 
irradiation.  (0014-3 [Creasy, David]) 4 

Comment:  In the Draft Environmental Assessment to increase Maximum Reactor Power Level 5 
taken from the Federal Register, Vol.72, No. 233, December 5, 2007, this plant in 2005 released 6 
1,470,000 gallons of radioactive waste water into the river.  The report states that increasing the 7 
power levels would raise the release levels directly.  What would a new reactor emit?  (0014-4 8 
[Creasy, David]) 9 

Response:  These comments refer to health impacts of releases of radiological effluents to the 10 
Susquehanna River.  The impact analysis for the BBNPP in Chapters 4 and 5 of the EIS will 11 
address health impacts of releases of radioactive effluents to the Susquehanna River.  12 
Cumulative impacts will be discussed in Chapter 7 of the EIS. 13 

Comment:  Everybody in this room who has lived in Berwick all their lives, they have become 14 
of the key people, one of the key aspects of the scope of the environmental scoping for this new 15 
plant.  Everybody should be looked at; the human health of all those people should be looked 16 
at.  (0012-2 [Stilp, Gene]) 17 

Response:  Health impacts associated with plant operation will be discussed in Chapter 5 of the 18 
EIS. 19 

Comment:  A study of all the people who come in from out of town to do the transition when 20 
they put the new fuel storage in there.  (0012-3 [Stilp, Gene]) 21 

Response:  The NRC’s regulatory limits for radiological protection are set to protect workers 22 
and the public from the harmful health effects of radiation on humans.  These limits are 23 
presented in 10 CFR Part 20, Standards for Protection Against Radiation, and are based on 24 
recommendations of national and international standards-setting organizations and the National 25 
Research Council’s committee reports on the Biological Effects of Ionizing Radiation (the BEIR 26 
reports).  The effects on workers, including additional workers brought in to assist during 27 
outages from cumulative radiological releases from the proposed BBNPP unit and from SSES, 28 
Units 1 and 2, will be described in Chapter 7 of the EIS. 29 

Comment:  ...are there any documented cases of death to radiation exposure as a result of a 30 
nuclear power plant?  I’m asking the question.  And the answer would be there’s no study done 31 
on it.  Okay.  If there are, then that’s something to look at.  If there aren’t, then that sounds like a 32 
lot of smoke.  (0012-31 [Fatula, Ken]) 33 

Comment:  Does nuclear power generation release environmentally damaging gases or 34 
pollution?  We’ve been told about picocuries.  My question is how many picocuries kill?  How 35 
many do you have to ingest?  What is their decay rate?  There are a lot of statements; I refer to 36 
them as alarmism, quite honestly.  (0012-32 [Fatula, Ken]) 37 
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Comment:  Now you say I feel fine, but at a genetic level, who knows?  You’re messing with 1 
your children’s lives.  You’re messing with your future generations’ lives.  You do not know what 2 
constant low-level nuclear radiation does to you.  (0012-4 [Stilp, Gene]) 3 

Comment:  Environmentally, we have to look at...the people’s health, (0012-8 [Stilp, Gene]) 4 

Comment:  The primary concerns with nuclear power plants, of course, is radiation.  And those 5 
concerns are true.  Biological effects, that’s basically cancer.  What are the carcinogenic effects 6 
of radiation and what are the genetic effects?  We can spend a great deal of time on this, but I’ll 7 
just give you two pieces of information.  For example, at TMI, there were over 12 studies done, 8 
National Cancer Institute, Columbia University, in other words, agencies and groups that are not 9 
a part of the industry.  The result of those studies indicate that in a 50-mile radius involving 10 
2 million people where the normal number of cancers would be 17 percent, in other words those 11 
people 2 million, 17 percent of them will die from cancer.  That would be 340,000 people.  For 12 
the exposures of radiation release from TMI, how many of that 340,000 could be credited to 13 
TMI?  The answer is one.  Genetic effects, one of the most interesting and we generally assume 14 
that they are present, but there were 840,000 survivors in Japan, Hiroshima, Nagasaki, that 15 
were exposed to very high levels of radiation, didn’t die.  Subsequently, they married, some of 16 
them to each other and gave birth to children.  The studies that have been done on the children 17 
of those 84,000 exposed people shows no significant difference in terms of birth defects over 18 
what you would have normally for that population.  No significant difference.  (0012-49 19 
[Superdock, Dave]) 20 

Comment:  Studies that follow present and former residents must be conducted.  (0013-12 [Stilp, 21 
Gene]) 22 

Comment:  What is the distance of safe living from not only the reactor, but the storage 23 
facilities?  (0018-9 [Bogard, Deborah]) 24 

Response:  Radiological health effects from routine operation of the proposed BBNPP unit will 25 
be addressed in Chapter 5 of the EIS. 26 

Comment:  A little reference material.  Half a liter of water.  The tap water contains 1/100th 27 
picocuries per liter, twice this amount, 1/100th picocuries.  A picocuries is one trillionth of a 28 
curie.  From documents on the Federal Register, Wednesday, December 5, 2007, draft 29 
environmental assessment to increase maximum reactor power level.  Currently, Susquehanna 30 
has 3439 megawatts per unit.  In this environmental draft statement, they were asking or talking 31 
about increasing to 3952 megawatts per reactor, a 13 percent thermal power increase.  What 32 
this means is that they would be generating more waste.  In looking over the radioactive waste 33 
assessments for the history of the plant, the single year highest radioactive releases between 34 
2000 and 2005.  In 2005, 1,470,000 gallons of radioactive, liquid radioactive waste was 35 
released into the Susquehanna River.  In 2003, they don’t list the amount released, but it 36 
contained 70 curies of tritium and in 2000, contained 36.9 curies of fission and activation 37 
products.  Now remember, twice this much, 1/100th of a picocurie which is one trillionth of a 38 
curie and they have released millions of gallons before the increase in megawattage.  And now 39 
with the third reactor anticipated, that has to be potentially increased by at least 33 percent.  I’m 40 
not math wizard, but if you’ve got two and you add one, that’s a third.  (0012-26 [Creasy, David]) 41 
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Comment:  How many additional gallons of waste are to be put into the Susquehanna River 1 
each year?  Who gets to drink what waste down stream?  Yummy.  (0013-31 [Stilp, Gene]) 2 

Response:  These comments address the amount of liquid radioactive effluents projected to be 3 
released from the combined operation of the SSES units and the proposed BBNPP unit.  4 
Chapters 5 and 7 of the EIS will address the radiological environmental impact from the 5 
combined operations of the SSES units and the proposed BBNPP unit. 6 

D.1.2.12 Comments Concerning Accidents − Severe 7 

Comment:  Does the probability of a nuclear accident go up with a plants age?  (0013-22 [Stilp, 8 
Gene]) 9 

Response:  The issue raised in this comment is a safety issue and, as such, is outside the 10 
scope of the environmental review and will not be addressed in the EIS.  A safety assessment 11 
for the proposed licensing action was provided as part of the application.  The NRC is 12 
developing a Safety Evaluation Report that analyzes all aspects of reactor and operational 13 
safety for the BBNPP. 14 

Comment:  The fact of the location of the plant.  We are approximately 100 miles upwind of 15 
New York City metro area.  We are approximately 100 miles upstream from Chesapeake, one of 16 
the largest ecosystems in North America, yet we’re at the triangulation point where if something 17 
catastrophic were to occur, and God forbid that would ever happen for all of our sakes, we have 18 
the potential of losing some of the most valued property, resources, and population centers in 19 
North America.  (0012-30 [Creasy, David]) 20 

Comment:  if you’re looking at the economics of this whole thing, any kind of nuclear accident 21 
would also involve everybody involved in the dairy industry, the farming industry, and who 22 
knows how many billions of dollars that generates and how many jobs that creates in 23 
Pennsylvania.  Isn’t Pennsylvania the leading economic thing for jobs?  Isn’t it farming?  (0012-24 
80 [Stilp, Gene]) 25 

Comment:  The amount of radiation released via different accident scenarios and its 26 
environmental impact on populations whether they be human, animal or plant has to be 27 
considered.  Why plant and animal?  Because of the economic impact on Pennsylvania and on 28 
Pennsylvania’s major source of revenue:  agriculture.  That is unless you are ready to utilize 29 
Pennsylvania’s aging population as a source of “Solient Green.”  Bon Appetite.  The total air 30 
movement in the Mid-Atlantic must be studied and one would conclude that any plant that is in a 31 
direct line with major eastern cities with mass populations should be shut immediately let alone 32 
the building of a new reactor that can put its radioactive product into the prevailing wind.  There 33 
will be another accident at some point with aging plants.  The aging plants at Berwick are right 34 
along the Route 80 line that goes directly to the New York City region by prevailing wind.  Why 35 
put fifty million people at risk?  Oh excuse me, that is the business of the NRC.  (0013-27 [Stilp, 36 
Gene]) 37 

Response:  These comments refer to nuclear accidents and their consequences.  The 38 
environmental impacts of postulated accidents will be evaluated, and the results of this analysis 39 
will be presented in Chapter 5 of the EIS. 40 
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D.1.2.13 Comments Concerning the Uranium Fuel Cycle 1 

Comment:  I have major concerns about living next to a nuclear waste dump.  I’m not against 2 
nuclear power.  It’s far better than reading by candlelight.  We have many of our citizens, 3 
especially in Salem Township living within a quarter mile of a nuclear waste dump.  President 4 
Bush did sign legislation to open Yucca Mountain; however, Harry Reid has stopped it.  It’s up 5 
to you to get to your Congressmen and your Senators and your legislators to get Yucca 6 
Mountain opened for safe storage of nuclear waste or for reprocessing waste.  (0012-16 7 
[Davenport, Bill]) 8 

Comment:  The other part that I don’t care for about this process is that we’re talking about the 9 
plant.  And it’s just one little piece in the a la carte menu of the fuel cycle and the environmental 10 
impact.  We’re here to talk about environmental impact, but yet we can’t speak about the mining 11 
and the milling process that takes place somewhere else.  And they don’t care about us.  But 12 
the tailings, the tons, the acres of tailings that are emitting radiation because we only want the 13 
Uranium-235 which is 1 percent of what they take out of the ground.  Ninety-nine percent is 14 
Uranium-238, but that’s no good, so we just leave that here for those people that we have to 15 
process, that we have to reprocess it.  Then we have to formulate it into the ceramic pellets.  All 16 
along the chain, there’s environmental impact.  (0012-28 [Creasy, David]) 17 

Comment:  I am a lifelong resident of Salem Township.  I write this as a concerned citizen but 18 
more as a father of two who thinks the impact of the power plant is far greater than the limited 19 
scope the owners and the NRC are presenting.  If we are to talk about the scope of the 20 
environmental impact a new reactor would have on the surrounding area, I believe we must first 21 
recognize that there is a great impact from the moment the first shovel of dirt is removed from 22 
the Earth here at the site and also from the mining areas in the western US, Canada and now 23 
Eastern Europe and Russia.  The impact is being created and is not just a disruption of soil and 24 
water.  We are talking about elements which are toxic for hundreds of thousands of years.  The 25 
notion that the mining, processing and transportation are outside the scope of this process is 26 
taking a tunnel vision approach and should be considered in any environmental impact 27 
assessment.  (0014-1 [Creasy, David]) 28 

Response:  The impacts related to the uranium fuel cycle will be addressed in Chapter 6 of the 29 
EIS.  The generic impacts of the fuel cycle are codified in 10 CFR 51.51(b), Table S-3, “Table of 30 
Uranium Fuel Cycle Environmental Data” and in 10 CFR 51. 52, Table S-4, “Environmental 31 
impact of Transportation of Fuel and Waste to and from One Light-water Cooled Nuclear Power 32 
Reactor.” 33 

Comment:  These nuclear power plants were built without a defined plan for safe waste 34 
disposal or transportation.  This issue has never been solved.  We now not only have a facility 35 
without a plan or money for decontaminating, we now have a high-level radioactive waste dump.  36 
And I might add it is being stored in temporary storage units.  How temporary is 30 years?  Who 37 
builds a home without a sewage system?  (0012-19 [Creasy, Mary]) 38 

Comment:  If your neighbor were to dump his garbage in the yard and let it pile up for 20 years 39 
would he be a good neighbor?  I don’t think so.  We’re not talking about smelly garbage here.  40 
We’re talking about radioactive waste.  We’re talking about a containment, a spent fuel pool that 41 
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has been filled to capacity that has been over-filled, condensed to a point where it can’t store 1 
any more so now the old rods are being encased in concrete and put into the back yard, the 2 
back 40.  And this will continue and continue and continue.  (0012-27 [Creasy, David]) 3 

Comment:  And people are complaining about the fact that well, we have on-site storage.  This 4 
could have been addressed decades ago.  The problem was that we have politicians that are 5 
more concerned about getting votes from environmentalists and their lobby than they are about 6 
doing what we know to be right.  (0012-34 [Fatula, Ken]) 7 

Comment:  I was going to bring up an issue of the spent fuel rods that are up there.  It’s been 8 
brought up by several people before me.  But I remember going to such meetings as this 9 
35 years ago and I asked the -- one of the gentlemen conducting the meeting, Bill Begdin, his 10 
name was, what are you going to do about the spent waste?  And he said we feel very 11 
comfortable that the Federal Government will find a place to put it.  Well, now I’m in the twilight 12 
of my mediocre career and we still don’t have a place to put the waste and I am concerned 13 
about that because the waste is my neighbor.  Nothing makes me feel good about it.  (0012-47 14 
[Hartman, Cindy]) 15 

Comment:  I agree with the problem with high-level waste and I look forward to the point when 16 
the politicians will get together and solve that problem.  Technologically, it’s solved.  Politically, it 17 
hasn’t been solved.  (0012-50 [Superdock, Dave]) 18 

Comment:  At what point does the cost benefit analysis include the fact that production of 19 
nuclear waste is of no benefit when it cannot be stored as originally conceptualized at a distant 20 
location and sold to the public as it was thirty years ago.  The new “public confidence” effort as it 21 
relates to changing the way nuclear waste is considered by the NRC must be looked at in this 22 
cost/benefit analysis.  What is the cost of the nuclear waste produced by the old reactors and 23 
the new reactor?  The public was always told high level waste would go somewhere else when 24 
the original two plants were constructed at this site.  (0013-20 [Stilp, Gene]) 25 

Comment:  When you build a nuclear plant you are actually building two structures:  the plant 26 
itself and the waste storage facility.  You actually need a separate EIS scoping document for the 27 
new type of facility needed for the type of waste generated from the new reactor design.  28 
(0013-29 [Stilp, Gene])  29 

Comment:  The current reactors have filled and overfilled the spent fuel pools.  The older fuel 30 
has been encased in concrete.  How much capacity will ultimately be held?  The answer is all 31 
the waste the reactors generate.  With the recent cut-off of funding for the Yucca Mtn. disposal 32 
site, the current administration has finally realized that burial there is not a solution and that all 33 
waste will be held at the respective sites.  The environmental impact of that reality is 34 
exponentially increased for the next millennia.  Who will be responsible for this once PPL has 35 
squeezed every kilowatt out of the Uranium?  (0014-5 [Creasy, David]) 36 

Comment:  My concern is about the safety of the existing and future ‘temporary’ storage of 37 
nuclear waste onsite.  Can this be returned to the mine that it came from?  Can it be recycled?  38 
(0018-7 [Bogard, Deborah]) 39 
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Response:  The safety and environmental effects of long-term storage of spent fuel on site 1 
have been evaluated by the NRC and, as set forth in the Waste Confidence Rule at 10 CFR 2 
51.23 (available at http://www.nrc.gov/reading-rm/doc-collections/cfr/part051/part051-3 
0023.html), the NRC generically determined that “if necessary, spent fuel generated in any 4 
reactor can be stored safely and without significant environmental impacts for at least 30 years 5 
beyond the licensed life for operation (which may include the term of a revised or renewed 6 
license) of that reactor at its spent fuel storage basin or at either onsite of offsite independent 7 
spent fuel installations.  Further, the Commission believes there is reasonable assurance that at 8 
least one mined geologic repository will be available within the first quarter of the twenty-first 9 
century and sufficient repository capacity will be available within 30 years beyond the licensed 10 
life for operation of any reactor to dispose of the commercial high-level waste and spent fuel 11 
originating in any such reactor and generated up to that time.”  On October 9, 2008, the NRC 12 
published for public comment a proposal to amend its generic determination of no significant 13 
environmental impact for the temporary storage of spent fuel after cessation of reactor operation 14 
codified at 10 CFR 51.23(a) (73 FR 59547) and a related update and proposed revision of its 15 
1990 Waste Confidence Decision (73 FR 59551).  The impact of the uranium fuel cycle, 16 
including disposal of low-level radioactive waste and spent fuel, will be addressed in Chapter 6 17 
of the EIS. 18 

Comment:  There is radioactivity.  It is in the ground.  That’s the only thing that we should really 19 
be worried about right now; if they could get that out, if they do have a place to store it or if they 20 
can find a place to store it.  (0012-57 [Bodnar, Steve]) 21 

Comment:  Also, you have to look at during the mining process and all through it, what is 22 
emitted?  Are there CFCs emitted by the nuclear mining and the nuclear development process?  23 
You have to look at everything that’s attached to the reprocessing of nuclear --highly 24 
controversial aspects of reprocessing nuclear waste.  (0012-75 [Stilp, Gene]) 25 

Response:  The impacts related to the uranium fuel cycle will be addressed in Chapter 6 of the 26 
EIS.  The generic impacts of the fuel cycle are codified in 10 CFR 51.51(b), Table S-3, “Table of 27 
Uranium Fuel Cycle Environmental Data.”  In accordance with 10 CFR 51.51(a) and the 28 
guidance in Section 5.7 of NUREG-1555, the staff will use the Table S-3 data as the basis for 29 
evaluating the uranium fuel cycle impacts. 30 

Comment:  One of the key impacts we’ve heard tonight from a lot of the anti-nuclear people is 31 
the high-level nuclear waste.  There’s also low-level nuclear waste that has to be looked at.  32 
Low-level nuclear waste -- well, it’s all nuclear waste, but it emits different items.  Now low-level 33 
nuclear waste should be looked at.  (0012-74 [Stilp, Gene]) 34 

Comment:  The waste has to be the billion curie gorilla that cannot be solved.  This entire 35 
exercise is pointless unless you solve the waste problem.  No reactor construction can begin 36 
until the problem is solved.  The reactor design proposed for this spot has to be analyzed for the 37 
amount and toxicity of the waste produced.  Is the waste produced of a more intense nature 38 
than other reactor designs?  Does this EPR design produce more intense wastes?  Is the waste 39 
storage design now in place able to handle these increased aspects of the waste?  By reference 40 
please address any and all other questions that have been directed to your office by groups and 41 
citizens concerned with the siting of this reactor design in or near their communities  Do you 42 
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need different types of storage facilities for waste produced from this reactor design?  Will this 1 
site become a defacto long term storage site for other reactors’ wastes?  What is the waste 2 
streams’ affects on the water, air and land?  And yes, the waste at some point according to the 3 
NRC will be shipped cross country.  Part of that country is right here.  But the entire waste 4 
transport process must be part of the scoping process.  The security aspects of waste transport 5 
are dealt with later.  Again, the holistic approach must be used rather than a compartmentalized 6 
NRC whitewash.  (0013-28 [Stilp, Gene]) 7 

Response:  The impact of the uranium fuel cycle and its transportation steps, including disposal 8 
of low-level radioactive waste and spent fuel, will be addressed in Chapter 6 of the EIS.  The 9 
generic impacts of the fuel cycle are codified in 10 CFR 51.51(b), Table S-3, “Table of Uranium 10 
Fuel Cycle Environmental Data.”  In accordance with 10 CFR 51.51(a) and the guidance in 11 
Section 5.7 of NUREG-1555, the staff will use the Table S-3 data as the basis for evaluating the 12 
uranium fuel cycle impacts.  The safety and environmental effects of long-term storage of spent 13 
fuel on site have been evaluated by the NRC and, as set forth in the Waste Confidence Rule at 14 
10 CFR 51.23 (available at http://www.nrc.gov/reading-rm/doc-collections/cfr/part051/part051-15 
0023.html), the NRC generically determined that “if necessary, spent fuel generated in any 16 
reactor can be stored safely and without significant environmental impacts for at least 30 years 17 
beyond the licensed life for operation (which may include the term of a revised or renewed 18 
license) of that reactor at its spent fuel storage basin or at either onsite of offsite independent 19 
spent fuel installations.  Further, the Commission believes there is reasonable assurance that at 20 
least one mined geologic repository will be available within the first quarter of the twenty-first 21 
century and sufficient repository capacity will be available within 30 years beyond the licensed 22 
life for operation of any reactor to dispose of the commercial high-level waste and spent fuel 23 
originating in any such reactor and generated up to that time.”  On October 9, 2008, the NRC 24 
published for public comment a proposal to amend its generic determination of no significant 25 
environmental impact for the temporary storage of spent fuel after cessation of reactor operation 26 
codified at 10 CFR 51.23(a) (73 FR 59547) and a related update and proposed revision of its 27 
1990 Waste Confidence Decision (73 FR 59551).  It should be noted that the EIS will not 28 
address specific low-level waste burial locations, existing or proposed.  Site-specific data for 29 
these locations is developed as part of the NRC licensing process under 10 CFR Part 61.  The 30 
impacts from the transportation of radioactive materials will be evaluated in accordance with the 31 
criteria in Table S-4 of 10 CFR 51.52(c) and the guidance in Section 3.8 of NUREG-1555. 32 

Comment:  The application contains a discussion of potential actions or measures to reduce 33 
the amount of Class B and C wastes.  It is expected that the applicant will develop and 34 
implement an effective waste minimization plan to minimize the generation of all types of waste 35 
including Class A and Greater-Than-Class C (GTCC) wastes.  Additionally, the planned 36 
Radioactive Waste Processing Building at BBNPP may not have sufficient capacity for on-site 37 
storage of LLRW considering uncertainties associated with the future of LLRW and GTCC 38 
disposal.  It is recommended that the applicant construct a separate temporary storage facility 39 
for LLRW and GTCC wastes, during the initial construction of the facility.  (0017-12 [Janati, Rich]) 40 

Response:  The onsite storage of radioactive waste will be described in Chapter 3 and will be 41 
evaluated in Chapter 5 of the EIS.  This evaluation will include the necessity for waste 42 
minimization efforts or the need for construction of a separate onsite storage facility for low-level 43 
radioactive waste and Greater than Class C waste. 44 
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Comment:  The Commonwealth has publicly expressed concerns regarding long-term storage 1 
of spent nuclear fuel (SNF) at reactor sites.  Considering that there is currently no permanent 2 
repository for SNF, it is possible that there will be a need for an Independent Spent Fuel 3 
Storage Installation (ISFSI) at the proposed BBNPP site in the future.  Therefore, the applicant 4 
should demonstrate that the proposed site is adequate for construction of an ISFSI and dry 5 
storage of SNF during normal and extended plant operations, as applicable.  (0017-13 [Janati, 6 
Rich]) 7 

Response:  The safety and environmental effects of long-term storage of spent fuel on site 8 
have been evaluated by the NRC and, as set forth in the Waste Confidence Rule at 10 CFR 9 
51.23, the NRC generically determined that “if necessary, spent fuel generated in any reactor 10 
can be stored safely and without significant environmental impacts for at least 30 years beyond 11 
the licensed life for operation (which may include the term of a revised or renewed license) of 12 
that reactor at its spent fuel storage basin or at either onsite of offsite independent spent fuel 13 
installations.”  The NRC staff will consider this in the EIS. 14 

D.1.2.14 Comments Concerning Transportation 15 

Comment:  These nuclear power plants were built without a defined plan for 16 
safe...transportation...  And let’s face it; you haven’t come up with any kind of safe, radioactive 17 
honey trucks.  (0012-20 [Creasy, Mary]) 18 

Comment:  Yucca Mountain, from what I understand, isn’t that dangerous.  We know that 19 
shipping this stuff, they’ve designed some containers that are very, very secure.  (0012-35 20 
[Fatula, Ken]) 21 

Response:  The EIS will include an analysis of the radiological impacts of transportation 22 
involving spent nuclear fuel in Chapter 6 of the EIS.  Spent fuel is transported in massive, 23 
heavily-shielded shipping casks, referred to in 10 CFR Part 71 as Type B containers, and are 24 
designed to withstand severe transportation accident environments. 25 

D.1.2.15 Comments Concerning Decommissioning 26 

Comment:  These reactors were built without a budget to decontaminate the facility when their 27 
ability to continue to generate financial gains for whoever may own them at that point in time.  28 
We cannot expect PPL to own this facility indefinitely since they were trying to sell it a few years 29 
ago.  (0012-18 [Creasy, Mary]) 30 

Comment:  The bottom line is this plant spits out immense amounts of energy making 31 
incredible amounts of money for PPL, its stockholders and employees.  The community has lost 32 
revenue from property taxes, school taxes, building permits, and will end up with the cost for 33 
decontamination when the cost usefulness has been met.  (0012-23 [Creasy, Mary]) 34 

Comment:  It was created; it has created a high-waste dump, stress, and a target for terrorists 35 
and a questionable future.  There are no requirements for PPL to deal with the high-waste 36 
dump, high waste which has accumulated over these 30 years.  What is keeping them from 37 
selling the facility and walking away, leaving the burden on the government or the community?  38 
(0012-24 [Creasy, Mary]) 39 
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Comment:  What does happen to the site if they have to abandon it in 10, 20, or 30 years?  I do 1 
want to have an answer to that.  Who is going to be responsible because certainly if it is the 2 
taxpayer, I don’t like that answer.  (0012-37 [Fatula, Ken]) 3 

Comment:  The bankruptcy of PPL , PPL Electric Utilities, or whatever related business entity 4 
that exists or will exist that has a stake in the plant must be looked at.  How does bankruptcy 5 
effect environmental planning?  At what point does the government own the waste?  I am sure 6 
that is no benefit to anyone.  Decommissioning of the new plant has to be considered in the 7 
scoping document’s cost/benefit analysis.  It will cost more to decommission this plant than it 8 
will cost to build it.  What will the decommissioning costs of the other two plants do to the 9 
company who has to decommission them whether that is a PPL related company or some 10 
stupid purchaser of the two existing plants?  What does French ownership of the reactor 11 
building aspects do to the project?  Does the NRC have access to French company records to 12 
see the financial health or future financial projections of the company?  (0013-24 [Stilp, Gene]) 13 

Response:  Several nuclear power plants have successfully undergone decommissioning; in 14 
addition, 14 plants are currently undergoing decommissioning (see http://www.nrc.gov/info-15 
finder/decommissioning/power-reactor/).  Federal regulations (10 CFR 50.33(k) and 10 CFR 16 
50.75(b)) require an applicant for a COL to certify that sufficient funds will be available to ensure 17 
radiological decommissioning at the end of power operations.  Chapter 6 of the EIS will evaluate 18 
the applicant’s plan for ensuring these funds are available. 19 

