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1. Introduction
PPL Bell Bend LLC has submitted a COLA for constructing and operating a U.S. Evolutionary 
Power Reactor (EPR) nuclear power station near the Susquehanna Steam Electric Station 
(SSES) in Luzerne County, Pennsylvania (Proposed Site). The deployment of a nuclear power 
facility is a major federal action which is subject to the National Environmental Policy Act (NEPA). 
In order to confirm the Proposed Site selected is the best location for the proposed nuclear power 
station, an alternatives analysis was conducted as required by the National Environmental Policy 
Act of 1969 (NEPA) and Code of Federal Regulations (CFR), Title 10, Part 51.45 (10 CFR 51.45).

Because of the large number and variety of criteria that were considered in the alternative site 
evaluation process, it was essential to develop and document the framework for conducting this 
process in an objective, consistent, and repeatable manner. In addition, it was important to 
develop an approach for determining weighing factors for each major criterion in order to assess 
sites based on the relative contribution of each criterion specific to the Region of Interest. 

The following were used as general guidelines in developing and documenting the site selection 
process. Any deviations from the regulatory guidelines are noted in the text. 

 NRC guidance: NUREG-1555, Environmental Standard Review Plan (ESRP), Section 9.3: 
Site Selection Process (NRC, 2007). This document formed the basis for the site selection 
process, as discussed later in this report. 

 Regulatory Guide 4.2, Rev. 2, “Preparation of Environmental Reports for Nuclear Power 
Stations” (NRC, 1976). This guide was used in comparing the alternative sites to the 
proposed site. According to the guide, a cost-effectiveness analysis of realistic alternatives in 
terms of both economic and environmental costs can be conducted, if needed, to show why 
the proposed site is preferred over the alternative sites. In order to determine a suitable site, 
expected environmental impacts are appraised for each site. Quantifying impacts, while 
desirable, may not be possible for most factors because of a lack of adequate data. Under 
such circumstances, qualitative and general comparative statements supported by 
documentation may be used. The guide suggests various criteria that may be used for 
comparing the alternatives and the proposed nuclear power station, including the following: 

- Engineering and environmental factors: Meteorology; geology; seismology; hydrology; 
population density in site environments; access to road, rail, and water transportation; 
fuel supply and waste disposal routes; cooling water supply; water quality; sensitivity of 
aquatic and terrestrial habitats affected; commitment of resources; dedicated areas; 
projected recreational usage; and scenic values  

- Transmission hookup factors: Access to transmission system in place, problems of 
routing new transmission lines, problems of transmission reliability, and minimization of 
transmission losses 

- Construction factors: Access for equipment and materials, housing for construction 
workers 

- Land use factors: Land use types (including compatibility with zoning or use changes) 
- Cost factors: Construction costs, including transmission, fuel (annual), and operating and 

maintenance (annual) costs 
- Operating factors: Load-following capability 
- Alternative site cost factors: Land and water rights; base station facilities; main condenser 

cooling system; main condenser cooling intake structures and discharge system; 
transmission and substation facilities; access roads and railroads; and site preparation 
including technical investigations 

 Regulatory Guide 4.7, Rev. 2, “General Site Suitability for Nuclear Power Stations” (NRC, 
1998). This guide discusses the major site characteristics related to public health and 
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safety and environmental issues that the NRC staff considers in determining the 
suitability of candidate sites for nuclear power stations. The safety issues that the NRC 
considers in its evaluation include geologic/seismic, hydrologic, and meteorological 
characteristics of proposed sites; exclusion areas and low population zones; population 
considerations as they relate to protecting the general public from the potential hazards 
of serious accidents; potential effects on a station from accidents associated with nearby 
industrial, transportation, and military facilities; emergency planning; and security plans. 
The environmental issues that the NRC considers in its evaluation include potential 
impacts on ecological systems, water use, land use, the atmosphere, aesthetics, and 
socioeconomics (social, cultural, and economic features [including environmental 
justice]). 

 CFR, Title 10, Part 100, “Reactor Site Criteria,” (NRC, 1996). This document requires that 
criteria, such as population density, use of site environments (including proximity to man-
made hazards), and physical characteristics of the site be used as exclusionary criteria at 
a higher level to determine the acceptability of a site for a nuclear power reactor. 

 Electric Power Research Institute (EPRI), Siting Guide: Site Selection and Evaluation 
Criteria for an Early Site Permit Application, Final Report (EPRI, 2002). The siting guide 
serves as a roadmap and tool and provides the methodology and framework for 
developing a detailed and specific process to meet the needs of early site permit (ESP) 
applicants for site selection. The siting guide is the industry standard for site selection 
and ESP preparation, and it is also appropriate to use with combined operating license 
applications.  The siting guide describes a four-step site selection process involving 
sequential application of exclusionary, avoidance, and suitability criteria, as well as 
incorporation of preferences (or weighting factors) that are applied to the suitability 
criteria. Steps 1 and 2 of the siting process are areal in nature; screening of a relatively 
large region of interest (ROI) is performed to identify a number of discrete “site-sized” 
parcels for evaluation as a potential nuclear power station site. These steps are 
accomplished using mappable information. Steps 3 and 4 compare individual sites based 
on their relative suitability. This portion of the process begins with the use of mapped and 
other published information and concludes with detailed information collected through 
onsite investigations, as necessary. Step 4 culminates in selecting a proposed site. 