Comment:  Added here should be the long term issue of decommissioning of the plant itself 20 
because that is a pile of waste itself.  The decommissioning aspect must be fully addressed in 21 
the scoping document.  (0013-30 [Stilp, Gene]) 22 

Response:  Decommissioning the BBNPP upon its retirement will be discussed in Chapter 6 of 23 
the EIS.  The environmental impact from decommissioning a permanently shut down 24 
commercial nuclear power reactor is also discussed in Supplement 1 to NUREG-0586, Generic 25 
Environmental Impact Statement on Decommissioning of Nuclear Facilities, which was 26 
published in 2002.  In Supplement 1, NRC staff found that for most environmental issues, the 27 
impact from decommissioning activities is considered small. 28 

D.1.2.16 Comments Concerning Cumulative Impacts 29 

Comment:  In addition, the increased operating power requests for the existing reactors into the 30 
future must be considered.  (0013-2 [Stilp, Gene]) 31 

Comment:  The Chesapeake Bay impact from the flow of the Susquehanna River must also be 32 
considered and the other states affected by the river’s flow into the Bay must be considered in 33 
depth.  Increased nuclear activity associated with the Bay must also be considered overall.  The 34 
effort to put another reactor at Calvert Cliffs is part of the whole picture that must be considered.  35 
(0013-4 [Stilp, Gene]) 36 

Comment:  The full impact of power generation increases at the existing plants on all aspects of 37 
water must be considered in addition to the impacts by a new reactor at this site.  (0013-10 [Stilp, 38 
Gene]) 39 
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Comment:  The effects of thermal discharges, chemical additives in discharges, impingement 1 
and entrainment issues of aquatic organisms from the existing SSES and the proposed Bell 2 
Bend facility intake and blowdown structures should continue being addressed together due to 3 
the close proximity of these intake structures to the Susquehanna River.  (0017-8 [Janati, M.S.,  4 
Rich]) 5 

Response:  Cumulative impacts result from the combined effects of the proposed action and 6 
past, present, and reasonably foreseeable actions, regardless of who takes the actions.  The 7 
appropriate geographic area and time period for considering cumulative impacts depend on the 8 
resource being affected and will be determined for each resource as part of the staff’s 9 
evaluation.  The impacts of the construction and operation of the proposed BBNPP on the 10 
Susquehanna River and adjacent lands would be added to other known or reasonably 11 
foreseeable actions and stressors within the defined geographic area of interest, including 12 
known or planned upgrades of SSES Units 1 and 2, or other power plants, if appropriate.  The 13 
results of the analysis of impacts of BBNPP operations on the aquatic environment will be 14 
presented in Chapter 5 of the EIS.  The results of cumulative impact analyses will be presented 15 
in Chapter 7 of the EIS. 16 

D.1.2.17 Comments Concerning the Need for Power 17 

Comment:  As you know, Pennsylvania is the nation’s second largest producer of nuclear 18 
energy.  One-third of our electricity comes from this carbon-free source.  Unfortunately, 19 
Pennsylvania also has the distinction of ranking 4th highest in the nation in carbon dioxide 20 
emissions, 2nd highest in sulfur dioxide emissions and 5th highest in nitrogen oxide emissions.  21 
Over the next 10 years, our electricity demand is expected to rise 1.5% a year.  To meet our 22 
ever-increasing demand for electricity in a way that does not destroy our environment, we need 23 
a diverse energy mix that includes nuclear power, cleaner fossil fuels, renewable sources, and 24 
energy efficiency.  However, conservation alone will not offset the expected growth in our 25 
electricity use and renewable sources like wind and solar are unreliable.  (0003-2, 0018-2 [Walsh, 26 
Karen]) 27 

Comment:  Nuclear energy has served our community for the past 25 years, and with the ever 28 
increasing demand for electricity, Bell Bend will serve as a vital component to the future of our 29 
regional energy infrastructure.  The construction of Bell Bend will help meet the increasing 30 
demand, along with providing enough power for more than one million homes.  (0010-2 31 
[Yudichak, John]) 32 

Comment:  We need power.  I don’t see anybody that goes home without turning on a light 33 
switch at night.  What are we going to do?  (0012-54 [Bodnar, Steve]) 34 

Response:  The NRC staff will review the analysis of need for power in Chapter 8 of the EIS. 35 

Comment:  As a state representative from Luzerne County, I am extremely cognizant of the 36 
positive impacts this facility will have in area by greatly increasing the electricity infrastructure, 37 
which is essential in attracting economic development, and ensuring that the projected 38 
electricity demands are met.  (0005-1 [Eachus, Todd]) 39 
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Comment:  A new nuclear unit will provide much needed electricity in Pennsylvania without 1 
adding greenhouse gas emissions.  (0006-2 [Musto, Raphael]) 2 

Comment:  As Pennsylvania continues its transition to a deregulated electric market, additional 3 
electric generating capacity is critical to keeping prices affordable for families in our region and 4 
throughout the Commonwealth.  This project seeks to do this without increasing our 5 
dependence on foreign sources of energy and without an accompanying increase in 6 
greenhouse gases and pollutants that come with other electric generation technologies.  (0008-2 7 
[Baker, Elisabeth (Lisa)]) 8 

Comment:  The Bell Bend Nuclear Power Plant would significantly increase the percentage of 9 
electricity that PPL generates from non-carbon sources -currently at 40 percent -and provide a 10 
reliable source of electricity that does not contribute to global warming.  (0003-4, [Walsh, Karen]) 11 

Response:  The comments express general support for additions to new electric generating 12 
capacity in eastern Pennsylvania such as the proposed BBNPP.  The comments imply that 13 
nuclear plant emissions contain less carbon than other generation alternatives.  Emissions from 14 
plant construction and operation will be evaluated in Chapters 4 and 5 of the EIS.  Emissions 15 
from the uranium fuel cycle will be evaluated in Chapter 6.  Emissions from power generation 16 
alternatives will be evaluated in Chapter 9 of the EIS. 17 

D.1.2.18 Comments Concerning Alternatives − Energy 18 

Comment:  I hear people talk about the fact that we shouldn’t have nuclear energy at all.  Does 19 
somebody have any other option?  More birds are killed, and bats by wind generation than by a 20 
nuclear power plant.  Talk to somebody who operates a site that tries to synchronize wind 21 
power with the grid.  Have you ever seen a wind tower come down?  Check it out.  You can see 22 
it because it’s on You Tube.  Sometimes they virtually come apart and explode.  Ask the people 23 
that work in coal mines if that’s not dangerous and then the people who object to or complain 24 
about strip mining and yet we all want electricity.  (0012-33 [Fatula, Ken]) 25 

Comment:  ...look at the alternatives, all the alternatives that are available instead of nuclear 26 
power and as an aside, those items also create many, many jobs.  If you have $5 or $10 billion 27 
to invest, you can invest that into many job-producing things, but we’re talking about the 28 
environment and what has to happen.  So I’d like you to look at all the other processes that are 29 
involved.  When you look at this, you have to compare them and also to either rule them out 30 
after studying them or -- well, you do have to study them.  I’d like them studied in the 31 
environmental scoping document.  And also look at the efficiencies that are involved.  I think 32 
nuclear power is one of the least efficient processes.  (0012-76 [Stilp, Gene]) 33 

Response:  Decisions regarding which generation sources and alternatives to deploy are made 34 
by the applicant and regulatory bodies such as State energy planning agencies.  The 35 
alternatives must be technically viable, feasible, and competitive.  Alternative actions such as 36 
the no-action alternative, new generation alternatives, purchased electrical power, alternative 37 
technologies (including renewable energy such as wind and solar), and the combination of 38 
alternatives will be considered in Chapter 9 of the EIS. 39 
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Comment:  The Bell Bend Nuclear Power Plant would significantly increase the percentage of 1 
electricity that PPL generates from non-carbon sources - currently at 40 percent - and provide a 2 
reliable source of electricity that does not contribute to global warming.  (0018-4 [Walsh, Karen]) 3 

Response:  Life-cycle carbon impacts will be considered in Chapters 4 and 5 (construction and 4 
operation) and Chapter 9 (alternatives) of the EIS. 5 

D.1.2.19 Comments Concerning Benefits-Cost Balance 6 

Comment:  I believe the scope of your environmental responsibility is far reaching and 7 
absolutely so large that the benefits do not outweigh the risks put on the surrounding population.  8 
Do your job but keep in mind the magnitude of your decisions.  (0014-6 [Creasy, David]) 9 

Response:  The costs and benefits of construction and operation of the proposed BBNPP will 10 
be addressed in Chapter 10 of the EIS. 11 

Comment:  I’m one of the closest homes.  I see the towers every day.  That’s the only thing I 12 
don’t like.  They look like chimneys on my house.  Besides that, this plant is going to be lower, 13 
so the effect won’t be there as much.  It still covers a lot of grounds.  I used to work on the farm 14 
that this power plant is going to be on.  There were a lot of kids raised on that farm.  The guy 15 
that owned it employed a lot of kids.  It will affect us in that way because it takes away some of 16 
the beauty, but like I said, jobs are the thing with the economics today, we have to get every job 17 
we can get.  (0012-58 [Bodnar, Steve]) 18 

Response:  The NRC will carefully review the application against its regulations that are 19 
intended to protect public health and safety and the environment.  An evaluation of the benefit-20 
cost balance of constructing proposed BBNPP will be discussed in Chapter 10 of the EIS. 21 

Comment:  Continuing.  What has already been spent on the new reactor and what will be the 22 
cost?  What is the present projected cost in 2009 dollars?  Twelve billion dollars is the new 23 
estimate.  What is the full analysis of what will be spent on this reactor?  What will be the 24 
methodology utilized to project the future actual costs?  Who will design the equations to figure 25 
this out?  How will these studies be kept independent?  What will the public actually be able to 26 
see from the utility?  What will the NRC demand in the way of figures?  All costs must be 27 
available publicly for the public and the NRC to ascertain the truth which is always presented in 28 
false fashion by the utility.  No cost/benefit analysis can exist without these figures verified 29 
independently.  Continuing.  The cost/benefit analysis has to also say who will benefit by this 30 
plant.  New Jersey and New York customers as the primary consumer of plant out put does not 31 
justify primary burdens on the non-using population that surround the plant.  Would a Delaware 32 
River site be more beneficial for the intended end use of the electricity?  I guess the cost of 33 
siting it there would be astronomical compared to a site where the population is beaten down for 34 
thirty years, forty if you consider construction time, and act like heroin addicted sheep for the 35 
mere chance to be human radiation sponges and the site of high level nuclear waste dump 36 
forever.  The entire degradation of the coal regions of Pennsylvania is living proof that the 37 
environmental disasters and scars of the past live from century to century to century and 38 
populations are myopic as to the future consequences.  Utilizing the cost/benefit analysis to 39 
ascertain the benefit of utilizing different forms of energy production to produce energy have to 40 
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be considered.  Emerging wind, solar, gas, and etc production must be considered in depth.  1 
Therefore the exact figures as to the plant costs must be presented by the utility.  The financial 2 
stability of the company must also enter into the cost benefit analysis.  Currently, a PPL 40 % 3 
rate increase that is due to take effect on January 1, 2010 is the subject of a major effort to 4 
overturn the increase and re-regulate the utility because of the major impact economic impact 5 
on jobs in Pennsylvania.  The NRC can take note of this as it produces this scoping document 6 
and cannot ignore this major economic factor as to the overall cost/benefit.  The exact standing 7 
and analysis to PPL’s business health overall must be looked at in light of the current and 8 
projected market conditions.  What does the market analysis show for this and for similar 9 
projects across the country, across the northeast, and what has been the experience of reactors 10 
of similar design overseas?  These factors must be considered in the cost benefit analysis as 11 
these costs are compared with a more decentralized approach to energy needs for the future?  12 
Where do renewables fit in the NRC analysis?  If they are not even considered, they should be.  13 
(0013-21 [Stilp, Gene]) 14 

Response:  The NRC staff will consider renewables in Chapter 9.  The NRC does not have 15 
authority under its regulations to ensure that the proposed plant is the least costly alternative to 16 
provide energy services under any particular set of assumptions concerning future 17 
circumstances.  This authority and responsibility is most often the role of State regulatory 18 
authorities such as public service commissions or, in the case of merchant plants, the 19 
competitive marketplace.  The EIS will consider the potential for alternative non-nuclear 20 
technologies to provide the electricity that could be generated by the proposed plant and their 21 
environmental impacts in Chapter 9. 22 

D.2 The Supplemental Scoping Process 23 

On June 15, 2012, in accordance with 10 CFR 51.26, the NRC and the USACE initiated an 24 
opportunity for the public to participate in the scoping process on the revised site layout, by 25 
publishing a “Notice of Intent to Conduct a Supplemental Scoping Process on the Revised Site 26 
Layout” in the Federal Register (77 FR 36012).  Through the Notice of Intent, the NRC and 27 
USACE also invited PPL; Federal, Tribal, State, and local government agencies; local 28 
organizations; and the public to provide comments on the information regarding the revised site 29 
layout that was not available during the initial scoping process in 2009.  The public participated 30 
in the scoping process by submitting written comments to the NRC by July 16, 2012.  31 
Comments received after July 16, 2012, were included. 32 

D.2.1 Overview of the Supplemental Scoping Processes 33 

Twelve comment letters were received during the supplemental scoping process.  At the 34 
conclusion of the supplemental scoping period, the NRC staff reviewed all comment letters 35 
received during the comment period and identified individual comments.  These comments were 36 
organized according to topics within the proposed EIS or according to the general topic, if 37 
outside the scope of the EIS.  Once comments were grouped according to subject area, the 38 
staff determined the appropriate response for the comments. 39 

The comments from the supplemental scoping period and their responses were published in the 40 
January 2014 Environmental Impact Statement Scoping Process Summary Report, Bell Bend 41 
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Nuclear Power Plant, Combined License (ADAMS Accession No. ML14024A659).  To maintain 1 
consistency with the Scoping Summary Report, the correspondence ID number along with the 2 
name of the commenter used in that report is retained in this appendix. 3 

Table D-3 identifies in alphabetical order the individuals who provided comments during the 4 
supplemental scoping period; their affiliations, if given; and the ADAMS accession number that 5 
can be used to locate the correspondence.  Although all commenters are listed, the comments 6 
presented in this appendix are limited to those within the scope of the environmental review.   7 

Table D-3.  Individuals Who Provided Comments During the Supplemental Scoping Period 8 

Commenter Affiliation (if stated)
Comment Source  

(ADAMS Accession #) Correspondence ID
Boyer, Emilee  Pennsylvania Natural Heritage 

Program  
Letter (ML12200A032) 0006

Cartica, Robert  New Jersey Natural Heritage 
Program  

E-mail (ML12187A055) 0001

DeRonde, Barbara 
and Robert  

 E-mail (ML12199A455 and 
ML12201A082)

0010

Epstein, Eric  TMI-Alert  E-mail (ML12200A220 and 
ML12205A059)  

0009 

Jumper, Kim  Shawnee Tribe  E-mail (ML12201B503)  0005 
Martin, David  IBOEHA  E-mail (ML12198A636)  0003 
Mowrey, Olivia  Pennsylvania Game 

Commission  E-mail (ML12311A156)  0011 

Mowrey, Olivia  Pennsylvania Game 
Commission  E-mail (ML12311A157)  0012 

Mowrey, Olivia  Pennsylvania Game 
Commission  E-mail (ML12311A158)  0013 

Mowrey, Olivia  Pennsylvania Game 
Commission  E-mail (ML12311A159)  0014 

Richenderfer, James Susquehanna River Board 
Commission  

E-mail (ML12199A454 and 
ML12209A052)  0004 

Williams, Corina  Oneida Tribe of Indians of 
Wisconsin  Letter (ML12195A236)  0007 

D.2.2 Supplemental Scoping In-Scope Comments and Responses 9 

The in-scope comment categories for the supplemental scoping process are listed in Table D-4 10 
in the order that they are presented in this EIS.  The comments and responses for the in-scope 11 
categories are included below the table.  Parenthetical numbers shown after each comment 12 
refer to the comment ID number (correspondence number-comment number) and the 13 
commenter name.  14 
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Table D-4. Supplemental Scoping Comments Categories in Order as Presented in this 1 
Appendix 2 

Section Title 

D.2.2.1 Comments Concerning the COL Process 

D.2.2.2 Comments Concerning the NEPA Process 

D.2.2.3 Comments Concerning Hydrology ‒ Surface Water 

D.2.2.4 Comments Concerning Hydrology ‒ Groundwater 

D.2.2.5 Comments Concerning Ecology ‒ Terrestrial 

D.2.2.6 Comments Concerning Ecology ‒ Aquatic 

D.2.2.7 Comments Concerning Socioeconomics 

D.2.2.8 Comments Concerning Cultural Resources 

D.2.2.9 Comments Concerning Meteorology and Air Quality 

D.2.2.10 Comments Concerning Health ‒ Nonradiological 

D.2.2.11 Comments Concerning Health ‒ Radiological 

D.2.2.12 Comments Concerning Alternatives ‒ Energy 

D.2.2.13 Comments Concerning Alternatives ‒ System Design 

D.2.2.14 Comments Concerning Benefit-Cost Analysis 

D.2.2.1 Comments Concerning the COL Process 3 

Comment:  To date, based upon the attendance of community members at the NRC's last 4 
public assessment meeting in February, community participation appeared to be very poor - 5 
most likely because the NRC and the EPA do not do as good a job as needed try and engage 6 
the community and seek out their opinions. Has any one of the federal agencies ever conducted 7 
a survey, sent someone house to house to ask how they feel about another reactor being in 8 
their back yard? Has anyone ever informed the public about the risks associated with aging 9 
nuclear power plants and groundwater contamination, so that they can make an informed 10 
decision as to whether they want to risk living in Salem Twp. any more. It is the only ethical and 11 
professional thing to do, regardless of the public relations consequences. Has any one ever 12 
bothered to send all of the property owners and residents of the township notice about the 13 
massive amount of ground water PPL will take out of the ground to construct the foundation for 14 
their reactor? Again this should not be a matter of notifying people whose property lines are 15 
contiguous with PPL; the groundwater removal work will have a widespread impact on the entire 16 
community which the youthful members of the Federal government do not seen to either 17 
understand, appreciate, or care enough about the citizens to inform them. It is better to inform 18 
people up front so they can move instead of making them angry in the future, which only results 19 
in lawsuits. The people and property owners of Salem Twp. are children of God and deserve to 20 
be treated with respect. This is why meetings should be publicized by the NRC, EPA, the 21 
SRBC, and the EPA not just one newspaper, but in all papers that cover the entire region It 22 
should be a requirement of each project manger and a PPL employee to coordinate and notify 23 
the people well in advance. People don't read the Federal Register, let alone know about its 24 
existence. Again, this is an example of lack of communication between the government and 25 
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people who live in the real world. Though PPL may not think that it is to their advantage to allow 1 
the people to become informed, the truth of the matter, partnerships last longer than fiefdoms 2 
and serfs. It is just our observation, the lack of communication between the government and the 3 
public, suggests to us that the public has no say, that our democracy has given way to an 4 
oligarchy. 5 

Who is going to take the time to organize a meeting on this issue soon, as it not one that should 6 
wait or occur a year from now? The NRC and PPL need to be more transparent with the public 7 
and keep a majority of the people informed about his project as it affects human lives, personal 8 
property, and property values; this project is something that should be taken lightly by anyone.  9 
(0010-8 [DeRonde, Barbara and Robert]) 10 

Response:  The public comment period for collecting scoping comments was from January 6, 11 
2009 through March 9, 2009, and then again from June 15, 2012 through July 16, 2012.  In 12 
addition, a public meeting was held in Berwick, Pennsylvania, on January 29, 2009.  Multiple 13 
announcements were published in local newspapers, such as the Press-Enterprise, the 14 
Standard-Speaker, and the Times Leader, noting the availability of the January 29, 2009, 15 
meeting.  In addition, announcements in the Federal Register were published on January 6, 16 
2009, and June 15, 2012.  Another meeting will be held after the draft is published to collect 17 
comments on the draft.  That meeting will also be announced in the local newspapers and the 18 
Federal Register.  The staff considers the public comment period sufficient time for public 19 
review and comment, and the method for public notice sufficient.   20 

Chapter 1 of the EIS will outline the U.S. Army Corps of Engineers (USACE) role in the EIS, its 21 
permit evaluation process, and regulations it must meet.  PPL has submitted a Joint Permit 22 
Application to the USACE for Department of the Army approval to construct the project that 23 
proposes structures in and under navigable waters and to discharge dredged, excavated, and/or 24 
fill material into waters of the United States, including jurisdictional wetlands.  The USACE 25 
released their first public notice (PN -12-07) on January 23, 2012, and the public was given the 26 
opportunity to respond, including requests for public hearings.  This public notice was sent to all 27 
adjacent property owners within the vicinity of the proposed action and was also published on 28 
the USACE District website.  A 30-day time frame was given to submit comments back to the 29 
USACE.  The USACE considers this comment period sufficient time for public review and 30 
comment.  Several comments were received in response to PN-12-07.  All comments received 31 
will be considered by the USACE to determine whether to issue, modify, condition, or deny a 32 
permit for this action.  Comments received will become part of the public record for this action 33 
and will determine the overall public interest of the proposed action.  Upon the release of the 34 
draft EIS, the USACE will issue a second public notice, which will include notification for a public 35 
hearing.   (BBNP-COL1-SS0024R) 36 

D.2.2.2 Comments Concerning Process – NEPA 37 

Comment:  General Comments.  In its ongoing review, SRBC has provided a number of 38 
comments on the applications to PPL.  Detailed comments related to the technical review are 39 
documented in correspondence between PPL and the SRBC, copies of which are distributed to 40 
other interested agencies, including the NRC. 41 
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In addition to providing written comments, SRBC staff has regularly participated in conference 1 
calls and periodic meetings with PPL, and it is staff's understanding that PPL is actively working 2 
to resolve the comments and concerns raised in the letters. (0004-8 [Richenderfer, James]) 3 

Response:  The review team appreciates the comment submitted by the Susquehanna River 4 
Board Commission (SRBC) and will work with the SRBC staff as it prepares the EIS.  (BBNP-5 
COL1-SS0016R)  6 

Comment:  Considering the schedule that PPL will submit information required by SRBC's 7 
review process and the time necessary to coordinate with other agencies of our member 8 
jurisdictions, it is unlikely that the SRBC could act on the PPL applications during 2012. 9 
However, staff recommendations should be nearing completion before yearend, which would 10 
allow for SRBC commissioner action at its first 2013 quarterly meeting (March 2013).  (0004-10 11 
[Richenderfer, James]) 12 

Response:  By letter dated March 26, 2013 (NRC Accession No.  ML13093A021), the SRBC 13 
informed PPL that additional information will be needed to process the BBNPP 14 
application.  Until this information is received, SRBC has suspended its review.  (BBNP-COL1-15 
SS0017R)  16 

Comment:  PPL Bell Bend has not disclosed or quantified the how many fish (game and 17 
consumable), fish eggs, shellfish will be killed annually if this Application is approved.  Is the 18 
Corps in possession of this data?  Has it been made available to the public for review?  Has the 19 
Corps established "acceptable levels" of fish kills? If so, where can that data be found? (0009-16 20 
[Epstein, Eric]) 21 

Comment:  What will the Corp's compliance reporting requirements be in regard to onsite 316 22 
(a) and 316 (b) monitoring?  Where will the results be published?  Has the Corps and EPA 23 
executed a MOU?  What will the Corps compliance reporting requirements be in regard to 24 
offsite tritium monitoring?  Where will the results be published? (0009-18 [Epstein, Eric]) 25 

Comment:  How will the Corps account for the loss of water?  How will the Corps track the 26 
chemicals dispersion and maintain a "chain of custody?"  How often will the Corps test for 27 
differential water temperatures? (0009-21 [Epstein, Eric]) 28 

Comment:  The U.S. Army Corps of Engineers should convene public hearings pursuant to 29 
PPL Bend Nuclear Power Plant's ("Bell Bend") Application ("PPL" or "the Applicant") number 30 
NAB 20008-01401-P13 to the U.S. Army Corps of Engineers ("the Corps), Re: PPL Bend 31 
Nuclear Power Plant's Application Number NAB 20008-01401-Pl3. (0009-25 [Epstein, Eric]) 32 

Response:  The USACE is a cooperating agency and is part of the review team on this 33 
proposed action.  The USACE's independent Record of Decision regarding the proposed permit 34 
will reference the analyses in the EIS and will present any additional information required by the 35 
USACE to support its permit decision.  One purpose of the EIS will be to adequately fulfill the 36 
requirement of the USACE regulations and the Clean Water Act Section 404(b)(1) 37 
Guidelines.  As part of the USACE public comment process, a public notice was released on 38 
January 23, 2012, to solicit comments from the public; Federal, State, and local agencies and 39 
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officials; Indian tribes; and other interested parties.  Upon release of the draft EIS, the USACE 1 
will issue a second public notice, which will include notification for a public hearing. The review 2 
team will consider impacts resulting from operation of the proposed BBNPP on the aquatic 3 
environment, including fish kills, temperature (thermal) effects, and the release of radionuclides 4 
in Chapter 5 of the EIS.  Compliance with Sections 316(a) and (b) of the Clean Water Act will 5 
also be discussed in Chapter 5 of the EIS.  (BBNP-COL1-SS0025R) 6 

D.2.2.3 Comments Concerning Hydrology ‒ Surface Water 7 

Comment:  Nuclear power plants require large amounts of water for cooling purposes.  PPL's 8 
Susquehanna Electric Steam Station power plant already removes large amounts water from 9 
the Susquehanna River.  Animals and people who depend on these aquatic resources will also 10 
be affected Refer to Charts A-1 and A-2).  [Tables A-1 and A-2 can be found at ADAMS 11 
Accession No. ML12200A220.] (0009-14 [Epstein, Eric]) 12 

Comment:  The Applicant did not adequately consider the additional and aggregate impact 13 
another nuclear power plant will have on environment, habitat and ecosystem. 14 

The magnitude of the amount of water used at nuclear power plants is readily evidence at PPL's 15 
Susquehanna Steam Electric Station located on the Susquehanna River in Luzerne County. 16 
(4)  The plant draws 0.86 million gallons per day from the Susquehanna River. For each unit, 17 
14.93 million gallons per day are lost as vapor out of the cooling tower stack while 11 million 18 
gallons per day are returned to the River as cooling tower basin blow down.  On average, 29.86 19 
million gallons per day are taken from the Susquehanna River and not returned.  This data is 20 
public information, and can be easily referenced by reviewing PPL's Pennsylvania 21 
Environmental Permit Report. (0009-4 [Epstein, Eric]) 22 

Response:  Cumulative impacts result from the combined effects of the proposed action and 23 
past, present, and reasonably foreseeable actions, regardless of who takes the actions that 24 
occur in the same geographical area of interest.  The impacts of the construction and operation 25 
of the proposed BBNPP on the Susquehanna River and adjacent lands would be added to other 26 
known or reasonably foreseeable actions and stressors within the defined geographic area of 27 
interest for each affected resource.  The results of the cumulative impact analysis will be 28 
presented in Chapter 7 of the EIS.  (BBNP-COL1-SS0006R)  29 

Comment:  Consumptive Water Use.  Consumptive use is defined by SRBC as the loss of 30 
water withdrawn from the basin through a process by which the water is not returned to the 31 
waters of the basin undiminished in quantity including, but not limited to, evaporation, 32 
transpiration by vegetation, incorporation in products during their manufacture, injection into a 33 
subsurface formation, and diversion out of basin.  In accordance with SRBC regulations, PPL 34 
must propose (and the SRBC commissioners must approve) mitigation for its requested 35 
consumptive water use of 28 mgd.  SRBC staff finds appropriate mitigation for consumptive use 36 
by a new facility of this magnitude and at this location must be in the form of compensatory 37 
water or discontinuance of use during designated low flow periods rather than payment of the 38 
mitigation fee. 39 
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PPL is proposing an innovative approach of pooling its various water storage "assets" to meet 1 
its consumptive use mitigation requirements at several existing projects within the basin and at 2 
the proposed BBNPP facility.  This approach was presented to the commissioners in the form of 3 
a general concept and not a specific plan on June 23, 2011.  PPL refers to the plan as the 4 
Stored Asset Plan (SAP).  PPL has not made a formal submission to the SRBC of the SAP; 5 
however, applications for several assets within the SAP have been submitted for review.  The 6 
U.S. Nuclear Regulatory Commission (NRC) and other appropriate agencies will be on the 7 
distribution list for relevant correspondence pertaining to the SAP.  Some of the details required 8 
in the plan include a list of specific water supply assets located upstream of BBNPP that are 9 
being considered as part of the SAP proposal, including the proposed amount of mitigation and 10 
expected licensing/permitting or contractual actions for each asset.  In addition to sources of 11 
storage being identified, all necessary agreements among the different entities, both within the 12 
PPL corporate structure and any other project sponsors or owners of assets, must be resolved 13 
prior to approval of an asset" into the SAP.  As a separate action from the BBNPP applications, 14 
SRBC staff will make a recommendation to the commissioners regarding acceptance, 15 
modification, or rejection of the consumptive use mitigation plan. (0004-1 [Richenderfer, James]) 16 

Comment:  Water Withdrawal.  In accordance with the standard contained in SRBC 17 
regulations, the surface water withdrawal and the groundwater withdrawal may not cause 18 
significant adverse impacts to the water resources of the basin.  In its evaluation, SRBC staff 19 
may consider effects on streamflows and other users; water quality degradation that may be 20 
injurious to any existing or potential water use; effects on fish, wildlife, or other living resources 21 
or their habitat; and effects on low flows of perennial or intermittent streams.  SRBC staff also 22 
considers the reasonable foreseeable water needs of a project.  SRBC staff evaluates each 23 
proposed withdrawal to determine the need for a protective passby flow condition, which 24 
restricts the ability to take water during low flow conditions.  SRBC staff undertakes that 25 
evaluation using criteria that are applicable to all surface water and groundwater withdrawals 26 
influencing surface water.  This protocol, adopted in 2003, enables SRBC to evaluate the impact 27 
of the withdrawal and involves looking both upstream and downstream to assess cumulative 28 
impact, taking into account all other withdrawals and discharges and their impacts on the 29 
resource, particularly during low flow periods...Because a passby flow is the "trigger" for projects 30 
to cease their withdrawal during low flows, upstream storage is typically necessary for projects 31 
pursuing non-interruptible withdrawals to allow continued operations during all flow 32 
conditions.  Should SRBC determine that the requested surface water withdrawal cannot be 33 
approved without a passby condition, PPL would need to provide for water storage upstream of 34 
BBNPP to assure that all sections of the Susquehanna River are protected during periods of low 35 
flow. (0004-3 [Richenderfer, James]) 36 

Comment:  PPL's Application will further place pressure on limited water 37 
resources.  Freshwater withdrawals by Americans increased by 8% from 1995-2000, and 38 
Americans per capita water withdrawal is three times above international average. (0009-15 39 
[Epstein, Eric]) 40 

Comment:  PPL Bell Bend ("BNPP" or "Bell Bend") has repeatedly ignored or failed to factor, 41 
consider and address numerous water use...to the Susquehanna River and its environs if this 42 
Application is approved. (0009-2 [Epstein, Eric]) 43 
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Comment:  Nuclear plants use millions of gallons daily for coolant and to perform normal 1 
industrial applications.  There are five nuclear generation units on the Susquehanna River.  Two 2 
plants, with three units, are located on the Lower Susquehanna, and have the capacity to draw 3 
in as much as half the flow of a River in a day. Bell Bend will increase the pressure on the 4 
River's resources. 5 

In its application to the SRBC, PPL has requested approval for consumptive use of up to 31 6 
mgd [million gallons per day] as a measure of conservatism and to account for variability within 7 
the range of monitoring accuracy required by SRBC. (0009-20 [Epstein, Eric]) 8 

Comment:  Water quality,...thermal inversion and effluent discharges, need to be included and 9 
factored into the Bell Bend Application. (0009-22 [Epstein, Eric]) 10 

Comment:  What actions will Bell Bend take to curb water use during periods of conservation 11 
and/ or drought? (0009-24 [Epstein, Eric]) 12 

Comment:  The U.S. Army Corps of Engineers should compel the Applicant to address, factor 13 
and analyze water use...identified in TMI-Alert's comments. (0009-26 [Epstein, Eric]) 14 

Comment:  The US. Nuclear Regulatory Commission should compel the Applicant to address, 15 
factor and analyze water use...identified in TMI-Alert's comments. (0009-28 [Epstein, Eric]) 16 

Comment:  The US. Nuclear Regularity Commission should compel the Applicant to address, 17 
factor and analyze the issues raised by Arnold D. Gundersen in his Expert Testimony. 18 

The US. Nuclear Regularity Commission should compel the Applicant to address, factor and 19 
analyze the issues raised by Keith L. Harner in his Technical Evaluation. [The testimony of Mr. 20 
Arnold D. Gunderson and Mr. Keith L. Harner can be found at ADAMS Accession No. 21 
ML12200A220.] (0009-30 [Epstein, Eric]) 22 

Comment:  It is not uncommon for the plants to discharge chlorinated water (necessary to 23 
minimize bacterial contamination of turbines) or Clamtrol (chemical agent used to defeat Asiatic 24 
clam infestation) directly into the River.  Will the water be treated with chemicals?  How does 25 
PPL plan to defeat Asiatic clam and/ or Zebra mussel infestations? (0009-31 [Epstein, Eric]) 26 

Comment:  The proposed PPL Bell Bend nuclear power plant will be one of the largest nuclear 27 
reactors in the world. "Due to its sheer size and because it also has a lower thermodynamic 28 
efficiency (discussed in detail below), Bell Bend will draw an inordinately large amount of water 29 
from the Susquehanna River in order to cool the reactor. (0009-5 [Epstein, Eric]) 30 

Comment:  The Applicant did not address water quality, water use,...throughout the license 31 
application, but offered only cursory and superficial data, and failed to address numerous issues 32 
that could adversely impact the area surrounding the the proposed plant. (0009-7 [Epstein, Eric]) 33 

Comment:  Based upon consultation with a professional hydrogeological engineering firm, the 34 
water in our, the undergounds springs that feed our lake along with a steam thar comes off of 35 
the PPL prokject area that feeds our ponds, we anticipate the massive amount of groundwater 36 
which PPL plans on withdrawuing will severly deplete our supply of fresh water as well stress 37 
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and kill our fish. No one to date has responded to us, where we have previously voiced the 1 
seriouness of this matter to the NRC as well as the UISACE. How are you going to protect the 2 
people, their natural and man-made resources and features from being totally destroyed. It does 3 
not appear that this project has been very thought out in terms of its impact on the human 4 
beings who live and own property on Confers Lane and with n the Village of Beach Haven and 5 
the Town of Berwick. (0010-21 [DeRonde, Barbara and Robert]) 6 

Response:  The review team will assess consumptive water use and water-quality impacts on 7 
the Susquehanna River and associated biological communities, including thermal inversion, 8 
effluent discharges, and impacts during drought conditions, from construction and operation of 9 
the proposed facility in Chapters 4 and 5, respectively.  The SRBC is the primary regulatory 10 
authority for water withdrawals from the Susquehanna River.  The review team will work closely 11 
with the SRBC and other State agencies during preparation of the EIS.  (BBNP-COL1-12 
SS0015R) 13 

D.2.2.4 Comments Concerning Hydrology ‒ Groundwater 14 

Comment:  The groundwater withdrawal application for dewatering major excavations during 15 
construction of BBNPP is currently undergoing review.  The review process typically requires 12 16 
months to complete...SRBC staff also will analyze the impact of the power block and resultant 17 
excess fill on groundwater withdrawal requests.  With the withdrawal application, PPL also has 18 
submitted an aquifer testing waiver request.  This waiver request is also under review. (0004-6 19 
[Richenderfer, James]) 20 

Comment:  The Applicant did not address...groundwater use...throughout the license 21 
application, but offered only cursory and superficial data, and failed to address numerous issues 22 
that could adversely impact the area surrounding the the proposed plant. (0009-9 [Epstein, Eric]) 23 

Comment:  Having read the June 2011 report published by the GOE titled Nuclear Regulatory 24 
Commission Oversight of Underground Piping System Commensurate with Risk, but Proactive 25 
Measures Could Help Address Future Leaks.  As a result of reading this document, we have 26 
gained a great deal of insight into a major problem at nuclear plants and its possible relationship 27 
to groundwater contamination... (0010-12 [DeRonde, Barbara and Robert]) 28 

Comment:  The question for the Commissioner of the NRC and the EPA is: To what extent are 29 
you willing to sacrifice your values to damage the image of the current president or the future 30 
one, whoever that will be, by supporting literally a "deadly" site plant, one that places human 31 
beings at great risk of having their...groundwater contaminated during and after 32 
construction.  The mere fact that the neighbors on Confer Lane informed my wife that their 33 
water ran red for a few weeks during and after PPL had finished doing some test borings, 34 
suggests to me that the distance of the Bell Bend reactor is far too close for the preservation of 35 
health and safety for people. (0010-4 [DeRonde, Barbara and Robert]) 36 

Response:  The groundwater system in the vicinity of the BBNPP site, as well as existing 37 
groundwater monitoring systems, will be described in Chapter 2 of the EIS.  The effects of the 38 
construction and the operation of the plant on the local and regional groundwater resources and 39 
quality will be assessed in Chapters 4 and 5.  Any groundwater monitoring systems proposed by 40 
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the applicant will be discussed in Chapters 4 and 5.  Cumulative impacts will be discussed in 1 
Chapter 7.  (BBNP-COL1-SS0014R) 2 

D.2.2.5 Comments Concerning Ecology – Terrestrial 3 

Comment:  We have checked the Landscape Project habitat mapping and the Biotics Database 4 
for occurrences of any rare wildlife species or wildlife habitat on the referenced site.  The 5 
Natural Heritage Database was searched for occurrences of rare plant species or ecological 6 
communities that may be on the project site.  Please refer to Table 1 (attached) to determine if 7 
any rare plant species, ecological communities, or rare wildlife species or wildlife habitat are 8 
documented on site.  A detailed report is provided for each category coded as Yes in Table 9 
1.  We have also checked the Landscape Project habitat mapping and Biotics Database for 10 
occurrences of rare wildlife species or wildlife habitat in the immediate vicinity (within ¼ mile) of 11 
the referenced site.  Additionally, the Natural Heritage Database was checked for occurrences 12 
of rare plant species or ecological communities within ¼ mile of the site.  Please refer to Table 2 13 
(attached) to determine if any rare plant species, ecological communities, or rare wildlife species 14 
or wildlife habitat are documented within the immediate vicinity of the site.  Detailed reports are 15 
provided for all categories coded as Yes in Table 2.  These reports may include species that 16 
have also been documented on the project site.  The Natural Heritage Program reviews its data 17 
periodically to identify priority sites for natural diversity in the State.  Included as priority sites are 18 
some of the State's best habitats for rare and endangered species and ecological 19 
communities.  Please refer to Tables 1 and 2 (attached) to determine if any priority sites are 20 
located on or in the vicinity of the site.  A list of rare plant species and ecological communities 21 
that have been documented from Warren County can be downloaded from 22 
http://www.state.nj.us/dep/parksandforests/natural/heritage/countylist.html.  If suitable habitat is 23 
present at the project site, the species in that list have potential to be present.  [The tables 24 
referred to by this comment can be found at ML12187A055.] (0001-1 [Cartica, Robert]) 25 

Comment:  One of SRBC staff's concerns is that appropriate measures are taken to protect 26 
wetlands in the vicinity of the excavations. (0004-7 [Richenderfer, James]) 27 

Comment:  No Impact Anticipated 28 

PNDI [Pennsylvania Natural Diversity Inventory] records indicate species or resources of 29 
concern are located in the vicinity of the project; however, based on the information you 30 
submitted concerning the nature of the project, the immediate location, and our detailed 31 
resource information, DCNR [Department of Conservation and Natural Resources] has 32 
determined that no impact is likely.  Please see below for voluntary avoidance and conservation 33 
measures, and more information about the species occurrences known within the vicinity of the 34 
proposed project and alternative sites.  No further coordination with our agency is needed for 35 
this project. 36 

Bell Bend Site 37 

PNDI records indicate there are no plant species or geologic features of concern in your project 38 
area; however, there are two terrestrial invertebrates of concern previously found onsite.  39 
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1. Euphydryas phaeton (Baltimore Checkerspot, S3) is a butterfly species of concern known 1 
from previous surveys to be found onsite.  It inhabits moist areas such as wet meadows, 2 
bogs, and marshes.  The larvae of this species use Turtlehead, Hairy Beardtongue, English 3 
plantain, Foxglove and White Ash as host plants; adult food sources are nectar from 4 
Milkweed, Virburnums and Wild Rose. 5 

2. Poanes massasoit (Mulberry Wing, S2) is another butterfly species of concern known from 6 
previous collection on the project area.  Habitat includes freshwater marshes or bogs.  The 7 
larvae of this species use Carex siricla and other sedges as host plants; adult food source is 8 
flower nectar.  9 

As a voluntary conservation measure, DCNR suggests using these host and food species in 10 
your eventual revegetation plan; this would provide additional habitat for these 11 
species.  Because these species utilize bog and wet, marshy areas as habitat, DCNR suggests 12 
avoiding and minimizing impacting wetlands onsite.(0006-1 [Boyer, Emilee]) 13 

Comment:  Nuclear power plants require large amounts of water for cooling purposes.  PPL's 14 
Susquehanna Electric Steam Station power plant already removes large amounts of water from 15 
the Susquehanna River.  Animals...who depend on these aquatic resources will also be affected 16 
Refer to Charts A-1 and A-2).  [Tables A-1 and A-2 can be found at ADAMS Accession No. 17 
ML12200A220.] (0009-13 [Epstein, Eric]) 18 

Comment:  This letter is pertaining to the PNDI review that was completed for the BBNPP site 19 
located in Salem Township, Luzerne County, Pennsylvania. 20 

Potential Impact Anticipated 21 

PNDI records indicate species or resources of concern are located in the vicinity of the 22 
project.  The PGC has received and thoroughly reviewed the information that you provided to 23 
this office, as well as PNDI data, and has determined that potential impacts to the following 24 
endangered species may be associated with your project: 25 

Scientific Name            Common Name PA Status      Federal Status 26 
Myotis sodalis              Indiana Bat                             ENDANGERED            ENDANGERED 27 
Myotis leibii Eastern Small-footed Myotis  THREATENED             N/A 28 
Myotis septentrionalis  Northern myotis                   SPECIAL CONCERN   N/ 29 

Next Steps 30 

Indiana bats are a federally listed endangered species under the jurisdiction of the U.S. Fish 31 
and Wildlife Service.  As a result, our agency defers comments on potential impacts to Indiana 32 
bats to the U.S. Fish and Wildlife Service. 33 

Additionally, because of their ecological significance, the following seasonal restriction is 34 
suggested to avoid potential impacts to Myotis leibii, Myotis septentrionalis, and other bats 35 
within the area. All trees or dead snags greater than 5 inches in diameter at breast height that 36 
need to be harvested to facilitate the project (including any access roads or off-R.O.W. work 37 
spaces) shall be cut between November 16 and March 31. (0012-1 [Mowrey, Olivia]) 38 



Appendix D 

April 2015 D-39 Draft NUREG–2179 

Comment:  Conservation Measure(s) 1 

National Wetland Inventory Mapping (NWI) and/or aerial photos suggest that wetlands may be 2 
located within the project area along Walker Run and several unnamed tributaries of the 3 
Susquehanna River. The PGC is requesting that the final project avoid, or at least minimize to 4 
the greatest practical extent, any adverse impacts to these resources and their associated 5 
wildlife habitat. (0012-2 [Mowrey, Olivia]) 6 

Response:  The impacts of construction and operation of the proposed BBNPP on the 7 
terrestrial environment, including wetlands and species or resources of concern, will be 8 
discussed in Chapters 4 and 5, respectively, of the EIS.  Cumulative impacts will be discussed 9 
in Chapter 7.  Pursuant to Section 7 of the Endangered Species Act, on June 12, 2012, the 10 
NRC initiated informal consultation with the U.S. Fish and Wildlife Service (USFWS).  (BBNP-11 
COL1-SS0001R)  12 

Comment:  Montour Site 13 

PNDI records indicate there are no plant species or geologic features of concern known within 14 
the project area; however, there three plant species are known within the project vicinity. 15 

1. Dichanthelium villosissimum var. villosissimum (Long-haired Panic-grass; Currently 16 
Tentatively Undetermined, Proposed State-listed Endangered) is a plant species that can be 17 
found in dry woods and serpentine barrens.  This occurrence of Long-haired Panic-grass is 18 
new in the PNDI system since DCNR's last letter regarding this project in 2009; it was 19 
observed nearby along a disturbed field edge in 1994. 20 
Pinus echinata (Short-leaf Pine; no current state status, Proposed Tentatively 21 
Undetermined) is an evergreen tree that was observed in 1956 1.5 miles east of strawberry 22 
ridge.  Habitat for Short-leaf Pine is wooded slopes and ridges, in low nutrient soil.  23 

2. Rotala ramosior (Tooth-cup, State-listed Rare) is a plant that inhabits wet sandy shores and 24 
swampy, open ground; it flowers July through September.  Tootheup was found nearby in 25 
2004 along a shoreline. 26 

If Pinus echinata, Rotala ramosior, or their critical habitat is found onsite, DCNR suggests 27 
voluntarily avoidance or minimization.  Because of its proposed status of Endangered, if critical 28 
habitat for D. villosissimum var. villosissimum will be disturbed, DCNR highly suggests a 29 
voluntary botanical survey be conducted during the appropriate time of year to determine the 30 
presence or absence of this species within the project area.  Survey protocol information can be 31 
found at http://www.gis.dcnr.state.pa.ushgis-er/Loginaspx. Please contact our office is you 32 
desire more information about this occurrence. 33 

Humboldt Site 34 

PNDI records indicate one resource of concern within the Humboldt Site boundary; the 35 
community Scrub Oak Shrubland (S3) is known within the Humboldt alternative site.  DCNR 36 
recommends voluntary avoidance and minimization of impacts to this community.  Please see 37 
http://www.naturalheritage.state.pa.us/factsheets/16086.pdf for more information on Scrub Oak 38 
Shrublands. 39 
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Seedco Site 1 

PNDI records indicate there are no resources of concern within the Seedco site boundary; 2 
however, there is a rare moth, Hypagyrtis ester (Ester moth, S2S3) known in the project 3 
vicinity.  The Ester moth was found near strip mines with patches of pines and scrubby 4 
grasslands.  The most common habitat type for Ester moths is presumably in or near pines, as 5 
their larvae feed only on pine; it is most common in July and August.  This response represents 6 
the most up-to-date review of the PNDI data files and is valid for two years.  If project plans 7 
change or more information on listed or proposed species becomes available, our determination 8 
may be reconsidered.  For PNDI project updates, please see the PNHP website at 9 
www.naturalheritage.state.pa.us for guidance.  As a reminder, this finding applies to potential 10 
impacts under DCNR's jurisdiction only.  Visit the PNHP website for directions on contacting the 11 
Commonwealth's other resource agencies for environmental review. (0006-2 [Boyer, Emilee]) 12 

Comment:  This letter is pertaining to the PNDI review that was completed for the Humboldt 13 
site located in Hazle Township, Luzerne County, Pennsylvania. 14 

Potential Impact Anticipated 15 

PNDI records indicate species or resources of concern are located in the vicinity of the project. 16 
The PGC has received and thoroughly reviewed the information that you provided to this office 17 
as well as PNDI data, and has determined that potential impacts to threatened, endangered, 18 
and species of special concern birds and mammals may be associated with your project. 19 
Therefore, additional measures are necessary to avoid potential impacts to the species listed 20 
below. 21 

Scientific Name  Common Name PA Status  Federal Status  22 
Myotis sodalis Indiana Bat    ENDANGERED  ENDANGERED 23 
Myotis leibii  Eastern Small-footed Myotis  THREATENED N/A 24 
Myotis septentrionalis Northern Myotis SPECIAL CONCERN N/A  25 

Next Steps 26 

Indiana bats are a federally listed endangered species under the jurisdiction of the U.S. Fish 27 
and Wildlife Service.  As a result, our agency defers comments on potential impacts to Indiana 28 
bats to the U.S. Fish and Wildlife Service.  Additionally, the following surveys should be 29 
performed for above listed species so that a more accurate determination can be made:  30 

1. Eastern small-footed bat habitat assessment.  All rocky habitat that may offer suitable roost 31 
sites for eastern small-footed bats should be completely delineated (with GIS shapefiles 32 
provided), and photo-documented within the above-mentioned area.  Any rocky habitat that 33 
is identified, but not considered to be suitable eastern small-footed bat roost habitat should 34 
also be photo-documented and a written narrative shall be provided describing the reason(s) 35 
for its non-suitability. 36 

2. Bat hibernacula investigation.  To determine whether this project will affect any potential bat 37 
hibernacula, the project area should be surveyed for mine and cave openings.  All openings 38 
should be accurately mapped using a GPS unit.  If potential hibernacula occur within the 39 
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project area, these openings should be evaluated and sampled if necessary, using the 1 
revised Protocol for Assessing Abandoned Mines/Caves for Bat Surveys dated September 2 
10, 2012 (attached).  Bat hibernacula sampling should be conducted by a qualified bat 3 
surveyor on the U.S. Fish and Wildlife Service Qualified Indiana Bat Surveyor list.  Suitable 4 
eastern small-footed bats that are captured during hibernacula sampling should be radio-5 
tracked following the PGC's Standard and Minimum Effort Requirements for Qualified 6 
Indiana Bat Surveyor Netting within the Commonwealth of Pennsylvania for Environmental 7 
Review Projects (attached). 8 

3. Bat mist netting with telemetry for state threatened and endangered species.  A minimum of 9 
two mist nest sites within the project area shall be surveyed between May 15 and August 15 10 
following the PGC's Standard and Minimum Effort Requirements for Qualified Indiana Bat 11 
Surveyor Netting within the Commonwealth of Pennsylvania for Environmental Review 12 
Projects (attached).  Mist net surveys should be conducted by a qualified bat surveyor listed 13 
on the U.S. Fish and Wildlife Service Qualified Indiana Bat Surveyor list.  Suitable eastern 14 
small-footed bats that may be captured during the mist net survey should be radio-tracked 15 
following the above-referenced PGC guidance. 16 

A copy of the U.S. Fish and Wildlife Service Qualified Indiana Bat Surveyor list can be 17 
obtained from the U.S. Fish and Wildlife Services State College, PA field office.  A PGC 18 
Special Use Permit will need to be obtained by the consultant prior to conducting any of the 19 
above listed surveys that involve the handling of bats.  Finally, a draft survey plan shall be 20 
submitted at least 30 days prior to initiating the above listed surveys for PGC review and 21 
concurrence.  [Attachments can be found at ADAMS Accession No.  ML12311A156.] (0011-1 22 
[Mowrey, Olivia]) 23 

Comment:  Conservation Measure 24 

National Wetland Inventory Mapping (NWI) suggests that wetlands may be located within the 25 
project area and/or the vicinity.  The PGC is requesting that the final project avoid, or at least 26 
minimize to the greatest practical extent, any adverse impacts to these resources and their 27 
associated wildlife habitat. (0011-2 [Mowrey, Olivia]) 28 

Comment:  This letter is pertaining to the PNDI review that was completed for the Montour site 29 
located in Derry Township, Montour County, Pennsylvania. 30 

No Impact Anticipated 31 

PNDI records indicate species or resources of concern are located in the vicinity of the 32 
project.  However, based on the information you submitted concerning the nature of the project, 33 
the immediate location, and our detailed resource information, the PGC has determined that no 34 
impact is likely.  Therefore, no further coordination with the PGC will be necessary for this 35 
project at this time. (0013-1 [Mowrey, Olivia]) 36 

Comment:  Conservation Measure 37 

National Wetland Inventory Mapping (NWI) suggests that wetlands may be located within the 38 
project area and/or the vicinity. The PGC is requesting that the final project avoid, or at least 39 
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minimize to the greatest practical extent, any adverse impacts to these resources and their 1 
associated wildlife habitat. (0013-2 [Mowrey, Olivia]) 2 

Comment:  This letter is pertaining to the PNDI review that was completed for the Seedco site 3 
located in Coal Township, Northumberland County, Pennsylvania. 4 

Potential Impact Anticipated 5 

PNDI records indicate species or resources of concern are located in the vicinity of the 6 
project.  The PGC has received and thoroughly reviewed the information that you provided to 7 
this office as well as PNDI data, and has determined that potential impacts to threatened, 8 
endangered, and species of special concern birds and mammals may be associated with your 9 
project.  Therefore, additional measures are necessary to avoid potential impacts to the species 10 
listed below. 11 

Scientific      Name Common PA Status  12 
Myotis leibii Eastern Small-footed Myotis  THREATENED 13 
Myotis septentrionalis Northern Myotis SPECIAL CONCERN 14 

Next Steps 15 

Additionally, the following surveys should be performed for above listed species so that a more 16 
accurate determination can be made: 17 

1. Eastern small-footed bat habitat assessment.  All rocky habitat that may offer suitable roost 18 
sites for eastern small-footed bats should be completely delineated (with GIS shapefiles 19 
provided), and photo-documented within the above-mentioned area.  Any rocky habitat that 20 
is identified, but not considered to be suitable eastern small-footed bat roost habitat should 21 
also be photo-documented and a written narrative shall be provided describing the reason(s) 22 
for its non-suitability. 23 

2. Bat hibernacula investigation.  To determine whether this project will affect any potential bat 24 
hibernacula, the project area should be surveyed for mine and cave openings.  All openings 25 
should be accurately mapped using a GPS unit.  If potential hibernacula occur within the 26 
project area, these openings should be evaluated and sampled if necessary, using the 27 
revised Protocol for Assessing Abandoned Mines/Caves for Bat Surveys dated September 28 
10, 2012 (attached).  Bat hibernacula sampling should be conducted by a qualified bat 29 
surveyor on the U.S. Fish and Wildlife Service Qualified Indiana Bat Surveyor list.  Suitable 30 
eastern small-footed bats that are captured during hibernacula sampling should be radio-31 
tracked following the PGC's Standard and Minimum Effort Requirements for Qualified 32 
Indiana Bat Surveyor Netting within the Commonwealth of Pennsylvania for Environmental 33 
Review Projects (attached). 34 

3. Bat mist netting with telemetry for state threatened and endangered species.  A minimum of 35 
two mist nest sites within the project area shall be surveyed between May 15 and August 15 36 
following the PGC's Standard and Minimum Effort Requirements for Qualified Indiana Bat 37 
Surveyor Netting within the Commonwealth of Pennsylvania for Environmental Review 38 
Projects (attached).  Mist net surveys should be conducted by a qualified bat surveyor listed 39 
on the U.S. Fish and Wildlife Service Qualified Indiana Bat Surveyor list.  Suitable eastern 40 
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small-footed bats that may be captured during the mist net survey should be radio-tracked 1 
following the above-referenced PGC guidance. 2 

A copy of the U.S. Fish and Wildlife Service Qualified Indiana Bat Surveyor list can be obtained 3 
from the U.S. Fish and Wildlife Services State College, PA field office.  A PGC Special Use 4 
Permit will need to be obtained by the consultant prior to conducting any of the above listed 5 
surveys that involve the handling of bats.  Finally, a draft survey plan shall be submitted at least 6 
30 days prior to initiating the above listed surveys for PGC review and concurrence.  7 
[Attachments can be found at ADAMS Accession No.  ML12311A159.] (0014-1 [Mowrey, Olivia]) 8 

Comment:  Conservation Measure  9 

National Wetland Inventory Mapping (NWI) suggests that wetlands may be located within the 10 
project area and/or the vicinity. The PGC is requesting that the final project avoid, or at least 11 
minimize to the greatest practical extent, any adverse impacts to these resources and their 12 
associated wildlife habitat. (0014-2 [Mowrey, Olivia]) 13 

Response:  The impacts of construction and operation of a nuclear power plant at the proposed 14 
alternative sites (Montour, Humbolt, and Seedco) on the terrestrial environment, including 15 
species or resources of concern, will be discussed in Chapter 9 of the EIS.  Pursuant to 16 
Section 7 of the Endangered Species Act, on June 12, 2012, the NRC initiated informal 17 
consultation with the USFWS.  (BBNP-COL1-SS0002R) 18 

D.2.2.6 Comments Concerning Ecology – Aquatic 19 

Comment:  Lastly, our 83 acre property contains a man-made stocked lake and fomer raceway 20 
(now covered with lawn).  Our lake is fed by undergorund springs, adjacent ponds on our land 21 
but which are fed by sreams that come off PPL property. Any ditrubance to the water features 22 
ontheir land will severly impact our lake and our fish, which have been there since the late 23 
1960's, when it had been engineerd and constructed under the Direction of Mr. George Perluke, 24 
Barbara DeRonde's father. We would appreciatge it very much aftercondietreing the human 25 
factors and the impact this nuclear power plasnt or even gas-fired plant would have upon our 26 
streeet's environment. (0010-18 [DeRonde, Barbara and Robert]) 27 

Response:  The review team (NRC staff) is coordinating the evaluation of environmental 28 
impacts, including aquatic impacts, with numerous Federal and State agencies, including the 29 
U.S. Fish and Wildlife Service, the Susquehanna River Basin Commission, the Pennsylvania 30 
Department of Environmental Protection, the Pennsylvania Fish and Boat Commission, and the 31 
Pennsylvania Game Commission.  This coordination includes periodic meetings of the review 32 
team, Federal and State agencies, and the applicant.  The impacts of construction and 33 
operation of the proposed BBNPP on the aquatic environment, including water quality and 34 
species or resources of concern, will be discussed in Chapters 4 and 5, respectively, of the 35 
EIS.  The cumulative impacts of construction and operation will be presented in Chapter 7 of the 36 
EIS.  (BBNP-COL1-SS0013R)  37 

Comment:  Early in the review process, PPL chose to pursue alternative analyses (using 38 
Instream Flow Incremental Methodology [IFIM]) in hopes of supporting its contention that the 39 
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routine passby requirement (20 percent average daily flow) is not needed to protect aquatic 1 
resources and downstream water uses. A panel of experts representing PPL, SRBC, and water 2 
resource agencies of SRBC's member jurisdictions, including the Pennsylvania Fish and Boat 3 
Commission (PFBC), U.S. Fish and Wildlife Service (USFWS), U.S. Geological Survey (USGS) 4 
and the Pennsylvania Department of Environmental Protection (PADEP), was convened and 5 
reviewed the design of aquatic studies and an IFIM study developed by PPL to assess the 6 
potential adverse impacts of BBNPP water withdrawals on the Susquehanna River. (0004-4 7 
[Richenderfer, James]) 8 

Comment:  PPL has completed most of the aquatic studies needed to analyze the passby flow 9 
requirement and have submitted them to SRBC in the JPA, and in a subsequent submission on 10 
April 27, 2012.  Other aquatic studies are being conducted during the summer of 2012, including 11 
a mussel survey and a smallmouth bass study.  SRBC staff's review of the IFIM study, in 12 
coordination with agencies of its member jurisdictions, is ongoing and may be complete to 13 
support SRBC action in March 2013. (0004-5 [Richenderfer, James]) 14 

Comment:  PPL has finalized the scope of all remaining aquatic studies so that fieldwork can 15 
be accomplished during favorable flow conditions this summer.  PPL anticipates that data and 16 
reports will be submitted to SRBC in the September 2012 time frame. (0004-9 [Richenderfer, 17 
James]) 18 

Response:  The review team appreciates the comments submitted by the Susquehanna River 19 
Board Commission (SRBC) and will work with the SRBC staff as it prepares the EIS.  (BBNP-20 
COL1-SS0026R)  21 

Comment:  Nuclear power plants require large amount of water for cooling purposes.  PPL's 22 
Susquehanna Electric Steam Station power plant already removes large amounts of water from 23 
the Susquehanna River.  Animals...who depend on these aquatic resources will also be affected 24 
Refer to Charts A-1 and A-2).  [Tables A-1 and A-2 can be found at ADAMS Accession No. 25 
ML12200A220.] (0009-11 [Epstein, Eric]) 26 

Response:  The impacts of operation of the proposed BBNPP on the aquatic environment, 27 
including the effects of water consumption on species or resources of concern, will be discussed 28 
in Chapter 5 of the EIS.  (BBNP-COL1-SS0027R)  29 

Comment:  What impact will the Application have on shad ladders?  What impact will this 30 
Application have on sport and commercial fishing? (0009-17 [Epstein, Eric]) 31 

Response:  The impacts of operation of the proposed BBNPP on the aquatic environment, 32 
including the effects on migratory fish species and fishing, will be discussed in Chapter 5 of the 33 
EIS.  (BBNP-COL1-SS0028R)  34 

Comment:  It is not uncommon for the plants to discharge chlorinated water (necessary to 35 
minimize bacterial contamination of turbines) or Clamtrol (chemical agent used to defeat Asiatic 36 
clam infestation) directly into the River.  Will the water be treated with chemicals?  How does 37 
PPL plan to defeat Asiatic clam and/ or Zebra mussel infestations? (0009-19 [Epstein, Eric]) 38 
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Comment:  In addition, a number of infestations, specifically Asiatic clams and Zebra mussels, 1 
have required power plants to prepare plans to defeat these aquatic invasions. (0009-28 [Epstein, 2 
Eric]) 3 

Response:  The impacts of operation of the proposed BBNPP on the aquatic environment, 4 
including the effects of treatments used to control fouling of the cooling-water system and non-5 
native clams and mussels, will be discussed in Chapter 5 of the EIS.  (BBNP-COL1-SS0029R) 6 

Comment:  ...fish kills,...need to be included and factored into the Bell Bend Application. (0009-7 
23 [Epstein, Eric]) 8 

Response:  The impacts of operation of the proposed BBNPP on the aquatic environment will 9 
be discussed in Chapter 5 of the EIS.  (BBNP-COL1-SS0030R)  10 

Comment:  The U.S. Army Corp of Engineers should compel the Applicant to address, factor 11 
and analyze...site-specific aquatic challenges identified in TMI-Alert's comments. (0009-27 12 
[Epstein, Eric]) 13 

Comment:  The U.S. Nuclear Regulatory Commission should compel the Applicant to address, 14 
factor and analyze...site-specific aquatic challenges identified in TMI-Alert's comments. (0009-29 15 
[Epstein, Eric]) 16 

Response:  The impacts of construction and operation of the proposed BBNPP on the aquatic 17 
environment, including water quality and species or resources of concern, will be discussed in 18 
Chapters 4 and 5, respectively, of the EIS.  The cumulative impacts of construction and 19 
operation will be presented in Chapter 7 of the EIS.  (BBNP-COL1-SS0031R)  20 

Comment:  PPL Bell Bend ("BNPP" or "Bell Bend") has repeatedly ignored or failed to factor, 21 
consider and address numerous...site-specific aquatic challenges to the Susquehanna River 22 
and its environs if this Application is approved. (0009-3 [Epstein, Eric]) 23 

Response:  The stressors on the aquatic environments in the project area, including the 24 
Susquehanna River, will be discussed in Chapter 2 of the EIS.  The potential interaction of the 25 
proposed BBNPP and those stressors will be discussed in Chapter 7 of the EIS.  (BBNP-COL1-26 
SS0032R)  27 

Comment:  The Applicant did not address...aquatic communities,...entrainment and 28 
impingement,...throughout the license application, but offered only cursory and superficial data, 29 
and failed to address numerous issues that could adversely impact the area surrounding the the 30 
proposed plant. (0009-8 [Epstein, Eric]) 31 

Response:  The aquatic environments in the project area, including the Susquehanna River, 32 
will be discussed in Chapter 2 of the EIS.  The impacts of operation of the proposed BBNPP on 33 
the aquatic environment, including the effects of entrainment and impingement on species of 34 
concern, will be discussed in Chapter 5 of the EIS.  (BBNP-COL1-SS0033R) 35 
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D.2.2.7 Comments Concerning Socioeconomics 1 

Comment:  Nuclear power plants require large amounts of water for cooling purposes.  PPL'S 2 
Susquehanna Electric Steam Station power plant already removes large amounts water from 3 
the Susquehanna River...people who depend on these aquatic resources will also be affected 4 
Refer to Charts A-1 and A-2).  [Tables A-1 and A-2 can be found at ADAMS Accession No. 5 
ML12200A220.] (0009-12 [Epstein, Eric]) 6 

Response:   The review team will evaluate the socioeconomic impacts on the community from 7 
construction and operation of the BBNPP, including recreational activities and subsistence 8 
fishing, in Chapters 4 and 5 of the EIS.  Cumulative impacts will be discussed in Chapter 7.  9 
(BBNP-COL1-SS0021R) 10 

D.2.2.8 Comments Concerning Historic and Cultural Resources 11 

Comment:  The Shawnee Tribe's Tribal Historic Preservation Department concurs that no 12 
known historic properties will be negatively impacted by this project.  We have no issues or 13 
concerns at this time, but in the event that archaeological materials are encountered during 14 
construction, use, or maintenance of this location, please re-notify us at that time as we would 15 
like to resume consultation under such a circumstance. (0005-1 [Jumper, Kim]) 16 

Comment:  We have checked our records for burial, archeological and historical concerns and 17 
also any other cultural resource concerns regarding this License application and have no 18 
concerns to address at this time, however it does not exclude all of the other Wisconsin 19 
Tribes.  At this time we would like you to defer this matter to the Haudasaunee Council. (0007-1 20 
[Williams, Corina]) 21 

Response:  The review team requested the participation of the State Historic Preservation 22 
Office, the Advisory Council on Historic Preservation, and multiple Federally recognized tribes in 23 
its scoping process.  The review team will comply with the National Historic Preservation Act 24 
through its Section 106 National Environmental Policy Act process.  The Haudasaunee Council 25 
was contacted on November 7, 2012.  Appendix F will list key consultation correspondence, 26 
such as correspondence with the Haudasaunee Council.  Historic and cultural resource impacts 27 
from the construction and operation of the proposed BBNPP will be addressed in Chapters 4 28 
and 5 and cumulative impacts will be address in Chapter 7.  (BBNP-COL1-SS0010R) 29 

D.2.2.9 Comments Concerning Meterology and Air Quality 30 

Comment:  The question for the Commissioners of the NRC and the EPA is: To what extent are 31 
you willing to sacrifice your values to damage the image of the current President or the future 32 
one, whoever that will be, by supporting literally a "deadly" site plant, on that places human 33 
beings at great risk of having their...air...contaminated during and after construction.  The mere 34 
fact that the neighbors on Confers Lane informed my wife that their water ran red for a few 35 
weeks during and after PPL had finished doing some test borings, suggest to me that the 36 
distance of the Bell Bend reactor is far too close for the preservation of health and safety 37 
for people. (0010-6 [DeRonde, Barbara and Robert]) 38 

Response:  The review team will evaluate air-quality impacts from construction and operation 39 
of the BBNPP in Chapters 4 and 5, respectively, of the EIS.  Cumulative impacts will be 40 
discussed in Chapter 7.  (BBNP-COL1-SS0022R) 41 
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D.2.2.10 Comments Concerning Health − Nonradiological 1 

Comment:  The Applicant did not address...microbiologic organisms throughout the license 2 
application, but offered only cursory and superficial data, and failed to address numerous issues 3 
that could adversely impact the area surrounding the the proposed plant. (0009-10 [Epstein, Eric]) 4 

Response:  Nonradiological human health impacts, including microbiological organisms, will be 5 
addressed in Chapters 4 and 5 of the EIS.  Cumulative impacts of nonradiological human health 6 
impacts will be addressed in Chapter 7.  (BBNP-COL1-SS0009R) 7 

D.2.2.11 Comments Concerning Health – Radiological 8 

Comment:  TMIA's membership have legitimate and historic concerns regarding radiological 9 
contamination resulting from radiological releases related to normal and abnormal operations 10 
that impact the value of its property, and interfere with the organization's rightful ability to 11 
conduct operations in an uninterrupted and undisturbed manner. (0009-1 [Epstein, Eric]) 12 

Comment:  Having read the June 2011 report published by the GEO title Nuclear Regulatory 13 
Commission Oversight of Underground Piping Systems Commensurate with Risk, but Proactive 14 
Measures Could Help Address Future Leaks.  As a result of reading this document, we have 15 
gained a great deal of insight into a major problem at nuclear plants and its possible relation 16 
ship to...cancer. (0010-13 [DeRonde, Barbara and Robert]) 17 

Comment:  The question for the Commissioners of the NRC and the EPA is: To what extent are 18 
you willing to sacrifice your values to damage the image of the current President or the future 19 
one, whoever that will be, by supporting literally a "deadly" site plan, one that places human 20 
beings at great risk of having their soil air and groundwater contaminated during and after 21 
construction.  The mere fact that the neighbors on Confers Lane informed my wife that their 22 
water ran red for a few weeks during and after PPL had finished doing some test borings, 23 
suggests to me that the distance of the Bell Bend reactor is far to close for the preservation of 24 
health and safety for people. (0010-3 [DeRonde, Barbara and Robert]) 25 

Response:  The human health impacts of releases of radiological effluents from BBNPP to the 26 
environment will be evaluated in Chapters 4 and 5 of the EIS.  Cumulative impacts will be 27 
discussed in Chapter 7 of the EIS.  (BBNP-COL1-SS0005R)  28 

D.2.2.12 Comments Concerning Alternatives – Energy 29 

Comment:  The area now has an abundant supply of natural gas, representing a much safer 30 
power production technology that has no long term storage requirements for spent fuel and 31 
waste. (0003-2 [Martin, David]) 32 

Comment:  We would prefer that Bell Bend project be shelved for a safer, more cost effective 33 
energy alternative - a natural gas-fired plant, but not anywhere near the existing Susquehanna 34 
reactor oirour property. (0010-16 [DeRonde, Barbara and Robert]) 35 

Comment:  The cost to good will is not worth what will follow if they proceed with thier plans. I 36 
agree with my wife Barabara that safest, most cost effectie solution is for PPL to move toward a 37 
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gas-fired, but not in close  proximity to the people to the people on Confers Lane or any where 1 
near their existing reactors for fire safety reasons (0010-20 [DeRonde, Barbara and Robert]) 2 

Comment:  It is time for PPL mature and to move on to a safer technology for producing money 3 
for its executives and stockholders as it produces energy for use in New York City & New 4 
Jersey. (0010-25 [DeRonde, Barbara and Robert]) 5 

Response:  Decisions regarding which alternative generation sources and alternatives to 6 
deploy are made by the applicant and regulatory bodies such as State energy planning 7 
agencies.  The alternative energy sources must be technically viable, feasible, and 8 
competitive.  Impacts from alternative actions such as the no-action alternative, new energy 9 
generation alternatives (including natural gas and renewable energy such as wind and solar), 10 
purchased electrical power, and a combination of alternatives will be considered in Chapter 9 of 11 
the EIS.  (BBNP-COL1-SS0018R) 12 

D.2.2.13 Comments Concerning Alternatives – System Design 13 

Comment:  SRBC regulations also require that major projects explore options to limit the 14 
quantity or avoid consumptive use of water. PPL has submitted studies that investigate using 15 
dry cooling techniques as an alternative to natural draft cooling towers. Utilizing dry cooling 16 
technology at BBNPP would significantly reduce the consumptive use; however, this technology 17 
has not been utilized for nuclear power plants to date and most likely the cost would be 18 
prohibitive. Nonetheless, SRBC staff has outstanding comments pertaining to this issue that 19 
have not been resolved at this time. (0004-2 [Richenderfer, James]) 20 

Response:  Impacts from alternative heat-dissipation systems will be considered in Section 9.4 21 
of the EIS and will include impacts from dry cooling alternatives in addition to the selected heat-22 
dissipation system.  (BBNP-COL1-SS0020R) 23 

D.2.2.14 Comments Concerning Benefit-Cost Balance 24 

Comment:  The new security requirements for such plants increase the operating costs to 25 
levels that will not be sustainable in an energy market that will include an increasing per cent of 26 
renewable resources. (0003-4 [Martin, David]) 27 

Response:  Neither the NRC nor the USACE has the authority under its regulations to ensure 28 
that the proposed plant is the least costly alternative to provide energy services under any 29 
particular set of assumptions concerning future circumstances.  This authority and responsibility 30 
is most often the role of the State regulatory authorities, such as public service commissions or 31 
the competitive marketplace.  The cost and benefits of construction and operation of the 32 
proposed BBNPP will be addressed in Chapter 10 of the EIS.  (BBNP-COL1-SS0003R) 33 

D.3 References 34 

74 FR 470.  January 6, 2009.  "PPL Bell Bend, LLC; Bell Bend Nuclear Power Plant Combined 35 
License Application; Notice of Intent To Prepare an Environmental Impact Statement and 36 
Conduct Scoping Process."  Federal Register, Nuclear Regulatory Commission, Washington, 37 
D.C.  TN1785. 38 
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77 FR 36012.  June 15, 2012.  "PPL Bell Bend, LLC; Bell Bend Nuclear Power Plant Combined 1 
License Application; Notice of Intent to Conduct a Supplemental Scoping Process on the 2 
Revised Site Layout."  Federal Register, Nuclear Regulatory Commission, Washington, D.C.  3 
TN3907. 4 
 5 
NRC (U.S. Nuclear Regulatory Commission).  2009.  Environmental Impact Statement Scoping 6 
Process Summary Report—Bell Bend Nuclear Power Plant Combined License Luzerne County, 7 
Pennsylvania.  Rockville, Maryland.  Accession No. ML091760096.  TN1787. 8 
 9 
NRC (U.S. Nuclear Regulatory Commission).  2014.  Memorandum From T.L. Terry to J. Dixon-10 
Herrity, dated April 21, 2014, regarding "Scoping Summary Report Related to the Environmental 11 
Scoping Process for the Bell Bend Nuclear Power Plant Combined License Application."  12 
Washington, D.C.  Accession No. ML14024A659.  TN3651. 13 
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Draft Environmetal Impact Statement 
Comments and Responses 

This appendix is intentionally left blank.  The final environmental impact statement (EIS) will 1 
contain the comments on and responses to the draft EIS in this appendix. 2 
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APPENDIX F 

Key Consulation Correspondence 

Table F-1 identifies correspondence received during the evaluation process for the combined 1 
license application for the siting of a new nuclear unit at the Bell Bend Nuclear Power Plant site 2 
in Luzerne County, Pennsylvania.  The correspondence can be found in the U.S. Nuclear 3 
Regulatory Commission’s (NRC’s) Agencywide Document Access and Management System 4 
(ADAMS), which is accessible from the NRC website at http://www.nrc.gov/reading-5 
rm/adams.html (the Public Electronic Reading Room) (note that the URL is case-sensitive).  6 
ADAMS accession numbers are also provided in Table F-1.   7 

Table F-1. Key Consultation Correspondence 8 

Source Recipient 

Date of Letter and 
ADAMS Accession 

Number 

Section 106 Consultation 
Federal Agencies 
U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Advisory Council on Historic Preservation, 
Mr. Don Klima  

January 9, 2009 
ML083470501 

Advisory Council on Historic 
Preservation, Ms. Charlene Dwin 
Vaughn 

U.S. Nuclear Regulatory Commission, Mr. 
William Burton 

February 17, 2009 
ML090500261  

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Advisory Council on Historic Preservation, 
Mr. Reid Nelson 

June 12, 2012 
ML12073A074 

Pennsylvania State or Local Agencies 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 
NRC 

Pennsylvania Historical & Museum 
Commission, Mr. Douglas McLearen 

January 9, 2009 
ML083470653 

Pennsylvania Historical and Museum 
Commission, Mr. Douglas McLearen 

UniStar George Wrobel, ; cc to Ms. J. 
Davis, U.S. Nuclear Regulatory 
Commission 

March 2, 2009 
ML090720932 

U.S. Nuclear Regulatory 
Commission, Mr. Robert G. Schaaf 

Berwick Historical Society, Mr. Jim Stout July 7, 2009 
ML091560490 

Berwick Historical Society, Mr. Bill 
Vezendy 

U.S. Nuclear Regulatory Commission, Ms. 
Stacey Imboden 

July 17, 2009 
ML091980262 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Pennsylvania Historical and Museum 
Commission, Mr. Douglas McLearen 

June 12, 2012 
ML12073A076 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Bucknell University, Dr. Katherine Faull June 12, 2012 
ML121110291 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Luzerne County Planning Commission, Mr. 
Adrian Merolli 

June 12, 2012 
ML121120005 
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Table F-1.  (contd) 

Source Recipient 

Date of Letter and 
ADAMS Accession 

Number 
U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Salem Township Board of Supervisors, Mr. 
Robert M. Pearse 

June 12, 2012 
ML121110296 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Society for Pennsylvania Archaeology, Mr. 
Ted Baird 

June 12, 2012 
ML121110281 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Luzerne County Historical Society, Mr. 
Anthony T. P. Brooks  

June 12, 2012 
ML121110274 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Berwick Historical Society, Mr. Jim Stout June 12, 2012 
ML121110280 

Salem Township, Ms. Karen 
Karchner 

Numark Associates, Mr. Darby Stapp; cc to 
U.S. Nuclear Regulatory Commission, Ms. 
Laura Quinn-Willingham 

June 28, 2012 
ML12181A216 

Numark Associates, Mr. Darby Stapp Salem Township, Ms. Karen Karchner June 28,  2012 
ML122510098 

Salem Township, Ms. Karen 
Karchner 

Numark Associates, Mr. Darby Stapp; cc to 
U.S. Nuclear Regulatory Commission, Ms. 
Laura Quinn-Willingham 

June 28, 2012 
ML122510115 

U.S. Nuclear Regulatory 
Commission, Mr. Michael Purdie 

Salem Township, Ms. Karen Karchner August 17, 2012 
ML122510135 

U.S. Army Corps of Engineers, Mr. 
Wade B. Chandler 

Pennsylvania Historical and Museum 
Commission, Mr. Douglas McLearen 

January 7, 2013 
ML13010A299 

Pennsylvania Historical and Museum 
Commission, Mr. Douglas McLearen 

U.S. Army Corps of Engineers, Mr. Wade 
B. Chandler 

February 13, 2013 
ML13056A020 
(copy of this letter 
only included in this 
appendix) 

Native American Tribes 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Absentee-Shawnee Tribe of Oklahoma, 
Ms. Karen Kaniatobe 

January 9, 2009 
ML083510872 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Delaware Nation, Mr. Kerry Holton January 9, 2009 
ML083510888 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Eastern Shawnee Tribe of Oklahoma, The 
Honorable Glenna Wallace 

January 9, 2009 
ML083520420 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Heron Clan Representative for the Cayuga 
Nation, Mr. Clint Halftown 

January 9, 2009 
ML083510880 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Oneida Indian Nation, The Honorable 
Raymond Halbritter 

January 9, 2009 
ML083510897 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Oneida Nation of Wisconsin, The 
Honorable Rick Hill 

January 9, 2009 
ML083510895 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Onondaga Nation, Mr. Tony Gonyea January 9, 2009 
ML083510898 
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Table F-1.  (contd) 

Source Recipient 

Date of Letter and 
ADAMS Accession 

Number 
U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

St. Regis Mohawk Tribe, The Honorable 
James Ransom 

January 9, 2009 
ML083520468 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Seneca-Cayuga Tribe of Oklahoma, The 
Honorable LeRoy Howard 

January 9, 2009 
ML083520552 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Seneca Nation of Indians, Mr. Maurice 
John 

January 9, 2009 
ML083520472 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Shawnee Tribe, Mr. Ron Sparkman January 9, 2009 
ML083510894 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Stockbridge-Munsee Band of the Mohican 
Nation of Wisconsin, Mr. Robert Chicks  

January 9, 2009 
ML083510895 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Tonawanda Seneca Nation, The Honorable 
Roger Hill 

January 9, 2009 
ML083520483 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Tuscarora Nation, The Honorable Leo 
Henry 

January 9, 2009 
ML083520477 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Oneida Nation of Wisconsin, The 
Honorable Rick Hill 

July 7, 2009 
ML091560475 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Delaware Nation, Mr. Kerry Holton July 7, 2009 
ML091541273 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Seneca-Cayuga Tribe of Oklahoma, The 
Honorable LeRoy Howard 

July 7, 2009 
ML091560488 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Seneca Nation of Indians, Mr. Maurice 
John 

July 7, 2009 
ML091560513 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Absentee-Shawnee Tribe of Oklahoma, 
Ms. Karen Kaniatobe 

July 7, 2009 
ML091541164 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

St. Regis Mohawk Tribe, The Honorable 
James Ransom 

July 7, 2009 
ML091560567 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Eastern Shawnee Tribe of Oklahoma, The 
Honorable Glenna Wallace 

July 7, 2009 
ML091560458 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Stockbridge-Munsee Band of the Mohican 
Nation of Wisconsin, Mr. Robert Chicks  

September 2, 2009 
ML092470274 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Onondaga Nation, Mr. Tony Gonyea September 2, 2009 
ML092470231 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Oneida Indian Nation, The Honorable 
Raymond Halbritter 

September 2, 2009 
ML092460629 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Heron Clan Representative for the Cayuga 
Nation, Mr. Clint Halftown 

September 2, 2009 
ML092460607 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Tuscarora Nation, The Honorable Leo 
Henry 

September 2, 2009 
ML092470260 

U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Tonawanda Seneca Nation, The Honorable 
Roger Hill 

September 2, 2009 
ML092470301 
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Table F-1.  (contd) 

Source Recipient 

Date of Letter and 
ADAMS Accession 

Number 
U.S. Nuclear Regulatory 
Commission, Mr. William Burton 

Shawnee Tribe, Mr. Ron Sparkman September 2, 2009 
ML092470285 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Delaware Nation, Mr. Kerry Holton June 12, 2012 
ML12073A124 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Seneca Nation of Indians, Mr. Robert 
Odawi Porter 

June 12, 2012 
ML12073A299 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Absentee-Shawnee Tribe of Oklahoma, 
The Honorable George Blanchard 

June 12, 2012 
ML12073A130 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Eastern Shawnee Tribe of Oklahoma, The 
Honorable Glenna Wallace 

June 12, 2012 
ML12073A245 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Tonawanda Seneca Nation, The Honorable 
Roger Hill 

June 12, 2012 
ML12073A316 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Heron Clan Representative for the Cayuga 
Nation, The Honorable Clint Halftown 

June 12, 2012 
ML12073A308 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Onondaga Nation, Mr. Tony Gonyea June 12, 2012 
ML12073A270 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Shawnee Tribe, Mr. Ron Sparkman June 12, 2012 
ML12079A139 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Oneida Indian Nation, The Honorable 
Raymond Halbritter 

June 12, 2012 
ML12073A137 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Tuscarora Nation, The Honorable Leo 
Henry 

June 12, 2012 
ML12073A149 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

St. Regis Mohawk Tribe, The Honorable 
Mark H. Garrow, The Honorable Randy 
Hart, and The Honorable Ron LaFrance, Jr. 

June 12, 2012 
ML12073A261 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Stockbridge-Munsee Band of the Mohican 
Nation of Wisconsin, Mr. Robert Chicks 

June 12, 2012 
ML12073A247 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Oneida Nation of Wisconsin, The 
Honorable Ed Delgado 

June 12, 2012 
ML12073A090 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Seneca-Cayuga Tribe of Oklahoma, The 
Honorable LeRoy Howard 

June 12, 2012 
ML12073A101 

Oneida Tribe of Indians of 
Wisconsin, Ms. Corina Williams 

U.S. Nuclear Regulatory Commission, Mr. 
Michael Purdie 

August 7, 2012 
ML122510139 

Oneida Tribe of Indians of 
Wisconsin, Ms. Corina Williams 

U.S. Nuclear Regulatory Commission, Mr. 
Michael Purdie 

August 13, 2012 
ML122510154 

U.S. Nuclear Regulatory 
Commission, Mr. Michael Purdie 

Oneida Tribe of Indians of Wisconsin, Ms. 
Corina Williams 

August 15, 2012 
ML122510162 

U.S. Nuclear Regulatory 
Commission, Mr. Michael Purdie 

Haudenosaunee Council, Ms. Christine 
Abrams 

August 27, 2012 
ML122500970 
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Table F-1.  (contd) 

Source Recipient 

Date of Letter and 
ADAMS Accession 

Number 
U.S. Nuclear Regulatory 
Commission, Mr. William F. Burton 

Haudenosaunee Council, Ms. Christine 
Abrams 

November 7, 2012 
ML12275A585 

Ecological Consultation 
U.S. Fish and Wildlife Service 

U.S. Nuclear Regulatory 
Commission, Mr. William F. Burton 

Pennsylvania Field Office of the U.S. Fish 
and Wildlife Service, Mr. David Densmore 

January 12, 2009 
ML083460637 

U.S. Nuclear Regulatory 
Commission, Mr. William F. Burton 

New Jersey Field Office of the U.S. Fish 
and Wildlife Service, Mr. Eric Davis 

January 8, 2009 
ML083500530 

New Jersey Field Office of the U.S. 
Fish and Wildlife Service, Mr. Eric 
Davis 

U.S. Nuclear Regulatory Commission, Mr. 
Robert Schaaf 

March 13, 2009 
ML091280435 

Pennsylvania Field Office of the U.S. 
Fish and Wildlife Service, Mr. David 
Densmore 

U.S. Nuclear Regulatory Commission, 
Chief, Rules and Directives Branch 

July 10, 2009  
ML092020071 

Pennsylvania Field Office of the U.S. 
Fish and Wildlife, Mr. Clinton Riley 

U.S. Nuclear Regulatory Commission, Ms. 
Laura Quinn- Willingham 

May 7, 2012 
ML121450545 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Pennsylvania Field Office of the U.S. Fish 
and Wildlife Service, Field Office, Mr. Clint 
Riley 

June 12, 2012 
ML12079A176 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

New Jersey Field Office of the U.S. Fish 
and Wildlife Service, Mr. Eric Davis 

June 12, 2012 
ML12076A037 

U.S. Fish and Wildlife Service, Ms. 
Sarah Gannon-Nagle 

U.S. Nuclear Regulatory Commission, Ms. 
Laura Quinn-Willingham 

March 14, 2013  
ML13116A228 

Pennsylvania Field Office of the U.S. 
Fish and Wildlife, Mr. Clinton Riley 

U.S. Army Corps of Engineers, Ms. Amy 
Elliott 

March 22, 2012 
ML12107A344 

U.S. Fish and Wildlife Service, Ms. 
Sarah Gannon-Nagle 

U.S. Nuclear Regulatory Commission, Ms. 
Laura Quinn-Willingham 

March 29, 2013 
ML13101A284 

PPL Bell Bend, LLC, Mr. Gary 
Petrewski 

Pennsylvania Field Office of the U.S. Fish 
and Wildlife Service, Mr. Robert Anderson 

June 7, 2013 
ML13171A040 

U.S. Fish and Wildlife Service, Ms. 
Lora Zimmerman 

U.S. Nuclear Regulatory Commission, Ms. 
Laura Quinn- Willingham 

May 23, 2014 
ML14253A417 

U.S. National Marine Fisheries Service 

U.S. Nuclear Regulatory 
Commission, Mr. William F. Burton 

U.S. National Marine Fisheries Service, Ms. 
Patricia Kurkul 

January 9, 2009 
ML083500532 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

U.S. National Marine Fisheries Service, Ms. 
Patricia Kurkul 

June 12, 2012 
ML12076A053 

U.S. Nuclear Regulatory 
Commission, Mr. Butch Burton 

U.S. National Marine Fisheries Service, Ms. 
Mary Colligan 

February 4, 2013 
ML13058A245 
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Table F-1.  (contd) 

Source Recipient 

Date of Letter and 
ADAMS Accession 

Number 
Other Federal Agencies 

U.S. Environmental Protection 
Agency, Mr. Kevin Magerr 

U.S. Army Corps of Engineers, Ms. Amy 
Elliott 

August 26, 2010 
ML102640782 

Susquehanna River Board 
Commission, Brigadier General  
Peter A. Deluca 

U.S. Nuclear Regulatory Commission, Mr. 
Dale E. Klein 

February 18, 2011 
ML110730021 

U.S. Nuclear Regulatory 
Commission, Mr. Michael R. 
Johnson 

Susquehanna River Board Commission, 
Brigadier General  Peter A. Deluca 

April 7, 2011 
ML110830774 

U.S. Nuclear Regulatory 
Commission, Mr. Allen Fetter 

FEMA LOMC Clearinghouse November 18, 2011 
ML113070296 

Susquehanna River Board 
Commission, Mr.  James L. 
Richenderfer 

U.S. Army Corps of Engineers, Ms. Amy 
Elliott 

February 22, 2012 
ML12107A337 

Susquehanna River Board 
Commission, Mr. James L. 
Richenderfer 

U.S. Army Corps of Engineers, Ms. Amy 
Elliott 

February 29, 2012 
ML12060A134   

Susquehanna River Board 
Commission, Colonel David E. 
Anderson 

U.S. Nuclear Regulatory Commission, Mr. 
Michael R. Johnson 

March 2, 2012 
ML120550079 

U.S. Environmental Protection 
Agency, Mr. John R. Pomponio 

U.S. Army Corps of Engineers, Ms. Beth 
Bachur 

March 22, 2012 
ML12107A345 

U.S. Environmental Protection 
Agency, Mr. Shawn M. Garvin 

U.S. Army Corps of Engineers, Colonel 
David E. Anderson 

April 16, 2012 
ML12132A042 

Susquehanna River Board 
Commission, Mr. James L. 
Richenderfer  

U.S. Nuclear Regulatory Commission, Mr. 
Anthony H. Hsia 

June 11, 2012 
ML12076A111 

Delaware River Basin Commission, 
Ms. Carol R. Collier 

U.S. Nuclear Regulatory Commission, Mr. 
Anthony H. Hsia 

June 11, 2012 
ML12115A009 

Pennsylvania State Agencies 

U.S. Nuclear Regulatory 
Commission, Mr. William F. Burton 

Pennsylvania Fish and Boat Commission, 
Mr. Chris Urban  

January 9, 2009 
ML083510239 

U.S. Nuclear Regulatory 
Commission, Mr. William F. Burton 

Pennsylvania Game Commission, Mr. 
James Leigey 

January 9, 2009 
ML083500555 

U.S. Nuclear Regulatory 
Commission, Mr. William F. Burton 

Pennsylvania Department of Conservation 
and Natural Resources, Mr. Justin Newell 

January 12, 2009 
ML083500498 

New Jersey Department of 
Environmental Protection, Natural 
Heritage Program, Mr. Herbert A. 
Lord 

U.S. Nuclear Regulatory Commission, Ms. 
Stacey Imboden 

January 27, 2009 
ML090400936 
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Table F-1.  (contd) 

Source Recipient 

Date of Letter and 
ADAMS Accession 

Number 
Pennsylvania Department of 
Conservation and Natural 
Resources, Ms. Joy VanDervort-
Sneed 

U.S. Nuclear Regulatory Commission, Ms. 
Stacey Imboden 

February 12, 2009 
ML090440181 

Pennsylvania Fish and Boat 
Commission, Mr. Chris Urban 

U.S. Nuclear Regulatory Commission, Ms. 
Stacey Imboden 

March 5, 2009  
ML090790548 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Pennsylvania Game Commission, Mr.  
James R. Leigey 

June 11, 2012 
ML12074A168 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Pennsylvania Department of Conservation 
and Natural Resources, Mr. Justin Newell 

June 12, 2012 
ML12076A068 

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

Pennsylvania Fish and Boat Commission, 
Mr. Chris Urban 

June 12, 2012 
ML12076A091 

Pennsylvania Game Commission, 
Ms. Olivia A. Mowery 

U.S. Nuclear Regulatory Commission, 
Chief, Rulemaking, Announcements and 
Directives Branch 

October 18, 2012 
ML12311A156 

Pennsylvania Game Commission, 
Ms. Olivia A. Mowery  

U.S. Nuclear Regulatory Commission, 
Chief, Rulemaking, Announcements and 
Directives Branch 

October 18, 2012 
ML12311A157 

Pennsylvania Game Commission, 
Ms. Olivia A. Mowery 

U.S. Nuclear Regulatory Commission, 
Chief, Rulemaking, Announcements and 
Directives Branch 

October 18, 2012 
ML12311A159 

Pennsylvania Game Commission, 
Ms. Olivia A. Mowery 

U.S. Nuclear Regulatory Commission, 
Chief, Rulemaking, Announcements and 
Directives Branch 

October 18, 2012 
ML12311A158 

U.S. Nuclear Regulatory 
Commission, Mr. William F. Burton 

Pennsylvania Department of Environmental 
Protection, Mr. Michael D. Bedrin 

January 3, 2013 
ML12318A293 

U.S. Nuclear Regulatory 
Commission, Mr. William F. Burton 

Pennsylvania Department of Conservation 
and Natural Resources, Mr. Nathan Dewar 

January 16, 2013 
ML13007A202 

Pennsylvania Game Commission, 
Mr. Nathaniel Dewar 

U.S. Nuclear Regulatory Commission, Ms. 
Laura Quinn-Willingham 

May 20, 2013 
ML13225A356 

PPL Bell Bend, LLC, Mr. Rocco R. 
Sgarro 

U.S. Nuclear Regulatory Commission, 
Document Control Desk 

October 3, 2013 
ML13288A217   

Pennsylvania Game Commission, 
Mr. John Taucher 

U.S. Nuclear Regulatory Commission, Ms. 
Laura Quinn-Willingham 

March 18, 2014 
ML14125A170 

Pennsylvania Department of 
Conservation and Natural 
Resources, Ms. Rebecca H. Bowen 

U.S. Nuclear Regulatory Commission, Ms. 
Laura Quinn-Willingham 

March 25, 2014 
ML14125A171 

PPL Bell Bend, LLC, Mr. Rocco R. 
Sgarro 

U.S. Nuclear Regulatory Commission, 
Document Control Desk 

April 24, 2014 
ML14122A330 
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Table F-1.  (contd) 

Source Recipient 

Date of Letter and 
ADAMS Accession 

Number 
Pennsylvania Department of 
Conservation and Natural 
Resources, Ms. Rebecca Bowen 

U.S. Nuclear Regulatory Commission, Ms. 
Laura Quinn-Willingham 

March 25, 2014 
ML14125A171 

New Jersey State Agencies 

U.S. Nuclear Regulatory 
Commission, Mr. William F. Burton 

New Jersey Natural Heritage Program, Mr. 
Herbert A. Lord 

January 8, 2009 
ML083500509 

New Jersey Natural Heritage 
Program, Mr. Herbert A. Lord 

U.S. Nuclear Regulatory Commission, Ms. 
Stacey Imboden 

January 27, 2009 
ML090400936 

New Jersey Highlands Water 
Protection and Planning Council, Mr. 
Daniel J. Van Abs 

U.S. Nuclear Regulatory Commission, Mr. 
John Fringer 

May 10, 2012 
ML12135A234 

U.S. Nuclear Regulatory 
Commission, Mr. John Fringer 

New Jersey Highlands Water Protection 
and Planning Council, Ms. Kim Ball Kaiser 

May 3, 2012 
ML12257A292   

U.S. Nuclear Regulatory 
Commission, Mr. Anthony H. Hsia 

New Jersey Natural Heritage Program, Mr. 
Herb Lord 

July 12, 2012 
ML12076A047 

New Jersey Natural Heritage 
Program, Mr. Larry Miller 

U.S. Nuclear Regulatory Commission, Ms. 
Laura Quinn-Willingham 

June 28, 2012 
ML12187A055 

1 
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Appendix F-2 1 
2 

The U.S. Nuclear Regulatory Commission (NRC) has not reproduced the “Biological 3 
Assessment for the U.S. Fish and Wildlife Service” in the paper reproduction of the Draft 4 
Environmental Impact Statement for Combined License (COL) for Bell Bend Nuclear Power 5 
Plant, Draft Report for Comment.  This document can be found in the Agencywide Documents 6 
Access and Management System (ADAMS) electronic public reading room accessible at 7 
http://www.nrc.gov/readingrm/adams.html, using accession number ML15055A436.  If you 8 
encounter issues accessing ADAMS, call the NRC at 1-800-397-4209 or 301-415-4737, or send 9 
an e-mail to pdr.resource@nrc.gov.   10 

11 





APPENDIX G  

Supporting Documentation on Radiological Dose Assessment 





April 2015 G-1 Draft NUREG–2179 

APPENDIX G 

Supporting Documentation on Radiological Dose Assessment 

1 The U.S. Nuclear Regulatory Commission (NRC) staff performed an independent dose 
2 assessment of the radiological impacts resulting from normal operation of the new Bell Bend 
3 Nuclear Power Plant (BBNPP) in addition to the nearby existing Susquehanna Steam Electric 
4 Station nuclear units.  The results of this assessment are presented in this appendix and are 
5 compared to the results from PPL Bell Bend, LLC (PPL) found in Section 5.9, Radiological
6 Impacts of Normal Operations, of this draft environmental impact statement (EIS).  The 
7 appendix is divided into four sections:  (1) estimates of dose to the public from liquid effluents, 
8 (2) estimates of dose to the public from gaseous effluents, (3) estimates of cumulative dose, 
9 and (4) estimates of dose to the biota from liquid and gaseous effluents. 

G.1 Dose Estimates to the Public from Liquid Effluents 10 

The NRC staff used the dose assessment approach specified in Regulatory Guide (RG) 1.109 11 
(NRC 1977-TN90) and the LADTAP II computer code (Strenge et al. 1986-TN82) to estimate 12 
doses to the maximally exposed individual (MEI) and population from the liquid effluent pathway 13 
of the proposed BBNPP unit.  The NRC staff used the Susquehanna Steam Electric Station 14 
(SSES) Units 1 and 2 annual radioactive effluent release reports for 2008 to 2013 to estimate 15 
doses to the MEI and population from the existing units’ liquid effluent releases (PPL 16 
Susquehanna 2009-TN743; PPL Susquehanna 2010-TN746; PPL Susquehanna 2011-TN714). 17 

G.1.1 Scope 18 

Doses from the proposed BBNPP unit to the MEI were calculated and compared to regulatory 19 
criteria for the following: 20 

 Total body – Dose was the total for all pathways (i.e., drinking water, fish and shellfish21 
consumption, shoreline usage, swimming exposure, and boating) with the highest value for22 
either the adult, teen, child, or infant compared to the 3 mrem/yr per reactor design objective23 
in Title 10 of the Code of Federal Regulations (CFR) Part 50, Appendix I (TN249).24 

 Organ – Dose was the total for each organ for all pathways (i.e., drinking water, fish and25 
shellfish consumption, shoreline usage, swimming exposure, and boating) with the highest26 
value for either the adult, teen, child, or infant compared to the 10 mrem/yr per reactor27 
design objective specified in 10 CFR Part 50, Appendix I (TN249).28 

The NRC staff reviewed the exposure pathways and the input parameters and values used by 29 
PPL (PPL Bell Bend 2013-TN3377) for appropriateness, including references made to the 30 
AREVA U.S. Evolutionary Power Reactor (U.S. EPR) design certification document 31 
(AREVA 2014-TN3722).  Default values from RG 1.109 (NRC 1977-TN90) were used when 32 
site-specific input parameters were not available from PPL.  The NRC staff concluded that the 33 
exposure pathways and input parameters and values used by PPL were generally appropriate. 34 
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G.1.2 Resources Used 1 

To calculate doses to the public from liquid effluents, the NRC staff used a personal computer 2 
version of the LADTAP II code entitled NRCDOSE, Version 2.3.13, obtained through the Oak 3 
Ridge Radiation Safety Information Computational Center (ORNL 2008-TN741). 4 

G.1.3 Input Parameters 5 

Table G-1 provides a list of the major parameters used in calculating dose to the public from 6 
liquid effluent releases during normal operation.   7 

Table G-1. Parameters Used in Calculating Dose to the Public from Liquid Effluent 8 
Releases 9 

Parameter NRC Staff Value Comments 
BBNPP liquid effluent source 
term (Ci/yr)(a)(b) 

H-3 
Na-24 
Cr-51 
Mn-54 
Fe-55 
Fe-59 
Co-58 
Co-60 
Zn-65 
W-187 
Np-239 
Sr-89 
Sr-91 
Y-91m 
Y-93 
Zr-95 
Nb-95 
Mo-99 
Tc-99m 
Ru-103 
Ru-106 
Ag-110m 
Te-129m 
Te-129 
Te-131m 
Te-131 
I-131 
Te-132 
I-132 
I-133 
Cs-134 
I-135 
Cs-136 
Cs-137 
Ba-140 
La-140 
Ce-141 
Ce-143 
Pr-143 
Ce-144 
Pr-144 

1.66 × 103

5.72 × 10−3 

9.6 × 10−4 

5.10 × 10−4 

3.80 × 10−4 
9.00 × 10−5 

1.44 × 10−3 

1.70 × 10−4 

1.60 × 10−4 

4.30 × 10−4 

5.40 × 10−4 

4.00 × 10−5 

7.00 × 10−5 

5.00 × 10−5 

3.30 × 10−4 

1.20 × 10−4 

9.00 × 10−5 

1.63 × 10−3 

1.59 × 10−3 

2.34 × 10−3 

2.84 × 10−2 

4.10 × 10−4 

6.00 × 10−5 

4.00 × 10−5 

2.90 × 10−4 

5.00 × 10−5 

3.54 × 10−2 

4.50 × 10−4 

1.14 × 10−3 

4.21 × 10−2 

2.45 × 10−3 

1.69 × 10−2 

2.90 × 10−4 

3.25 × 10−3 

3.93 × 10−3 

7.12 × 10−3 

5.00 × 10−5 

5.70 × 10−4 

5.00 × 10−5 

1.23 × 10−3 

1.23 × 10−3 

These values are from environmental 
report (ER) Table 3.5-7 (PPL Bell 
Bend 2013-TN3377). 

10 
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Table G-1.  (contd) 
Parameter NRC Staff Value Comments 

Discharge flow rate (ft3/s) 19.3 Site-specific value from Table 5.4-4 of 
the ER (PPL Bell Bend 2013-TN3377). 

Source term multiplier 1 Single-unit source term. 
Site type Freshwater Discharge is to the Susquehanna 

River. 
Reconcentration model No impoundment Site-specific value from Table 5.4-1 of 

the ER (PPL Bell Bend 2013-TN3377). 
Impoundment total volume (ft3) 0 Set to zero for “no impoundment” 

model (Strenge et al. 1986-TN82). 
Shore width factor 0.2 Suggested value for river shoreline 

(NRC 1977-TN90; Strenge et al. 1986-
TN82; PPL Bell Bend 2013-TN3377). 

Dilution factor for aquatic food and 
boating 

Dilution factor for shoreline and 
swimming  

Dilution factor for drinking water 

11.8 

44 

11.8 

Site-specific value from Table 5.4-1 of 
the ER (PPL Bell Bend 2013-TN3377).  

Site-specific value from Table 5.4-2 of 
the ER (PPL Bell Bend 2013-TN3377). 

Site-specific value from Table 5.4-2 of 
the ER (PPL Bell Bend 2013-TN3377).  

Transit time (hr) 0 Site-specific value from Table 5.4-2 of 
the ER (PPL Bell Bend 2013-TN3377). 

Consumption and usage factors for 
adults, teens, children, and infants 

Shoreline usage 
(hr/yr) 
 12  (adult) 
 67  (teen) 
 14  (child) 
 12  (infant) 
Boating usage (hr/yr) 
 52 (adult) 
 52  (teen) 
 29  (child) 
 52  (infant) 
Swimming usage 
(hr/yr) 
 12  (adult) 
 67  (teen) 
 14  (child) 
 12  (infant) 
Drinking water usage 
(L/yr) 
 730  (adult) 
 510  (teen) 
 510  (child) 
 330  (infant) 
Fish consumption 
(kg/yr) 
 21  (adult) 
 16  (teen) 
 6.9  (child) 
 0  (infant) 

Default values from Reg. Guide 1.109 
(NRC 1977-TN90). 

Default values from Reg. Guide 1.109 
(NRC 1977-TN90). 

Default values from Reg. Guide 1.109; 
swimming assumed to equal shoreline 
(NRC 1977-TN90). 

Default values from Reg. Guide 1.109 
(NRC 1977-TN90). 

Values from Table E-5, Reg. Guide 
1.109 (NRC 1977-TN90). 
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Table G-1.  (contd) 
Parameter NRC Staff Value Comments 

Total 50-mi population 2,640,368 Site-specific value from Table 2.5-10 
of the ER (PPL Bell Bend 2013-
TN3377).   

Total 50-mi sport fishing harvest 
(kg/yr) 

236,562 Site-specific value from Table 5.4-4 of 
the ER (PPL Bell Bend 2013-TN3377). 

Total 50-mi sport invertebrate 
harvest (kg/yr) 

0 Site-specific value from Table 5.4-4 of 
the ER (PPL Bell Bend 2013-TN3377). 

Total 50-mi shoreline usage 
(person-hr/yr) 

0 Site-specific value from Table 5.4-5 of 
the ER (PPL Bell Bend 2013-TN3377). 

Total 50-mi swimming usage 
(person-hr/yr) 

0 Site-specific value from Table 5.4-5 of 
the ER (PPL Bell Bend 2013-TN3377). 

Total 50-mi boating usage (person-
hr/yr) 

564,660 Site-specific value from Table 5.4-4 of 
the ER (PPL Bell Bend 2013-TN3377). 

(a) To convert Ci/yr to Bq/yr, multiply the value by 3.7 × 1010. 
(b) Only radionuclides included in RG 1.109 are considered (NRC 1977-TN90). 

G.1.4 Comparison of Results 1 

Table G-2 compares PPL’s results for a single new unit with the results calculated by the NRC 2 
staff.  Doses calculated by the NRC staff for the MEI and population are essentially the same as 3 
those developed by PPL. 4 

For calculating the population dose from liquid effluents, the population distribution used by PPL 5 
was for 2080, 20 years beyond the anticipated operating license (Table G-3).  However, NRC’s 6 
Environmental Standard Review Plan (ESRP) Section 5.4.1 (NRC 2000-TN614) instructs the 7 
NRC staff to use the “...projected population for 5 years from the time of the licensing action 8 
under consideration.”  Assuming the combined construction permit and operating license (COL 9 
or combined license) licensing action occurs in 2025 and adding 5 years yields 2030.  However, 10 
both the NRC staff and PPL used the population in 2080.  The 2030 projected population is 11 
1,989,526 and the 2080 projected population is 2,640,368; thus, the population doses 12 
calculated by the NRC staff and PPL are conservatively high.     13 

Table G-2. Comparison of Doses to the Public from Liquid Effluent Releases for 14 
Proposed BBNPP 15 

Type of Dose(a) PPL ER (2012)(b) 
NRC Staff 

Calculation Percent Difference 
Total Body (mrem/yr) 0.56 (child) 0.56 (child) 0 
Organ Dose (mrem/yr) 2.41 (child thyroid) 2.41(child thyroid) 0 
Thyroid (mrem/yr) 2.41 (child) 2.41(child) 0 
Population dose from liquid 
pathway (person-rem/yr) 

0.289 0.289 0

(a) To convert mSv to mrem multiply by 100. 
(b) Results from ER Tables 5.4-16, 5.4-17 and 5.4-19 (PPL Bell Bend 2013-TN3377). 
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Table G-3. Population Projections from 2000 to 2080 within 50 mi of the Bell Bend Site 1 
(ER Table 2.5-9, PPL Bell Bend 2013-TN3377) 2 

Population Projections(a) within Radii/Distances (mi) 

Year 
0 to 

10 mi 
10 to 
20 mi 

20 to 
30 mi 

30 to 
40 mi

40 to 
50 mi

0 to 
50 mi(d)

Annual Average 
Percent Change For the

10 Year Period
2000(b) 53,386 269,749 293,239 434,976 648,299 1,699,649 NA 
2010(c) 55,963 282,451 306,906 455,252 678,692 1,779,264 0.46 
2018(c) 58,680 296,217 321,921 477,536 711,786 1,866,140 NA 
2020(c) 59,341 299,659 325,725 483,151 720,202 1,888,078 0.60 
2030(c) 62,525 315,762 343,248 509,135 758,856 1,989,526 0.52 
2040(c) 67,512 341,001 370,759 549,957 819,728 2,148,957 0.77 
2050(c) 71,220 359,695 391,028 580,035 864,544 2,266,522 0.53 
2058(c) 74,336 375,367 408,042 605,292 902,110 2,365,147 NA 
2060(c) 75,048 379,121 412,082 611,269 911,064 2,388,584 0.53 
2070(c) 78,927 398,445 432,770 641,724 956,770 2,508,636 0.49 
2080(c) 82,954 419,042 455,573 675,688 1,007,111 2,640,368 0.51 

(a) Population estimates and projections include transient and residential population. 
(b) Residential population in 2000, U.S. Census Bureau, Decennial Census. 
(c) The populations for years 2010 through 2080 have been projected using 1990 and 2000 U.S. census data and 

county population projections as described in ER Section 2.5.1.2 (PPL Bell Bend 2013-TN3377). 
(d) Population numbers used in GASPAR II population runs 

G.2 Dose Estimates to the Public from Gaseous Effluents 3 

The NRC staff used the dose assessment approach specified in RG 1.109 (NRC 1977-TN90) 4 
and the GASPAR II computer code (Strenge et al. 1987-TN83) to estimate doses to the MEI 5 
and to the population within a 50-mi radius of the proposed BBNPP site from the gaseous 6 
effluent pathway for both the proposed and existing units. 7 

G.2.1 Scope 8 

The NRC staff reviewed the input parameters and values used by PPL (PPL Bell Bend 2013-9 
TN3377) for appropriateness.  Default values from RG 1.109 (NRC 1977-TN90) were used 10 
when input parameters were not available.  The NRC staff concluded that the assumed 11 
exposure pathways and input parameters and values used by PPL were appropriate.  These 12 
pathways and parameters were used by the NRC staff in its independent calculations using 13 
GASPAR II. 14 

Joint frequency distribution data of wind speed and wind direction by atmospheric stability class 15 
for the BBNPP site provided in Table 5.4-14 of the ER (PPL Bell Bend 2013-TN3377) were used 16 
as input to the XOQDOQ code (Sagendorf et al. 1982-TN280) to calculate long-term average 17 
χ/Q and D/Q values for routine releases.  The NRC staff’s independent results compare 18 
favorably with those reported in ER Tables 5.4-20 and 5.4-21 (PPL Bell Bend 2013-TN3377).  19 
However, there are two exceptions.  The applicant’s calculation packages are correct, but wrong 20 
numbers were put into Table 5.4-20 for the skin dose to the nearest resident north northeast of 21 
the site and maximum organ dose to the nearest resident west northwest of the site.  22 
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Population doses were calculated for all types of releases (i.e., noble gases, iodines and 1 
particulates, and H-3 and C-14) using the GASPAR II code for the following exposure pathways:  2 
plume immersion, direct shine from deposited radionuclides, ingestion of vegetables, and 3 
ingestion of milk and meat. 4 

G.2.2 Resources Used 5 

To calculate doses to the public from gaseous effluents, the NRC staff used a personal 6 
computer version of the XOQDOQ and GASPAR II codes entitled NRCDOSE Version 2.3.10 7 
(ORNL 2008-TN741) obtained through the Oak Ridge Radiation Safety Information 8 
Computational Center. 9 

G.2.3 Input Parameters 10 

Table G-4 provides a list of the major parameters used in calculating dose to the public from 11 
gaseous effluent releases during normal operation. 12 

Table G-4. Parameters Used in Calculating Dose to Public from Gaseous Effluent Releases 13 

Parameter NRC Staff Value Comments 

New unit gaseous effluent 
source term (Ci/yr)(a) 

Ar-41 
Kr-85m 
Kr-85 
Kr-87 
Kr-88 
Xe-131m 
Xe-133m 
Xe-133 
Xe-135m 
Xe-135 
Xe-138 
I-131 
I-133 
H-3 
C-14 
Cr-51 
Mn-54 
Co-57 
Co-58 
Co-60 
Fe-59 
Sr-89 
Sr-90 
Zr-95 
Nb-95 
Ru-103 
Ru-106 
Sb-125 
Cs-134 
Cs-136 
Cs-137 
Ba-140 
Ce-141 

3.4 × 101 

1.5 × 102 

2.8 × 103 

5.6 × 101 

1.9 × 102 

2.7 × 103 

1.7 × 102 

7.3 × 103 

1.5 × 101 

1.2 × 103 

1.2 × 101 

8.8 × 10−3 

3.2 × 10−2 

1.8 × 102 

18.9 × 100 
9.7 × 10−5 

5.7 × 10−5 
8.2 × 10−6 

4.8 × 10−4 

1.1 × 10−4 

2.8 × 10−5 

1.6 × 10−4 

6.3 × 10−5 

1.0 × 10−5 

4.2 × 10−5 

1.7 × 10−5 

7.8 × 10−7 

6.1 × 10−7 

4.8 × 10−5 

3.3 × 10−5 

9.0 × 10−5 

4.2 × 10−6 

1.3 × 10−5 

These values are the same as those 
reported in ER Table 3.5-8 (PPL Bell 
Bend 2013-TN3377).  

14 
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Table G-4.  (contd) 
Parameter NRC Staff Value Comments 

Population distribution Table 2.5-9 of the ER (PPL 
Bell Bend 2013-TN3377) 

Population distribution used by PPL 
and the NRC staff was for 2080.  Note 
that ESRP Section 5.4.1 requires use 
of “projected population for 5 years 
from the time of the licensing action 
under consideration.”  Using a 2080 
population is conservative. 

Wind speed and direction 
distribution 

Tables 2.7-58 to 2.7-91 of 
the ER (PPL Bell 
Bend 2013-TN3377) 

Site-specific data provided by PPL for 
the 6-year period from 2001 to 2006. 

Atmospheric dispersion factors 
(sec/m3) 

Tables 2.7-130 to 2.7-161, 
2.7-163, 2.7-164 of the ER 
(PPL Bell Bend 2013-
TN3377) 

Site-specific data provided by PPL for 
the 7-year period from 2001 to 2007. 

Ground-deposition factors (m-2) Tables 2.7-151 to 2.7-157 
of the ER (PPL Bell 
Bend 2013-TN3377) 

Site-specific data provided by PPL for 
the 7-year period from 2001 to 2007. 

Milk production rate within a 
50-mi radius of the Bell Bend site 
(L/yr) 

949,783,840 Site-specific data provided by PPL in 
ER Table 5.4-9 (PPL Bell Bend 2013-
TN3377). 

Vegetable/fruit production rate 
within a 50-mi radius of the 
BBNPP site (kg/yr) 

757,711,190 Site-specific data provided by PPL in 
ER Table 5.4-11 (PPL Bell Bend 2013-
TN3377). 

Meat production rate within a 50-
mi radius of the BBNPP site 
(kg/yr) 

251,710,321 Site-specific data provided by PPL in 
ER Table 5.4-10 (PPL Bell Bend 2013-
TN3377). 

Pathway receptor locations 
(direction, distance, and 
atmospheric dispersion factors) − 
nearest site boundary, vegetable 
garden, residence, meat animal 

Table 5.4-14 and Tables 
2.7-151 to 2.7-157 of the 
ER (PPL Bell Bend 2013-
TN3377) 

Site-specific data provided by PPL 
(PPL Bell Bend 2013-TN3377). 

Consumption factors for milk, 
meat, leafy vegetables, and 
vegetables 

Milk (L/yr) 
 310 (adult) 
 400 (teen) 
 330 (child) 
 330 (infant) 
Meat (kg/yr) 
 110 (adult) 
 65 (teen) 
 41 (child) 
 0 (infant) 
Leafy vegetables (kg/yr) 
 64 (adult) 
 42 (teen) 
 26 (child) 
 0 (infant) 
Vegetables (kg/yr) 
 520 (adult) 
 630 (teen) 
 520 (child) 
 0 (infant) 

Table 5.4-8 of the ER (PPL Bell 
Bend 2013-TN3377) and RG 1.109 
(NRC 1977-TN90). 



Appendix G 

Draft NUREG–2179 G-8 April 2015 

Table G-4.  (contd) 
Parameter NRC Staff Value Comments 

Fraction of year leafy vegetables 
are grown 

0.58 Site-specific value from Table 5.4-7 of 
the ER (PPL Bell Bend 2013-TN3377). 

Fraction of year that milk cows 
are on pasture 

0.58 Site-specific value from Table 5.4-4 of 
the ER (PPL Bell Bend 2013-TN3377). 

Fraction of MEI vegetable intake 
from own garden 

0.76 Default value of GASPAR II code 
(Strenge et al. 1987-TN83). 

Fraction of milk-cow intake that is 
from pasture while on pasture 

1 Default value of GASPAR II code 
(Strenge et al. 1987-TN83). 

Average absolute humidity over 
the growing season (g/m3) 

6.6 Site-specific value from Table 5.4-7 of 
the ER (PPL Bell Bend 2013-TN3377). 

Average temperature over the 
growing season (°F) 

63.2 Site-specific value from Table 5.4-7 of 
the ER (PPL Bell Bend 2013-TN3377). 

Fraction of year beef cattle are on 
pasture 

0.58 Site-specific value from Table 5.4-7 of 
the ER (PPL Bell Bend 2013-TN3377). 

Fraction of year beef cattle intake 
that is from pasture while on 
pasture 

1 Default value of GASPAR II code 
(Strenge et al. 1987-TN83). 

(a) To convert Ci/yr to Bq/yr, multiply the value by 3.7 × 1010. 

G.2.4 Comparison of Doses to the Public from Gaseous Effluent Releases 1 

Table G-5 compares results documented in the ER (PPL Bell Bend 2013-TN3377) for doses 2 
from noble gases at the exclusion area boundary with the results calculated by the NRC staff.  3 
The doses provided by PPL and those calculated by the NRC staff were similar. 4 

Table G-5.  Comparison of Doses to the Public from Noble Gas Releases for a New Unit 5 

Type of Dose PPL ER (a) 
NRC Staff 

Calculation 
Percent 

Difference 
Gamma air dose at owner-controlled area 
boundary – noble gases only (mrad/yr) 

2.0 2.0 0

Beta air dose at owner-controlled area 
boundary – noble gases only (mrad/yr) 

4.5 4.5 0

Total body dose at owner-controlled area 
boundary – noble gases only (mrem/yr) 

1.3 1.3 0

Skin dose at owner-controlled area boundary 
– noble gases only (mrem/yr)

3.9 3.9 0

(a) Results from PPL ER Table 5.4-21 (PPL Bell Bend 2013-TN3377). 

Table G-6 compares doses to the MEI calculated by PPL and the NRC staff.  Doses to the MEI 6 
were calculated at the nearest residence, nearest garden, and nearest beef cattle.  The doses 7 
estimated by PPL and those calculated by the NRC staff were similar. 8 
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Table G-6.  Doses to the MEI from Gaseous Effluent Releases for a New Unit 1 

Location Pathway 
Total Body Dose 

(mrem/yr)(a) 
Skin Dose 

(mrem/yr)(a) 
Max Organ Dose 

(mrem/yr)(a) 
Nearest owner-
controlled area 
boundary 
(0.16 mi WSW) 

Plume 1.26 3.93 1.26 

Nearest residence, 0.79 
mi NNE 

Ground 5.28E-04 6.20E-04 5.28E-04

Nearest residence, 
0.53 mi WNW 

Inhalation 
Adult 
Teen 
Child 
Infant 

5.83E-03 
5.88E-03 
5.20E-03 
2.99E-03 

5.81E-03 
5.86E-03 
5.18E-03 
2.98E-03 

1.35E-02 (Thyroid) 
1.57E-02 (Thyroid) 
1.70E-02 (Thyroid) 
1.38E-02 (Thyroid) 

Nearest garden, 0.25 mi 
SSW 

Vegetable 
Adult 
Teen 
Child 

0.1640.266 
0.632 

0.163 
0.265 
0.631 

0.767 (Bone) 
1.27 (Bone) 
3.08 (Bone) 

Nearest meat animal, 
0.33mi WSW 

Meat 
Adult 
Teen 
Child 

0.0730 
0.0611 
0.114 

0.0729 
0.0611 
0.114 

0.353 (Bone) 
0.299 (Bone) 
0.561 Bone) 

Nearest milk cow, 0.74 
mi SSW 

Milk 
Adult 
Teen 
Child 
Infant 

1.69E-02 
3.04E-02 
7.35E-02 

0.152 

1.67E-02 
3.03E-02 
7.32E-02 

0.152 

7.86E-02 (Bone) 
0.154 (Bone) 
0.356 (Bone) 
0.697 (Bone) 

(a) Values in this table calculated by the NRC staff are the same as the PPL values from Table 5.4-20 of ER (PPL 
Bell Bend 2013-TN3377) with two exceptions.  The applicant’s calculation packages are correct, but wrong 
numbers were put into Table 5.4-20 for the skin dose to the nearest resident north northeast of the site and 
maximum organ dose to the nearest resident west northwest of the site.  

G.2.5 Comparison of Results − Population Doses 2 

Table G-7 compares the PPL population dose estimates taken from Table 5.4-15 of the ER 3 
(PPL Bell Bend 2013-TN3377) with the NRC staff estimates for the new unit.  The NRC staff’s 4 
independent calculation for population dose yields results that are comparable to the PPL ER 5 
estimates for the proposed BBNPP unit.  Both PPL and the NRC staff used the population 6 
estimate for the year 2080, which is a factor of 1.3 times higher than the population estimated 7 
for the year 2018 (5 years past the expected licensing action). 8 
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Table G-7. Comparison of Population Total Body Doses from Gaseous Effluent Releases 1 
for Proposed BBNPP 2 

Pathway 
PPL ER  

(person-rem/yr)(a)(b) 

NRC Staff Estimated 
Population 

(person-rem/yr)(a) Percent Difference 
Plume 3.74 3.74 0
Ground Plane 5.77E-03 5.77-03 0 
Inhalation 1.13E-01 1.13E-01 0
Vegetable Ingestion 2.51 2.51 0 
Milk Ingestion 7.58E-01 7.58E-01 0 
Meat Ingestion  1.12 1.12 0 
Total 8.25 8.25 0
(a) To convert from person-rem/yr to person-Sv/yr, divide by 100. 
(b) Results from PPL ER Table 5.4-15 (PPL Bell Bend 2013-TN3377). 

G.3 Cumulative Dose Estimates 3 

Table G-8 compares PPL’s results for cumulative dose estimates to the MEI with those 4 
calculated by the NRC staff.  Cumulative dose estimates include doses from all pathways 5 
(i.e., external, liquid effluent, and gaseous effluent) for both the proposed BBNPP and the 6 
adjacent existing SSES Units 1 and 2.  Cumulative dose estimates calculated by PPL (PPL Bell 7 
Bend 2013-TN3377) and the NRC staff were similar.   8 

Table G-8.  Comparison of Cumulative Doses to the Maximally Exposed Individual 9 

Dose PPL ER (a)(b) 
NRC Staff 
Estimate(c) 

Percent 
Difference 

Whole body (mrem/yr)(d) 12.3 12.3 0
Thyroid dose (mrem/yr)(d) 14.6 14.6 0
Dose to other organ – (mrem/yr)(d, e) 20.3 20.3 0
(a) Includes doses from direct radiation (PPL Bell Bend 2013-TN3377). 
(b) Sum of dose from liquid and gaseous effluent releases for the two existing units and the proposed unit are from 

Table 5.4-24 of the ER (PPL Bell Bend 2013-TN3377). 
(c) The NRC staff calculation included the sum of doses from liquid and gaseous effluent releases from the two 

existing units and the new proposed unit.  Doses from effluents for the existing SSES units were taken as the 
maximum from the 2007 to 2012 annual radioactive effluent release reports (PPL Susquehanna 2008-TN754; 
PPL Susquehanna 2009-TN743; PPL Susquehanna 2010-TN746; PPL Susquehanna 2011-TN714; PPL 
Susquehanna 2012-TN1912; PPL Susquehanna 2013-TN3757).   

(d) To convert from mrem/yr to mSv/yr, divide by 100. 
(e) PPL combined the critical organ (child-bone) for liquids and gaseous effluents to conservatively represent the 

maximum dose (PPL Bell Bend 2013-TN3377). 

G.4 Dose Estimates to the Non- Human Biota from Liquid and Gaseous 10 
Effluents 11 

To estimate doses to the non-human biota from the liquid and gaseous effluent pathways, the 12 
NRC staff used the LADTAP II code (Strenge et al. 1986-TN82), the GASPAR II code (Strenge 13 
et al. 1987-TN83), and input parameters supplied by PPL in its ER (PPL Bell Bend 2013-14 
TN3377) for its independent analysis. 15 
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G.4.1 Scope 1 

The NRC staff policy is to estimate radiation doses to representative biota species.  Fish, 2 
invertebrates, and algae are used as reference aquatic biota species.  Muskrats, raccoons, 3 
herons, and ducks are used as reference terrestrial biota species.  The NRC staff recognizes 4 
the LADTAP II computer program as an appropriate method for calculating dose to the aquatic 5 
biota and for calculating the liquid-pathway contribution to terrestrial biota.  The LADTAP II code 6 
calculates an internal dose component and an external dose component and sums them for a 7 
total body dose.  The NRC staff reviewed the input parameters used by PPL for 8 
appropriateness.  Default values from RG 1.109 (NRC 1977-TN90) were used when input 9 
parameters were not available.  The NRC staff concluded that all of the LADTAP II input 10 
parameters used by PPL were appropriate.  However, the NRC staff used a smaller dilution 11 
factor for calculating dose to raccoon and heron in its independent calculations using 12 
LADTAP II.   13 

The LADTAP II code calculates biota dose only from the liquid effluent pathway.  Terrestrial 14 
biota could also be exposed via the gaseous effluent pathway.  The gaseous pathway doses 15 
would be the same as doses for the MEI calculated using the GASPAR II code.  PPL (PPL Bell 16 
Bend 2013-TN3377) used the MEI doses at the owner-controlled area boundary (0.16 mi from 17 
the plant) to estimate these doses.  However, because animals may live within the owner-18 
controlled area, closer than maximally exposed humans, the NRC staff used a location 0.10 mi 19 
from the release point for estimating onsite biota exposures.  The ratio of radionuclide 20 
concentrations in air at the biota location to the concentrations at the MEI location is used to 21 
adjust (or scale) the dose.  Dose from exposure to atmospheric plumes is directly proportional to 22 
air concentration.  To account for the greater proximity of the main body mass of animals to the 23 
ground compared to humans, the biota calculation assumed a ground-deposition factor twice 24 
that used in the human MEI calculation.  The gaseous pathway doses are summed and 25 
combined with the liquid-pathway doses for a total dose for the representative biota species. 26 

Resources Used 27 

To calculate doses to the biota, the NRC staff used a personal computer version of the 28 
LADTAP II and GASPAR II computer codes entitled NRCDOSE Version 2.3.13 (ORNL 2008-29 
TN741).  NRCDOSE was obtained through the Oak Ridge Radiation Safety Information 30 
Computational Center. 31 

G.4.2 Input Parameters 32 

The NRC staff used the input parameters for LADTAP II and GASPAR II specified in 33 
Sections N.2.3 and N.2.4 to calculate biota dose. 34 

G.4.3 Comparison of Results 35 

Table G-9 compares PPL’s biota dose estimates from liquid and gaseous effluents taken from 36 
Table 5.4-29 of the ER (PPL Bell Bend 2013-TN3377) with the NRC staff’s estimates.  Dose 37 
estimates were similar until the NRC staff added a location closer to the sources of direct 38 
radiation and the gaseous release point. 39 
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Table G-9. Comparison of Dose Estimates to Biota from Liquid and Gaseous Effluents, 1 
BBNPP 2 

Biota Pathway
PPL ER(a) 
(mrad/yr) 

NRC Staff 
Calculation 
(mrad/yr) 

Percent 
Difference 

Fish Liquid 0.188 0.188 0
Gaseous(b) 

Direct(b) 
NA 
NA 

NA 
NA 

- 
- 

Muskrat Liquid 0.61 0.61 0
Gaseous 
Direct 

1.27 
1.87 

1.5 
9(c) 

18 
381 

Raccoon Liquid 0.16 0.20 25
Gaseous 
Direct 

1.27 
1.87 

1.5 
9(c) 

18 
381 

Heron Liquid 1.65 2.07 33
Gaseous 
Direct 

1.27 
1.87 

1.27 
4(d) 

0 
114 

Duck Liquid 0.59 0.59 0
Gaseous 
Direct  

1.27 
1.87 

1.27 
4(d) 

0 
114 

Algae Liquid 2.13 2.13 0
Gaseous(b) 

Direct(b) 
NA 
NA 

NA 
NA 

- 
- 

Invertebrate Liquid 0.66 0.66 0
Gaseous(b) 

Direct(b) 
NA 
NA 

NA 
NA 

- 
- 

(a) PPL Bell Bend 2014TN3377. 
(b) Fish, invertebrate species, and algae would not be exposed to gaseous effluents or direct exposure. 
(c) Direct dose to muskrat and raccoon based on 2010 thermoluminescent dosimeter data from average of 18 

mrad/yr for the 5 TLD stations closest to an Independent Spent Fuel Storage Installation and a Low Level 
Radioactive Waste Handling Facility.  Assumed half-year residence time. 

(d) Direct dose to heron and duck based on the PPL values of 1.87 mrad/yr at the owner-controlled area boundary 
rounded up to 2.0 and then doubled to account for closer proximity of animals to sources than the owner-
controlled area boundary.  
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APPENDIX H 

Authorizations and Consultations 

This appendix contains a list of the environment-related authorizations, permits, and 1 
certifications potentially required by Federal, State, regional, local, and affected Native 2 
American tribal agencies related to the combined license, pre-construction, construction, and 3 
operation of the proposed new nuclear unit at the Bell Bend Nuclear Power Plant site.  The table 4 
is reproduced from Table 1.3-1 of the Environmental Report, Revision 4 (Accession No. 5 
ML13120A411), and letter dated January 27, 2014 (Accession No. ML14052A083), submitted to 6 
the U.S. Nuclear Regulatory Commission (NRC) by PPL Bell Bend, LLC (PPL). 7 
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APPENDIX I 

Greenhouse Gas Footprint Estimates 
for a Reference 1,000-MW(e) Reactor 

1 The review team has estimated the greenhouse gas (GHG) footprint of various activities 
2 associated with nuclear power plants.  These activities include building, operating, and 
3 decommissioning a plant.  The estimates include direct emission from the nuclear facility and 
4 indirect emissions from workforce transportation and the fuel cycle.  

Preconstruction/construction equipment estimates listed in Table I-1 are based on hours of 5 
equipment use estimated for a single nuclear power plant at a site requiring a moderate amount 6 
of terrain modification (UniStar 2007-TN1564).  Preconstruction/construction equipment carbon 7 
monoxide (CO) emission estimates were derived from the hours of equipment use and carbon 8 
dioxide (CO2) emissions were then estimated from the CO emissions using a scaling factor of 9 
172 tons of CO2 per ton of CO.  The scaling factor is based on the ratio of CO2 to CO emission 10 
factors for diesel fuel industrial engines as reported in Table 3.3-1 of AP-42 (EPA 2012-11 
TN2647).  A CO2 to total GHG equivalency factor of 0.991 is used to account for the emissions 12 
from other GHGs such as methane (CH4) and nitrous oxide (N2O).  The equivalency factor is 13 
based on non-road/construction equipment (Chapman et al. 2012-TN2644).  Equipment 14 
emissions estimates for decommissioning are assumed to be one-half of those for 15 
preconstruction/construction.  Data on equipment emissions for decommissioning are not 16 
available; the one-half factor is based on the assumption that decommissioning would involve 17 
less earthmoving and hauling of material, as well as fewer labor hours, when compared with 18 
preconstruction/construction. 19 

Table I-1. GHG Emissions from Equipment Used in Preconstruction/Construction and 20 
Decommissioning (MT CO2e) 21 

Equipment 
Preconstruction/Construction 

Total(a) 
Decommissioning 

Total(b)

Earthwork and dewatering 12,000   6,000 
Batch plant operations   3,400   1,700 
Concrete    5,400   2,700 
Lifting and rigging   5,600   2,800 
Shop fabrication   1,000  500 
Warehouse operations   1,400  700 
Equipment maintenance 10,000   5,000 
Total(c) 39,000 19,000
(a) Based on hours of equipment usage over a 7-year period  
(b) Based on equipment usage over a 10-year period 
(c) Results are rounded 

Table I-2 lists the review team’s estimates of the CO2 equivalent (CO2e) emissions associated 22 
with workforce transportation.  Workforce estimates for new plant preconstruction/construction 23 
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are conservatively based on estimates in various combined license applications, and the 1 
operational and decommissioning workforce estimates are based on Supplement 1 to  2 
NUREG–0586 (NRC 2002-TN665).  The table lists the assumptions used to estimate total miles 3 
traveled by each workforce and the factors used to convert total miles to metric tons (MT) CO2e.  4 
The workers are assumed to travel in gasoline-powered passenger vehicles (cars, trucks, vans, 5 
and sport utility vehicles) that get an average of 21.6 mi/gal of gasoline (FHWA 2012-TN2645).  6 
Conversion from gallons of gasoline burned to CO2e is based on the U.S. Environmental 7 
Protection Agency (EPA) emissions factors (EPA 2012-TN2643). 8 

Table I-2.  Workforce GHG Footprint Estimates 9 

Preconstruction/ 
Construction 

Workforce 
Operational 
Workforce 

Decommissioning 
Workforce 

SAFSTOR 
Workforce

Commuting trips  
(round trips per day) 

1,000 550 200 40

Commute distance  
(miles per round trip) 

40 40 40 40

Commuting days  
(days per year) 

365 365 250 365

Duration  
(years) 

7 40 10 40

Total distance traveled 
(miles)(a)

102,000,000 321,000,000 20,000,000 23,000,000

Average vehicle fuel 
efficiency(b)  
(miles per gallon) 

21.6 21.6 21.6 21.6

Total fuel burned(a) 
(gallons)

4,700,000 14,900,000 900,000 1,100,000 

CO2 emitted per gallon(c)  
(MT CO2) 

0.00892 0.00892 0.00892 0.00892

Total CO2 emitted(a)  
(MT CO2) 

42,000 133,000 8,000 10,000

CO2e factor(c)  
(MT CO2/ MT CO2e) 

0.977 0.977 0.977 0.977

Total GHG emitted(a)  
(MT CO2e) 

43,000 136,000 8,000 10,000

(a) Results are rounded.  
(b) Source:  FHWA 2012-TN2645. 
(c) Source:  EPA 2012-TN2643. 

Title 10 of the Code of Federal Regulations Part 51 Section 51(a) (10 CFR 51.51(a) [TN250]) 10 
states that every environmental report prepared for the combined license stage of a light-water-11 
cooled nuclear power reactor shall take Table S–3 from 10 CFR 51.51(b) as the basis for 12 
evaluating the contribution of the environmental effects of the uranium fuel cycle to the 13 
environmental costs of licensing the nuclear power reactor.  10 CFR 51.51(a) further states that 14 
Table S–3 shall be included in the environmental report and may be supplemented by a 15 
discussion of the environmental significance of the data set forth in the table as weighed in the 16 
analysis for the proposed facility. 17 
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Table S–3 does not provide an estimate of GHG emissions associated with the uranium fuel 1 
cycle; it only addresses pollutants that were of concern when the table was promulgated in the 2 
1980s.  However, Table S–3 does state that 323,000 MWh is the assumed annual electric 3 
energy use for the reference 1000-MW(e) nuclear plant and this 323,000 MWh of annual electric 4 
energy is assumed to be generated by a 45-MW(e) coal-fired power plant burning 118,000 MT 5 
of coal.  Table S–3 also assumes approximately 135,000,000 standard cubic feet (scf) of natural 6 
gas is required per year to generate process heat for certain portions of the uranium fuel cycle.  7 
The review team estimates that burning 118,000 MT of coal and 135,000,000 scf of natural gas 8 
per year results in approximately 253,000 MT of CO2e being emitted into the atmosphere per 9 
year due to the uranium fuel cycle. 10 

The review team estimated GHG emissions related to plant operations from a typical usage of 11 
various diesel generators onsite (UniStar 2007-TN1564).  Carbon monoxide emission estimates 12 
were derived assuming an average of 600 hr of emergency diesel generator operation per year 13 
(four generators, each operating 150 hr/yr) and 200 hr of station blackout diesel generator 14 
operation per year (two generators, each operating 100 hr/yr).  A scaling factor of 172 was then 15 
applied to convert the CO emissions to CO2 emissions, and a CO2 to total GHG equivalency 16 
factor of 0.991 was used to account for the emissions from other GHGs such as CH4 and N2O. 17 

Given the various sources of GHG emissions discussed above, the review team estimates the 18 
total life-cycle GHG footprint for a reference 1,000 MW(e) nuclear power plant with an 80 19 
percent capacity factor to be about 10,500,000 MT.  The components of the footprint are 20 
summarized in Table I-3.  The uranium fuel cycle component of the footprint dominates all other 21 
components.  It is directly related to power generated.  As a result, it is reasonable to use 22 
reactor power to scale the footprint to larger reactors. 23 

The Intergovernmental Panel on Climate Change (IPCC) released a special report on 24 
renewable energy sources and climate change mitigation in 2012 (IPCC 2012-TN2648).  Annex 25 
II of the IPCC report includes an assessment of previously published works on life-cycle GHG 26 
emissions from various electric generation technologies, including nuclear energy.  The IPCC 27 
report included in its assessment only material that passes certain screening criteria for quality 28 
and relevance.  The IPCC screening yielded 125 estimates of nuclear energy life-cycle GHG 29 
emissions from 32 separate references.  The IPCC-screened estimates of the life-cycle GHG 30 
emissions associated with nuclear energy, as shown in Table A.II.4 of the report, ranged more 31 
than two orders of magnitude, from 1 to 220 g of CO2e/kWh, with 25 percentile, 50 percentile, 32 
and 75 percentile values of 8 g CO2e/kWh, 16 g CO2e/kWh, and 45 g CO2e/kWh, respectively.  33 
The range of the IPCC estimates is due, in part, to assumptions regarding the type of 34 
enrichment technology used, how the electricity used for enrichment is generated, the grade of 35 
mined uranium ore, the degree of processing and enrichment required, and the assumed 36 
operating lifetime of a nuclear power plant. 37 

The review team’s life-cycle GHG estimate of approximately 10,500,000 MT CO2e for the 38 
reference 1,000 MW(e) nuclear plant is equal to about 37.5 g CO2e/kWh, which places the 39 
review team estimate between the 50 and 75 percentile values of the IPCC estimates in 40 
Table A.II.4 of the report. 41 
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In closing, the review team considers the footprint estimated in Table I-3 to be appropriately 1 
conservative.  The GHG emissions estimates for the dominant component (uranium fuel cycle) 2 
are based on 30-year-old enrichment technology assuming that the energy required for 3 
enrichment is provided by coal-fired generation.  Different assumptions related to the source of 4 
energy used for enrichment or the enrichment technology that would be just as reasonable 5 
could lead to a significantly reduced footprint.  6 

Table I-3.  Nuclear Power Plant Lifetime GHG Footprint 7 

Source	
Activity 

Duration (yr)
Total Emissions	

(MT CO2e)	
Preconstruction/construction equipment   7    39,000 
Preconstruction/construction workforce   7    43,000 
Plant operations 40  181,000 
Operations workforce 40  136,000 
Uranium fuel cycle 40 10,100,000 
Decommissioning equipment 10    19,000 
Decommissioning workforce 10  8,000 
SAFSTOR workforce 40    10,000 
Total(a) 10,500,000
(a) Results are rounded 

Emissions estimates presented in the body of this environmental impact statement have been 8 
scaled to values that are appropriate for the proposed project.  The uranium fuel cycle 9 
emissions have been scaled by reactor power and plant capacity factor using the scaling factor 10 
determined in Chapter 6 and by the number of reactors to be built.  Plant operations emissions 11 
have been adjusted to represent the number of large GHG emissions sources (diesel 12 
generators, boilers, etc.) associated with the project.  The workforce emissions estimates have 13 
been scaled to account for differences in workforce numbers and commuting distance.  Finally, 14 
equipment emissions estimates have been scaled by estimated equipment usage.  As can be 15 
seen in Table I-3, only the scaling of the uranium fuel-cycle emissions estimates makes a 16 
significant difference in the total carbon footprint of the project. 17 
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APPENDIX J 

PPL Bell Bend, LLC Least  Environmentally  
Damaging Practicable Alternative Onsite and 

Offsite Alternative Analysis 

1 PPL Bell Bend, LLC (PPL) provided an alternative site analysis (PPL Nuclear 
2 Development 2011-TN2274) that describes the offsite alternatives relative to wetland and 
3 stream impacts and a statement about the least environmentally damaging practical 
4 alternatives.  PPL also provided an onsite alternative analysis that describes the onsite 
5 alternative layouts relative to wetland and stream impacts.  These alternative site analyses can 
6 be found in the NRC Agencywide Document Access and Management System (ADAMS) under 
7 accession number ML15078A481.  ADAMS is accessible from the NRC website at 
8 http://www.nrc.gov-rm/adams.html.#web-based-adams (in the Public Electronic Reading Room; 
9 note: the URL is case-sensitive). 

10 Reference 

11 PPL Nuclear Development (PPL Nuclear Development, LLC).  2011.  PPL Bell Bend Nuclear 
12 Power Plant, Luzerne County, Salem Township, Pennsylvania, Joint Permit Application, 
13 Revision 1.  Allentown, Pennsylvania.  Accession No. ML13057A754.  TN2274. 
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APPENDIX K 

PPL Bell Bend, LLC Mitigation Plan Summary   
for Wetland and Stream Impact  

Summary of Compensatory Mitigation Plan 
for Wetland and Stream Impacts Associated with 

the Bell Bend Nuclear Power Plant (BBNPP) 

Throughout the site selection and planning phase for the BBNPP project, steps were taken to 1 
avoid and minimize environmental impacts.  Unfortunately, not all impacts could be avoided or 2 
minimized.  The remaining unavoidable impacts are addressed through the performance of three 3 
primary mitigation projects.  The proposed compensatory mitigation for the unavoidable impacts 4 
on wetlands and surface waters of the proposed BBNPP is intended to meet the mitigation 5 
requirements of the U.S. Army Corps of Engineers (USACE or Corps) Baltimore District, and 6 
includes the creation and enhancement of wetlands and streams to achieve conditions more 7 
suitable for use by wildlife species native to the region.  The mitigation areas were chosen 8 
following a mitigation site selection process.  Four general mitigation strategies were initially 9 
identified:  (1) onsite and in-kind, (2) onsite and out of kind, (3) offsite and in-kind, and (4) offsite 10 
and out of kind.  The mitigation strategy chosen for the proposed BBNPP project provides for 11 
onsite and in-kind mitigation, because this strategy or mitigation action would replace wetland 12 
and stream acreage and functional losses more effectively than the other three strategies.  13 

The USACE requires mitigation for permanent impacts on jurisdictional streams and wetlands, 14 
characterized by either the permanent placement of fill/grading in a stream (stream 15 
enclosure/stream relocation) or by the permanent placement of fill/grading in a wetland (wetland 16 
converted to upland).  Permanent stream and wetland impacts resulting from the BBNPP are 17 
primarily caused by bridge and utility crossings as well as fill placement associated with the 18 
water-intake structure and plant infrastructure. 19 

The USACE also requires mitigation for permanent wetland conversion impacts, characterized 20 
by the permanent conversion of a palustrine, forested (PFO) wetland type to either a palustrine 21 
shrub-scrub (PSS) wetland type or a palustrine, emergent (PEM) wetland type.  The overall 22 
wetland location and acreage is not affected, but the lost functions and values must be 23 
considered and mitigated.  Conversion impacts resulting from the BBNPP are primarily caused 24 
by the cutting of trees for transmission lines, bridge spans, etc., that cause PFO wetlands to be 25 
converted to PSS or PEM wetlands.  Tables K-1, K-2, and K-3 at the end of this appendix 26 
summarize projected impacts on jurisdictional waters and wetlands and acres of proposed 27 
mitigation actions. 28 

The mitigation plan chosen for the proposed BBNPP provides for onsite and in-kind mitigation 29 
that will replace wetland and stream acreage, and their function and value losses.  The mitigation 30 
plan was designed to adhere to the Pennsylvania Code of Regulations (PA Code 25-105-31 
TN1835) and address the concerns of the cooperating agencies, USACE, Susquehanna River 32 
Basin Commission, Pennsylvania Department of Environmental Protection, Pennsylvania 33 
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Department of Conservation and Natural Resources, Pennsylvania Fish and Boat Commission, 1 
and Pennsylvania Game Commission.  This summary of the mitigation plan incorporates updates 2 
to the Joint Permit Application as submitted by PPL Bell Bend, LLC (PPL) to the Corps (PPL 3 
Nuclear Development 2011-TN1952). 4 

The BBNPP Mitigation Plan was prepared in accordance with “Compensatory Mitigation for 5 
Losses of Aquatic Resources:  Final Rule” (Mitigation Rule) (33 CFR Part 325 [TN425] and 33 6 
CFR Part 332 [TN1472]) dated April 10, 2008.  At the time of mitigation planning, there were/are 7 
no wetland banking opportunities or in-lieu fee programs available in Pennsylvania.  Therefore, 8 
all proposed wetland and stream mitigation projects involve an onsite, in-kind permittee-9 
responsible watershed approach.  PPL proposes onsite and in-kind wetland and stream 10 
restoration and enhancement to mitigate the proposed impacts on the USACE jurisdictional 11 
waters.  The plan proposes to replace functions and values that would be lost with the 12 
construction of BBNPP. 13 

Compensatory mitigation for unavoidable impacts on approximately 10.25 ac of jurisdictional, 14 
forested and emergent (herbaceous) wetlands, and 0.14 ac (742 linear feet) of stream habitat, 15 
will be required to satisfy the Section 10/ 404 standards of the Clean Water Act (33 USC 1251 et 16 
seq.-TN662) and to obtain regulatory authorization for BBNPP construction. 17 

This work includes (1) a stream and floodplain restoration project on two reaches of Walker 18 
Run, creating and enhancing wetlands and wild trout habitat as well as mitigating for permanent 19 
stream impacts; (2) removing a section of Confers Lane, creating wetlands and restoring a 20 
hydrologic connection between two exceptional value (EV) wetlands; and (3) restoring the North 21 
Branch Canal, enhancing wetlands at the PPL Riverlands location, and extending the existing 22 
recreational trail system.   23 

The chosen mitigation projects are intended to address watershed and site-specific concerns 24 
such as replacement of forested wetland habitat and habitat quality improvements for 25 
reproducing brown trout populations in Walker Run.  The mitigation plans propose to enhance 26 
specific stream portions by reducing sedimentation and stream bank erosion and improving the 27 
availability of trout-spawning substrate.  Varying in-stream conditions including riffles, runs, and 28 
pools, as well as fish habitat structures will be established, and eventually a mature PFO 29 
wetland will exist along the length of the restored reach, improving canopy cover and reducing 30 
stream temperatures.  The stream restoration and preservation mitigation opportunities will 31 
offset losses to watershed functions by increasing the ability to provide floodwater storage, 32 
naturally recharge local aquifers, improve water quality, and maintain stream and riparian 33 
functions that support corresponding ecology. 34 

After the onsite wetland creation, wetland enhancement, and stream restoration activities for the 35 
proposed BBNPP project, annual monitoring conducted for 5 years, including monitoring for 36 
benthic macroinvertebrate and fish assessments in Walker Run, would be implemented in 37 
accordance with the requirements of the Mitigation and Monitoring Guidelines (USACE) (33 CFR 38 
Part 325 [TN425] and 33 CFR Part 332 [TN1472]).  Furthermore, these projects would be 39 
protected in perpetuity through establishment of a legally binding protection mechanism.  In 40 
addition, PPL is proposing 50-ft forested buffers will remain surrounding the majority of EV 41 
wetlands within the project boundary. 42 
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K.1 Wetland Mitigation 1 

After field reconnaissance and site walk-through of the Bell Bend site between 2008 and 2011, 2 
specific locations were identified as having potential for wetland enhancement, or as being 3 
suitable for the creation of wetland communities. 4 

The wetland mitigation component of the compensatory mitigation plan includes the following 5 
activities:6 

 Walker Run wetland creation, enhancement, and stream restoration.  This proposed project7 
will use natural stream channel design techniques to improve channel stability, water quality,8 
and aquatic habitat along Walker Run and to restore the functionality of the floodplain.  The9 
project will create 7.87 ac of wetlands and enhance an additional 5.5 ac through invasive10 
species removal and the planting of native herbaceous vegetation, shrubs, and trees.  The11 
project will also re-establish the connection between Walker Run and its floodplain to improve12 
hydrology.  The planting plan for this project was designed with the goal of eventually13 
establishing mature PFO wetlands to mitigate for losses to forested wetland habitat, including14 
Indiana bat habitat, resulting from permanent and wetland conversion impacts.  The functions15 
provided by these wetlands will exceed the functions lost as a result of BBNPP project16 
impacts and will include enhanced fish habitat, stream stabilization, groundwater recharge,17 
sediment reduction, flood flow alteration, and water quality improvements.18 

 The implementation of the Walker Run mitigation project will cause permanent impacts on19 
0.25 ac of existing PEM wetlands at locations where the new stream channel will displace20 
existing wetlands.  However, the net mitigation totals created by the Walker Run mitigation21 
component will replace the affected PEM areas.22 

 Riverlands − North Branch Canal (NBC) restoration with wetland enhancement.  The23 
reconnection of the NBC in its historical alignment has been identified as the preferred24 
solution to address the proposed filling of the existing man-made NBC outfall channel as part25 
of the intake structure construction.  Also, 1.24 ac of wetlands will be enhanced near the26 
proposed intake structure.  The reconnection of the canal and enhancement of existing27 
wetlands will mitigate for the wetland functions and values lost in conjunction with the intake28 
structure construction such as recreation, educational opportunities, uniqueness, and visual29 
quality.30 

 Confers Lane Removal to create and enhance wetlands.  The abandonment of Confers Lane31 
presents an opportunity to remove the roadbed, re-establish a connection between existing32 
EV wetlands, and create 0.36 ac of additional forested wetland habitat.  This small area will33 
be planted with native herbaceous plants, shrubs, and trees to restore the PFO wetland post34 
construction.35 

K.2 Stream Mitigation 36 

The proposed BBNPP site contains two proposed stream restoration reaches.  The stream 37 
reaches proposed for mitigation activities are contained within the main stem of Walker Run and 38 
include the following: 39 

The Walker Run mitigation project will also account for all of the required stream mitigation for 40 
BBNPP.  The existing straightened and channelized stream will be realigned, creating and 41 
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enhancing a total of 2,213 linear feet of channel.  Stream channel will be created where the 1 
existing channel is moved and lengthened.  A net total of 1,360 linear feet of created stream 2 
channel and 853 linear feet of enhanced channel will result from the Walker Run mitigation 3 
project.  Stream enhancements occur where the stream remains in its existing location but 4 
channel improvements are made such as bank grading or planting native vegetation.  The 5 
implementation of the Walker Run mitigation project will cause permanent impacts on the 6 
approximate 2,799 linear feet of channel that will be abandoned in order to create 4,159 linear 7 
feet of new channel, thus resulting in a net gain of 1,360 linear feet of stream.  The net 8 
mitigation totals created by the Walker Run mitigation component will replace the affected 9 
stream lengths.   10 

The proposed stream restoration and stream preservation measures are intended to 11 
compensate for the unavoidable, direct loss of physical, biological and/or riparian function of 12 
affected streams.  Stream restoration will take advantage of opportunities to reconnect channels 13 
to their historic flow paths and restore active connection to wooded floodplains.  Stream 14 
preservation activities, intended to improve existing stream physical and ecological functions 15 
within the channel’s current flow path, include bank grading operations and floodplain creation 16 
at lower elevations, bank treatments, and native plantings. 17 

K.3 Essential Service Water Emergency Makeup System Pond Mitigation 18 

Although not required by the USACE, due to the fact that the pond will be constructed in 19 
uplands, the applicant will mitigate for the temporary impacts caused by the Essential Service 20 
Water Emergency Makeup System Pond construction.  Construction of the Essential Service 21 
Water Emergency Makeup System Pond will require dewatering to support construction under 22 
dry conditions.  This will result in 5.56 ac of temporary impacts on adjacent Wetlands 11 and 12 23 
and temporary hydrology impacts on approximately 1,400 linear feet of Tributary 1 to Walker 24 
Run and Tributary 2.  The mitigation plan calls for using the pumped groundwater by direct 25 
discharge and spray irrigation to maintain the water levels in the adjacent wetlands and stream 26 
to near natural conditions during the 18-month to 2-year construction period. 27 

Table K-1. Summary of Impacts on Jurisdictional Wetlands and Waters and 28 
Recommended Mitigation  29 

Wetland/Stream Type Area of Impact Impact Type 

Recommended Mitigation (tied 
to replacement of functions 

and values) 
Forested wetland (PFO) 0.51 ac Permanent grading/fill @ 2:1 = 1.02 ac 
Forested wetland (PFO) 9.00 ac Permanent conversion < 2:1 = < 18.00 ac  
Emergent wetland (PEM) 0.74 ac Permanent grading/fill @ 1:1 = 0.74 ac 
Emergent wetland (PEM) 0.90 ac Temporary grading/fill NA; area will revert back to PEM 

post-construction conditions 
Total area of permanent wetland impact = 10.25 ac 
Total area of temporary wetland impact = 0.90 ac 
Riparian stream 742 linear feet Permanent grading/fill @ 1:1 = 742 linear feet) 
Riparian 
stream/Susquehanna river 

317 linear feet Temporary grading/fill 
(includes river dredging) 

NA   

Total feet of permanent waters impact = 742 linear feet 
Total feet of temporary waters impacts = 317 linear feet 
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Table K-2.  Summary of Proposed Wetlands Mitigation 1 

Proposed Wetland Impact Proposed Wetland Mitigation Surplus Wetlands Mitigation 
Forested wetland (PFO):  
9.51 ac 

Forested Creation (PFO):  8.23 ac  
Forested Enhancement (PFO):  6.74 ac 
(put toward PFO conversion impacts)(a) 

Creation Surplus: 7.21 ac 

Emergent wetland (PEM):  
0.74 ac 

NA Creation Deficit: 0.74 ac 

Total (all types) = 10.25 ac Total (all types) = 15.03 ac Net Creation Surplus:  6.47 ac 
(put toward PFO conversion 
impacts)(a) 

(a) The functions and values of the 9.00 ac PFO conversion impact will be mitigated for by 6.47 ac of PFO creation, 
6.74 ac of PFO enhancement, and 1,471 linear feet of stream mitigation. 

Table K-3.  Summary of Proposed Stream Impacts 2 

Proposed Stream Impact Proposed Stream Mitigation Surplus Stream Mitigation 
742 linear feet Net Stream Channel Created:  1,360 

linear feet 
Net Stream Channel Enhanced:  853 
linear feet 

Creation Surplus:  618 linear 
feet 
Enhancement Surplus:  853 
linear feet 

Total (all types):  742 linear 
feet 

Total (all types):  2,213 linear feet Net Surplus:  1,471 linear feet 
(put toward conversion PFO 
impacts)(a) 

(a) The functions and values of the 9.00 ac PFO conversion impact will be mitigated for by 6.47 ac of PFO creation, 
6.74 ac of PFO enhancement, and 1,471 linear feet of stream mitigation. 

The Mitigation Plan for Wetland and Stream Impacts will be included in the USACE permit 3 
decision and will be available for review and inspection (although not for distribution) at: 4 

U.S. Army Corps of Engineers, Baltimore District 5 
Operations Division, Regulatory Branch 6 
State College Field Office 7 
1631 South Atherton Street 8 
Suite 102 9 
State College, PA  16801 10 

Note:  Please contact Mrs. Amy Elliott, Regulatory Project Manager, by e-mail at 11 
amy.h.elliott@usace.army.mil or phone number (814) 235-0573, to make arrangements for 12 
reviewing the Mitigation Plan. 13 

K.4 References 14 

33 CFR Part 325.  2008.  Code of Federal Regulations, Title 33, Navigation and Navigable 15 
Waters, Part 325, "Processing of Department of the Army Permits."  Washington, D.C.  TN425. 16 

33 CFR Part 332.  2012.  Code of Federal Regulations, Title 33, Navigation and Navigable 17 
Waters, Part 332, "Compensatory Mitigation for Losses of Aquatic Resources.”  Washington, 18 
D.C.  TN1472. 19 
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Pennsylvania Code, Harrisburg, Pennsylvania.  TN1835. 4 

PPL Nuclear Development (PPL Nuclear Development, LLC).  2011.  Bell Bend Nuclear Power 5 
Plant Salem Township, Luzerne County, Pennsylvania, Joint Permit Application, Revision 1,  6 
Binder 1C, Section R—Construction Dewatering Mitigation Plan.  Allentown, Pennsylvania.  7 
Accession No. ML121930038.  TN1952. 8 
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APPENDIX L 

PPL’s Responses to Comments Received by the 
U.S. Army Corps of Engineers from 

the Public Notice 

1 In accordance with 33 CFR 325.2(a)(3) (TN425) of the U.S. Army Corps of Engineers’ (USACE) 
2 regulations, if the District determines, based on comments received in response to the public 
3 notice, that the views of the applicant on a particular issue is necessary to make a public 
4 interest determination, the applicant will be given the opportunity to furnish views on such 
5 issues.  The USACE has provided PPL Bell Bend, LLC (PPL) with the opportunity to furnish 
6 resolutions or rebuttals of all objections and comments.  PPL responses to public notice 
7 comments joint permit application PN-12-07 can be found in the U.S. Nuclear Regulatory 
8 Commission (NRC) Agencywide Document Access and Management System (ADAMS) under 
9 accession number ML130070004 (PPL Bell Bend 2012-TN4210).  ADAMS is accessible from 

the NRC website at http://www.nrc.gov/reading-rm/adams.html#web-based-adams (in the Public 10 
Electronic Reading Room; note: the URL is case-sensitive).  The USACE will evaluate and 11 
consider comments, objections, and rebuttals as part of the permit review process.  The USACE 12 
alone is responsible for reaching a decision on the merits of any application. 13 

The USACE will base its evaluation of the Department of the Army Individual Permit application 14 
on the requirements of Corps regulations, the Clean Water Act (33 USC 1251 et seq.-TN662) 15 
Section 404(b)(1) Guidelines, and the USACE public interest review process.  The USACE 16 
permit decision will be made in its record of decision.  As referenced below in Enclosure 10 of 17 
the applicant’s response, the documents listed in Table L-1 were provided to the commenters 18 
for inclusion in the project record.  19 

Table L-1.  Documents Provided to Commenters for Inclusion in the Project Record 20 

Reference Document Title ML Number 

Ecology III.  Environmental Studies in the Vicinity of the Susquehanna Steam Electric 
Station, 2008 Water Quality, Benthic Macroinvertebrates, and Fishes.  Prepared for PPL 
Susquehanna, LLC, July 2009.   

ML13007A016 

Ecology III.  Environmental Studies in the Vicinity of the Susquehanna Steam Electric 
Station, 2009 Water Quality and Fishes.  Prepared for PPL Susquehanna, LLC, 
September 2010.  

ML12187A054 

Ecology III.  Environmental Studies in the Vicinity of the Susquehanna Steam Electric 
Station, 2010 Water Quality and Fishes.  Prepared for PPL Susquehanna, LLC, 
November 2011.   

ML12187A052 

Normandeau Associates, Inc.  Potential Effects of the Bell Bend Project on Aquatic 
Resources and Downstream Users, Proposed Bell Bend Nuclear Power Plant site, 
Luzerne County, Pennsylvania.  Report No 21665.001-LFHC3, Revision 1, May 10, 
2012.   

ML12193A480 

Normandeau Associates, Inc.  Study Plan for a Mussel Survey in the Susquehanna 
River Near the Proposed Bell Bend Project at Berwick, PA.  August 2011. 

ML13007A016 
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Table L-1.  (contd) 

Reference Document Title ML Number 

Normandeau Associates, Inc., Ecology III, and Environmental Resources 
Management.  Study Plan to Collect Supplemental Data to Assess the Potential 
Effects of the Bell Bend Project on Water Quality of Backwater Areas Used by Fry and 
Young-of-the-Year Smallmouth Bass.  Report No. 21665.001-SMB1, Revision 1, 
April 2012.   

ML13007A016 
ML13007A017 
ML13007A018 

PPL Nuclear Development, LLC, BNP-2011-202, “Bell Bend Nuclear Power Plant, 
BBNPP IFIM and Aquatic Studies Workplan.”  Correspondence to the SRBC, Docket 
No. 52-039, October 31, 2011. 

Ml13007A019 

PPL Nuclear Development, LLC, BNP-2012-044, “Bell Bend Nuclear Power Plant, 
Response to Comments Concerning Seasonal Availability and Water Use.”  
Correspondence to the SRBC, Docket No. 52-039, February 23, 2012. 

ML12096A188 

PPL Nuclear Development, LLC, BNP-2012-080, “Bell Bend Nuclear Power Plant, 
PPL Response to Commission Letters, Young of the Year (YOY) Bass 2012 Study 
Planning.”  Correspondence to the SRBC, Docket No. 52-039, March 23, 2012. 

ML12151A223 

PPL Nuclear Development, LLC, BNP-2012-136, “Bell Bend Nuclear Power Plant, 
Avoidance of Consumptive Use, Revised Evaluation of Bell Bend Cooling Options.”  
Correspondence to the SRBC, Docket No. 52-039, August 21, 2012. 

ML122560883 

PPL Nuclear Development, LLC, BNP-2012-193, “Bell Bend Nuclear Power Plant 
Indiana Bat Biological Evaluation and Management Plan.”  Correspondence to the 
NRC, Docket No. 52-039, August 30, 2012. 

ML122690324 

PPL Nuclear Development, LLC, BNP-2012-200, “Bell Bend Nuclear Power Plant, 
Mussel Survey Report.”  Correspondence to the SRBC, Docket No. 52-039, 
September 6, 2012. 

ML12262A004 

Sargent & Lundy, LLC.  Construction Dewatering Design, Bell Bend Nuclear Power 
Plant, UniStar Nuclear Energy, Non-Safety Related.  Report No. SL-009665, 
Revision 3, November 18, 2011.   

ML13007A009 
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APPENDIX M 

Severe Accident Mitigation Alternatives

M.1 Introduction 1 

PPL Bell Bend, LLC (PPL) has submitted an application to construct an AREVA NP Inc. 2 
(AREVA) U.S. Evolutionary Power Reactor (U.S. EPR) at the Bell Bend Nuclear Power Plant 3 
(BBNPP) site.  Current policy developed after the Limerick decision (Limerick Ecology Action v. 4 
NRC 1989-TN2067) requires that the U.S. Nuclear Regulatory Commission (NRC) consider 5 
alternatives to mitigate the consequences of severe accidents in a site-specific environmental 6 
impact statement (EIS).  The severe accident mitigation alternative (SAMA) review presented 7 
here considers both severe accident mitigation design alternatives (SAMDAs) and procedural 8 
alternatives.   9 

In Title 10 of the Code of Federal Regulations (CFR) 52.79(a)(38) (TN251), the NRC requires 10 
that applicants for a combined construction permit and operating license (combined license or 11 
COL) include “… a description and analysis of design features for the prevention and mitigation 12 
of severe accidents…”  in the Final Safety Analysis Report (FSAR).  The PPL COL application 13 
provides this information in the FSAR (PPL Bell Bend 2013-TN3447).  The environmental report 14 
(ER) (PPL Bell Bend 2013-TN3377) submitted by PPL also includes information regarding the 15 
SAMA analysis.   16 

In 10 CFR 52.47(a)(23) (TN251), the NRC requires that applicants for design certification 17 
include “… a description and analysis of design features for the prevention and mitigation of 18 
severe accidents…” in the application for design certification.  In 10 CFR 52.47(a)(27) (TN251), 19 
the NRC requires a description of a “…design-specific probabilistic risk assessment (PRA) and 20 
its results,”  and in 10 CFR 52.47(b)(2) the NRC requires an ER that contains the information 21 
required by 10 CFR 51.55 (TN250).  AREVA has submitted all of this information in documents 22 
that are part of its application for certification of the U.S. EPR design.  In addition, in 10 CFR 23 
52.79(a)(46) (TN251), the NRC requires COL applicants to provide a description of “…the plant-24 
specific PRA and its results.”  PPL has also submitted this information in the BBNPP FSAR 25 
(PPL Bell Bend 2013-TN3447). 26 

While the NRC staff has not completed its generic SAMDA review of the U.S. EPR for design 27 
certification, the NRC staff has conducted a review of the PPL SAMDA analysis specific to 28 
operation of a U.S. EPR at the BBNPP site.  The staff reviewed input parameters and values 29 
used by PPL for appropriateness, including references made to the U.S. EPR design 30 
certification ER (AREVA 2009-TN576).  The analysis is based on the following: 31 

1. The PRA included as Section 19.1 of the U.S. EPR FSAR (AREVA 2014-TN3722) and 32 
SAMDA analysis in the U.S. EPR ER (AREVA 2009-TN576). 33 

2. The results of the analysis of probability-weighted consequences (i.e., risks) of U.S. EPR 34 
design at the BBNPP site described in Section 5.11.2 of this EIS. 35 
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Section M.2 presents an analysis for a U.S. EPR at a generic site.  Section M.3 presents an 1 
extended analysis that considers BBNPP site-specific information.  These analyses have been 2 
updated by the NRC staff based on Revision 7 to the U.S. EPR FSAR (AREVA 2014-TN3722).  3 
The SAMDA analysis for the proposed U.S. EPR design certification will be finally resolved 4 
through the design certification rulemaking process. 5 

M.2 U.S. EPR SAMDA Review – Generic Site 6 

This section addresses the generic analysis of SAMDAs conducted by AREVA, the applicant for 7 
certification of the U.S. EPR design.  The SAMA review in Section M.3 extends the generic 8 
SAMDA analysis to include BBNPP site-specific factors, including meteorology, population, and 9 
land use.  Section M.3 also addresses SAMAs not included in the generic analysis because 10 
they do not involve reactor system design. 11 

M.2.1 U.S. EPR Probabilistic Risk Assessment Results 12 

AREVA conducted Level 1 and Level 2 PRAs to estimate the core damage frequencies (CDFs) 13 
that might result from a large number of initiating events and accident sequences.  Table M-1 14 
lists these CDF estimates and estimates of the large release frequencies (LRFs) of iodine, 15 
cesium, or tellurium.  Releases associated with containment bypass, containment isolation 16 
failure, or containment failure at or before reactor vessel failure are considered to be large.  17 
Table M-1 also lists NRC staff goals related to CDFs and LRFs. 18 

Table M-1.  Comparison of U.S. EPR PRA Results with the Design Goals 19 

NRC Design Goal(a) U.S. EPR PRA Results(b) 
Core 

Damage 
Frequency 

(yr-1) 

Large 
Release 

Frequency  
(yr-1) 

Core 
Damage 

Frequency 
(yr-1) 

Large 
Release 

Frequency 
(yr-1) 

Internal At Power Events  1.0 × 10-4 1.0 × 10-6 2.4× 10-7 1.5× 10-8 
Internal Flooding Events 1.0 × 10-4 1.0 × 10-6 6.1 × 10-8 8.2× 10-9 
Internal Fire Events 1.0 × 10-4 1.0 × 10-6 1.8 × 10-7 7.3× 10-9 
Low Power and Shutdown Events 1.0 × 10-4 1.0 × 10-6 6.0× 10-8 7.9× 10-9 
(a)  SECY-90-016 (NRC 1990-TN524) 
(b)  From Chapter 19 of the U.S. EPR FSAR (AREVA 2014-TN3722) 

Although the U.S. EPR PRAs did not provide quantitative estimates of CDFs and LRFs for 20 
seismic and other external initiating events (e.g., hurricanes and tornadoes), they are discussed 21 
in the FSAR.  Section 19.1.5.1 of the DCD FSAR (AREVA 2014-TN3722) presents the results of 22 
a PRA-based seismic margins analysis in which PRA methods are used to identify potential 23 
vulnerabilities in the design so corrective measures can be taken to reduce risk.  Similarly, 24 
BBNPP FSAR Section 19.1.5.4 addresses risks associated with high winds, tornado missiles, 25 
external flooding, external fires, and other external events.  Risks associated with these events 26 
are considered to be insignificant by AREVA because of the U.S. EPR provides a robust design 27 
against these potential events. 28 
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M.2.2 Potential Design Improvements 1 

In the ER submitted as part of the design certification application (AREVA 2009-TN576), 2 
AREVA identified 167 candidate alternatives based on a review of industry documents, 3 
including previous SAMDA reviews and NRC evaluations of those reviews, and consideration of 4 
plant-specific enhancements.  The candidate alternatives then were screened to identify 5 
candidates for detailed evaluation.  The following screening categories were used: 6 

 not applicable7 

 already implemented8 

 combined9 

 excessive implementation cost10 

 very low benefit11 

 not required for design certification12 

 consideration for further evaluation.13 

The development of the U.S. EPR design has benefitted from insights gained by performing 14 
numerous PRAs.  The low CDFs and LRFs shown in Table M-1 are attributable to the 15 
implementation of design improvements already incorporated into the U.S. EPR design to 16 
prevent and mitigate severe accidents.  Following are examples of 67 candidate alternatives 17 
already included in the design: 18 

 severe accident heat removal system19 

 core melt retention system20 

 containment spray system21 

 containment and outer shield building annulus active vented-filtering system22 

 extension of station blackout capability through the use of additional diesel generators and23 
increased direct current battery capacity24 

 improvement of direct current bus load shedding25 

 installation of self-actuating containment isolation valves26 

 replacement of steam generators with new designs27 

 installation of relief valves in the component cooling-water system28 

 implementation of a reactor coolant depressurization system29 

 addition of a motor-driven feedwater pump30 

 increase in seismic ruggedness of plant components31 

 addition of other engineered features as described in Section 19.1.3 of the U.S. EPR DCD32 
FSAR, Rev. 7 (AREVA 2014-TN3722).33 
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Of the remaining 100 candidate alternatives, the screening process eliminated 21 candidate 1 
alternatives as being not applicable to the U.S. EPR design; 4 candidate alternatives were 2 
combined with similar alternatives; and 50 candidate alternatives were procedural or 3 
administrative rather than design alternatives.  Of the remaining 25 candidate alternatives, 4 
1 was categorized as very low benefit because it would not significantly reduce risk and 24 were 5 
categorized as having excessive implementation costs.  No candidate alternatives were 6 
identified for further evaluation. 7 

M.2.3 Cost-Benefit Comparison 8 

AREVA used the cost-benefit methodology found in NUREG/BR-0184, Regulatory Analysis 9 
Technical Evaluation Handbook (NRC 1997-TN676), to calculate the maximum attainable 10 
benefit associated with completely eliminating all risk for the U.S. EPR. 11 

This methodology involves determining the net value for a SAMDA according to the following 12 
formula: 13 

Net Value = (APE + AOC + AOE + AOSC) − COE 14 

where: 15 
APE  =  present value of averted public exposure ($) 16 
AOC  =  present value of averted offsite property damage costs ($) 17 
AOE  =  present value of averted occupational exposure costs ($) 18 
AOSC =   present value of averted onsite costs ($); this includes cleanup, decontamination, 19 

and long-term replacement power costs 20 
COE  =  cost of enhancement ($). 21 

If the net value of a SAMDA is negative, the cost of implementing the SAMDA is larger than the 22 
benefit associated with the SAMDA, and it is not considered to be cost beneficial. 23 

To assess the risk reduction potential for SAMDAs, AREVA (AREVA 2009-TN576) assumed 24 
that each design alternative would work perfectly to completely eliminate all severe accident risk 25 
from the internal events.  This assumption is conservative because it maximizes the benefit of 26 
each design alternative.  AREVA estimated the public exposure benefits for the design 27 
alternative on the basis of the reduction of risk expressed in terms of whole body person-rem 28 
per year received by the total population within a 50-mi radius of the generic site hosting a U.S. 29 
EPR.  30 

Table M-2 summarizes AREVA’s estimates of each of the associated cost elements.  The 31 
results are based on the approach, parameters, and data listed in NUREG/BR-0184 32 
(NRC 1997-TN676).  Baseline risks used in the analysis were 1.81 × 10-1 person-rem/yr 33 
population dose risk and $185 per year for cost risk for internal events during full-power 34 
operation (AREVA 2009-TN576). 35 

The monetary present value estimate for each risk attribute does not represent the expected 36 
reduction in risk resulting from a single accident; rather, it is the present value of a stream of 37 
potential losses extending over the projected lifetime of the facility (in this case projected to be 38 
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60 years).  Therefore, the averted cost estimates reflect the expected annual loss resulting from 1 
a single accident, the possibility that such an accident could occur at any time over the licensed 2 
life, and the effect of discounting these potential future losses to present value. 3 

Table M-2.  Summary of Estimated Maximum Averted Costs for a Generic Site 4 

Quantitative Attributes 

Averted Cost Estimate ($)(a) 
7% discount 3% discount 

Health Public (APE) 5,094 10,072
Occupational (AOE) 264 607

Property Offsite(b) (AOC) 2,603 5,147
Onsite NA(c) NA(c) 

Cleanup and Decontamination(d) Onsite  8,215 19,110 
Replacement Power(d) 36,888 129,243
Total(e) 53,063 164,179
Total with seismic risk  70,574 218,358 
(a) From the design certification ER (AREVA 2009-TN576).  The values presented in AREVA 2009-TN576 will be 

verified for the final EIS based on expected updates to the SAMDA analysis by AREVA (AREVA 2014-TN3790).  
(b) Includes offsite cleanup and decontamination costs. 
(c) NA = not analyzed. 
(d) As defined above, AOSC = $45,103 ($8,215 and $36,888 for 7% discount), or $148,353 ($19,110 and $129,243 

for 3% discount), includes onsite cleanup and decontamination costs and the cost of replacement power. 
(e) Based on internal event, internal flooding, and internal fire risks. 

As indicated above, AREVA estimated the total present dollar value equivalent associated with 5 
complete elimination of severe accidents at a single U.S. EPR unit site to range between about 6 
$53,100 and about $164,200.  The estimated cost of replacement power has the largest effect 7 
on the averted cost.  To account for the seismic risks, AREVA increased these estimates by a 8 
factor 1.33.  The resulting best estimate of maximum averted costs is about $70,600 based on a 9 
7 percent discount rate with an upper bound estimate of about $218,400 for the 3 percent 10 
discount rate.  For a SAMDA to be cost beneficial, AREVA states the enhancement cost must 11 
be less than $70,600.  Based on this total averted cost estimate of $70,600, AREVA concluded 12 
that none of the SAMDA candidates are cost beneficial.   13 

M.2.4 NRC Staff Evaluation 14 

In 10 CFR 52.47(a)(27) (TN251), the NRC requires that an applicant for design certification 15 
perform a design-specific PRA.  The aim of this PRA is to seek improvements in the reliability of 16 
core and containment heat removal systems that are significant and practical.  The set of 17 
potential design improvements considered for the U.S. EPR include those from industry 18 
guidance, previous SAMDA review, and review of the U.S. EPR design.  The U.S. EPR design 19 
already incorporates many design enhancements (see Section M.2.2) related to severe accident 20 
prevention and mitigation.  Such design improvements have resulted in an overall CDF that is 21 
almost one order of magnitude lower than the CDF for the existing Susquehanna Steam Electric 22 
Station Units 1 and 2, located near the proposed BBNPP site. 23 

AREVA’s averted cost estimates are based on point-estimate values, without consideration of 24 
uncertainties in CDF or offsite consequences.  Even though this approach is consistent with that 25 
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used in previous design alternative evaluations, further consideration of these factors could lead 1 
to significantly higher risk reduction values, given the extremely small CDF and risk estimates in 2 
the baseline PRA.  Uncertainties either in CDF or in offsite radiation exposures resulting from a 3 
core damage event are fairly large because key safety features of the U.S. EPR design are 4 
unique, and their reliability has been evaluated through analysis and testing programs, rather 5 
than through operating experience. 6 

Furthermore, in evaluating the costs of additional SAMDA candidates, AREVA did not explicitly 7 
assess the capital costs associated with the various alternatives.  Instead, AREVA used the 8 
estimated costs of backfitting of similar SAMDAs provided by industry in license renewal 9 
applications.  This approach has the potential to overestimate the actual costs of SAMDAs 10 
because the cost of implementing a modification to a reactor that has been built is always 11 
greater than implementing the modification in a design that is still evolving. 12 

M.3 BBNPP Site-Specific SAMA Review 13 

The discussion above evaluates SAMDAs for the U.S. EPR at a generic site.  The discussion 14 
that follows updates that evaluation to include consideration of BBNPP site-specific factors 15 
including meteorological conditions, population distribution, and land use.  It is based on the 16 
PPL SAMDA analysis for BBNPP presented in the ER (PPL Bell Bend 2013-TN3377).  The last 17 
part of this discussion deals with procedural and training SAMAs. 18 

M.3.1 Risk Estimates 19 

PPL estimated severe accident risks for a U.S. EPR at the BBNPP site in Section 7.2 of its ER 20 
(PPL Bell Bend 2013-TN3377).  The NRC staff evaluated the information for the U.S. EPR 21 
design supplied by AREVA (AREVA 2014-TN3722) then applied by PPL with BBNPP site-22 
specific data (i.e., meteorology, demographics, and land use) (PPL Bell Bend 2013-TN3377; 23 
PPL Bell Bend 2014-TN3724).  The results of these analyses are found in Table 5-18 in Section 24 
5.11 of this EIS. 25 

Table 5-18, gives a CDF of 4.9 × 10-7 yr-1, and population dose and cost risks of 5.6 × 10-1 26 
person-rem yr-1 and $304 yr-1, respectively.  These risks are based on internally initiated events, 27 
internal flooding events, and internal fire events that occur while the reactor is at power.  The 28 
U.S. EPR FSAR (AREVA 2014-TN3722) states that the total CDF for events occurring while the 29 
reactor is at low power or shut down is estimated to be about an order of magnitude less than 30 
the total at power CDF, as is evident in Table M-1. 31 

M.3.2 Cost-Benefit Comparison 32 

In Section 7.3.2 of the ER (PPL Bell Bend 2013-TN3377), PPL estimates the averted costs 33 
associated with eliminating all severe accident risks associated for a U.S. EPR at the BBNPP 34 
site.  The PPL analysis is an update of the AREVA SAMDA analysis (AREVA 2009-TN576) that 35 
includes site-specific information.  PPL substituted population dose and offsite cost risks based 36 
on 2050 population projections for the BBNPP site for the population dose and offsite property 37 
costs in the AREVA analysis.  Table M-3 shows both the AREVA generic averted cost estimates 38 
and the PPL estimates updated by the NRC staff to reflect the changes in the U.S. EPR ER 39 
(AREVA 2009-TN576). 40 



Appendix M

April 2015 M-7 Draft NUREG–2179 

Regarding the conservatism of the 2050 base year population for estimating severe accident 1 
impacts, PPL evaluated the BBNPP site using projections from the 2000 U.S. Census versus 2 
the more recent 2010 U.S. Census data.  PPL provided the results of a sensitivity analysis 3 
showing that estimates of the 2050 base year population using projections from either 2000 or 4 
2010 U.S. Census data produce very minor differences (PPL Bell Bend 2013-TN3806; PPL Bell 5 
Bend 2014-TN3805) and would have essentially no difference in the calculation of severe 6 
accident risk metrics, including maximum attainable benefit of SAMDAs.  In addition, the NRC 7 
staff’s independent analysis found that based on sensitivity studies, including use of the more 8 
recent 2010 U.S. Census data, the severe accident risk metrics are not sensitive to modest 9 
changes in population distribution.  This is due mainly to the very low CDFs of advanced light-10 
water reactors like the U.S. EPR.  11 

In assessing the risk reduction potential of design improvements for the U.S. EPR, the NRC 12 
staff evaluated the AREVA risk reduction estimates for the various design alternatives and 13 
assessed the potential impact of uncertainties on the results.  The data in Table M-2 and 14 
Table M-3 present the value of reducing the severe accident risk to zero.  These values are 15 
used in screening potential SAMDAs.  Using the results in Table M-2, AREVA concluded that no 16 
candidate alternative from an initial list of 167 alternatives would be cost beneficial beyond the 17 
69 candidate alternatives already included in the design.  The BBNPP site-specific values, 18 
although slightly higher than those estimated for a generic site, are less than the minimum 19 
estimated cost for a design change.  Moreover, no SAMDA can reduce the risk to zero.  20 
Therefore, the staff concludes that it is highly unlikely that any additional SAMDA (i.e., beyond 21 
the 69 already implemented) would be cost beneficial at the BBNPP site. 22 

Table M-3.  Summary of Estimated Averted Costs for the BBNPP Site 23 

Quantitative Attributes 

Averted Cost Value Estimate ($) 
AREVA Generic(a) BBNPP Site(b) 

7% Discount 3% Discount 7% Discount 3% Discount 

Health Public (APE) 5,094 10,072 5,093 10,072  
Occupational (AOE) 264 607 264 607

Property Offsite(c) (AOC) 2,603 5,147 2,139 4,229
Onsite NA(d) NA(d) NA(d) NA(d) 

Cleanup and 
Decontamination 

Onsite  8,215 19,110 8,267 19,110 

Replacement Power  36,888 129,243 36,835 129,243 
Total(e) 53,063 164,179 52,598 163,261
Total with seismic risk 70,574 218,358 69,995 217,137 
(a)  From the design certification ER (AREVA 2009-TN576).   
(b)  PPL estimates (PPL Bell Bend 2013-TN3377) will be verified for the final EIS based on expected updates to the 

SAMDA analysis by AREVA (AREVA 2014-TN3790). 
(c)  Includes cleanup and decontamination costs. 
(d)  NA = not analyzed. 
(e)  Based on internal events, internal flooding, and internal fire risks.

It is noted that PPL used an earlier version of the MELCOR Accident Consequences Code 24 
System (MACCS) severe accident computer code and population distribution from the 2000 25 
U.S. Census.  Accordingly, the NRC staff performed independent confirmatory calculations 26 
using more recent versions of the MACCS severe accident computer code, as well as 27 
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population distribution and demographic data from the more recent 2010 U.S. Census and 1 
found that its severe accident risk metrics and SAMDA results compare favorably with those 2 
from PPL’s analysis and would not change any conclusions. 3 

In addition to the results presented in Table M-3, as part of its SAMDA sensitivity analyses, PPL 4 
evaluated the sensitivity of the maximum attainable benefit at the BBNPP site using 5 
replacement power costs based on an expected higher plant capacity factor of 95 percent for 6 
the U.S. EPR reactor design.  That is, PPL estimated a site-specific SAMDA averted cost using 7 
replacement power costs that are based on the expected capacity factor of 95 percent for the 8 
U.S. EPR reactor design.  Results from PPL’s SAMDAs analysis presented above in Table M-3 9 
(i.e., the “BBNPP Site” column) are based on a 60 percent plant capacity factor (from guidance 10 
provided in NUREG/BR-0184 [NRC 1997-TN676]), rather than a more accurate value of 11 
95 percent used in recent EISs.  PPL’s analysis found that the maximum benefit reported above 12 
in Table M-3 of $69,995 increased by about $28,000 to a revised value of $98,239.  This 13 
increased value does not change the NRC staff’s finding that no additional plant modifications 14 
are cost beneficial to implement because of the robust design of the U.S. EPR with respect to 15 
prevention and mitigation of severe accidents.  Therefore, PPL found (PPL Bell Bend 2013-16 
TN3377), and the NRC staff agreed, that although the maximum attainable benefit would be 17 
higher, it would still not be cost beneficial to implement additional SAMDAs for the U.S. EPR at 18 
the BBNPP site. 19 

It is also noted that, for the averted costs presented above for both the generic site (Table M-2) 20 
and the BBNPP site (Table M-3), the results are based on earlier versions of ERs, which require 21 
updating based on the most recent PRA results presented in Chapter 19 of the U.S. EPR DCD, 22 
FSAR, Revision 7 (AREVA 2014-TN3722).  Revision 7 is currently being evaluated for design 23 
certification by the NRC staff.   24 

M.3.3 Procedural and Training SAMAs 25 

The original list of 167 U.S. EPR SAMDAs included 51 candidate alternatives that were 26 
procedural or training in nature.  These items were eliminated from consideration because they 27 
did not involve design changes.  Examples of items screened out for this reason include the 28 
following:  29 

 Develop procedures for replenishing diesel fuel oil. 30 

 Emphasize steps in recovery of offsite power after a station blackout in training. 31 

 Institute simulator training for severe accident sequences. 32 

 Delay containment spray actuation after a large loss-of-coolant accident. 33 

 Implement procedures to stagger high-pressure safety injection pump use after a loss of 34 
service water. 35 

 Provide operator training on manually actuating the extra borating system. 36 

These candidate alternatives fall within the scope of the SAMA review that the NRC staff 37 
conducts as part of its environmental review of applications.  However, such SAMAs generally 38 
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involve procedures that have not been developed and that typically are not developed until 1 
construction has been completed and the plant is approaching operation. 2 

The NRC staff reviewed the candidate alternatives that were previously screened out because 3 
they did not involve design changes.  Because the maximum attainable benefit is so low, a 4 
SAMA based on procedures or training for a U.S. EPR at the BBNPP site would have to reduce 5 
the CDF or risk to near zero to become cost beneficial.  Based on its evaluation, the NRC staff 6 
concludes that that is unlikely that any of the SAMAs based on procedures or training would 7 
reduce the CDF or risk that much.  Therefore, the NRC staff further concludes it is unlikely that 8 
these SAMAs would be cost-effective. 9 

PPL (PPL Bell Bend 2013-TN3377) has stated that “… the plant administrative processes, 10 
procedures, and training program will be developed to address appropriate maintenance and 11 
use of the U.S. EPR design features which have been credited with the reduction of risk 12 
associated with postulated severe accidents.”  Based on this statement, the NRC staff expects 13 
that PPL will consider risk insights and mitigation measures in the development and 14 
implementation of procedures and training; however, this expectation is not crucial to the staff’s 15 
conclusion because the staff already concluded procedural and training SAMAs would be 16 
unlikely to be cost-effective. 17 

M.3.4 Conclusions 18 

Based on its evaluation of the U.S. EPR PRA (AREVA 2014-TN3722) and SAMDA analysis 19 
(AREVA 2009-TN576), the BBNPP site-specific severe accident and SAMDA analyses (PPL 20 
Bell Bend 2013-TN3377) and its own independent review, the NRC staff concludes that that 21 
there are no additional U.S. EPR SAMDAs that would be cost beneficial at the BBNPP site.  22 
However, as indicated above, AREVA and PPL are expected to update their ERs for the 23 
U.S. EPR generic site and the BBNPP site, respectively.  Revised values for SAMDA-estimated 24 
averted costs will be verified for the final EIS.  In addition, the NRC staff expects that PPL will 25 
consider risk insights and mitigation measures in the development of procedures and training; 26 
however, this expectation is not crucial to the NRC staff’s conclusions because procedural and 27 
training SAMAs would unlikely be cost-effective. 28 
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