Applicable State siting regulations as well as US Army Corps guidance were also reviewed to 
see if there were relevant criteria that needed to be incorporated into this site selection 
process.
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2. Alternative Site Evaluation Process
The Alternative Site Evaluation Process for Bell Bend was done consistent with the special case 
note in NUREG -1555 (1999), Section III (8) which states: 

“Recognize that there will be special cases in which the proposed site was not selected 
on the basis of a systematic site-selection process. Examples include plants proposed to 
be constructed on the site of an existing nuclear power plant previously found acceptable 
on the basis of a NEPA review and/or demonstrated to be environmentally satisfactory on 
the basis of operating experience, and sites assigned or allocated to an applicant by a 
State government from a list of State-approved power-plant sites. For such cases, the 
reviewer should analyze the applicant’s site-selection process only as it applies to 
candidate sites other than the proposed site, and the site-comparison process may be 
restricted to a site-by-site comparison of these candidates with the proposed site. As a 
corollary, all nuclear power plant sites within the identified region of interest having an 
operating nuclear power plant or a construction permit issued by the NRC should be 
compared with the applicant’s proposed site.” 

The alternative site evaluation process for Bell Bend implements the special case because the 
proposed plant would be located adjacent to an existing nuclear plant (the Susquehanna Steam 
Electric Station) previously found acceptable on the basis of a NEPA review. Under this process, 
we will implement a systematic site selection process search for alternatives to a Proposed Site
submitted to the NRC as the proposed location for the nuclear plant, and then will compare the 
Alternative Sites to the Proposed Site in regard to environmental impacts to identify if 
environmental preference can be established for an alternative site.  If environmental preference 
is established, then a second tier of evaluations is conducted based on other factors including 
commercial and financial criteria.   

The process/procedure will follow NUREG-1555 utilizing elements of EPRI Guide and is depicted 
in Figures 2-1 and 2-2 and is delineated as follows: 

 Establish the Region of Interest (ROI) 
o Establish the basis for the ROI and define the ROI 
o Develop the basis for establishing a pool of sites to evaluate 
o Establish an initial base pool of  sites to evaluate  

 Determine Candidate Areas within the ROI
o Establish exclusionary criteria (e.g., population centers) 
o Apply the exclusionary criteria to the ROI 

 Identify list of Potential Sites
o Establish de-select criteria (e.g., < 420 ac (170 ha)) 
o Apply de-select criteria to  sites located within Candidate Areas to establish Potential 

Sites
 Identify list of Candidate Sites

o Confirm Potential Sites are licensable and otherwise viable sites for constructing a new 
nuclear power station to establish Candidate Sites

 Identify list of Alternative Sites
o Score Candidate Sites based on non-commercial weighted criteria (i.e., environmental 

basis) 
 Establish scoring criteria and basis 
 Establish weighting criteria and basis 
 Score Candidate Sites

o Select the top 3 to 5 ranked Candidate sites as Alternative Sites
 Compare Alternative Sites to Proposed Site

o Apply weighted scoring to Proposed Site
o Evaluate if any Alternative Sites are “Environmentally Preferable” to the Proposed Site
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o If one or more of the Alternative Sites is significantly higher, then apply commercial 
scoring criteria to evaluate whether an Alternative Site is “Obviously Superior” to 
Proposed Site

The following subsections define and describe the detailed components of the alternative site 
evaluation process for the subject new nuclear power plant. 

Appendix F contains supporting environmental information that will be submitted to the 
Pennsylvania Department of Environmental Protection (PaDEP) and the U.S. Army Corps of 
Engineers (USACE) as part of the Joint Permit Application (JPA). 
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3. Region of Interest (ROI) 

The first step in the site selection process was to define and identify the ROI.  As defined in ESRP 9.3 
(NRC, 2007), the ROI is the largest area considered and is the geographic area within which sites 
suitable for the size and type of nuclear power generating facility proposed by the applicant are 
evaluated.  The basis for an ROI can be the state in which the proposed site is located or the relevant 
service area for the proposed facility. The geographic scope or primary market area for the proposed 
nuclear facility is generally defined as the eastern part of the Pennsylvania – New Jersey – Maryland 
Interconnection, LLC (PJM) classic market area, a sub-set of the entire PJM area, and is closely 
approximated by the service territories (i.e., areas) for the electric delivery companies identified and 
depicted on Figure 3-1. This primary market area and the ROI are one in the same.  A detailed discussion 
of the need for power within this ROI is provided in Chapter 8 of the Environmental Report.  

The initial pool of possible sites within the ROI was established from the following sources;  
(1) the U.S. Department of Energy, Energy Information Administration (EIA) State Energy Profiles for 
each of the four states in the ROI (References 12-15);  (2) state brownfield site databases for the four 
states in the ROI (References 16-19) and (3) PPL-owned sites provided by PPL (e.g., Martins Creek (NJ) 
greenfield site).  These sources included: 

 Brownfield sites 
 Remediation sites, including Voluntary Cleanup Program sites, National Priority List sites, 

and Federal Facilities undergoing remediation 
 Power facilities 
 Greenfield site 

The sources identified above, in their entirety (i.e., without any additional filtering or screening) 
established the initial pool of 8301 possible sites which are subsequently used in the BBNPP alternative 
site selection process.
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4. Candidate Areas 
The next step in the site selection process was to identify suitable candidate areas by screening 
the ROI using exclusionary criteria. Candidate Areas refer to one or more areas within the ROI 
that remain after unsuitable areas have been removed. ROI screening was performed at a high 
level with the purpose of quickly identifying areas within the ROI that would not be suitable for the 
siting of a nuclear power station.  The criteria used in the identification of the candidate areas are 
consistent with those identified in ESRP 9.3 (NRC, 2007) and the EPRI siting guide (EPRI, 2002)  
These exclusionary criteria are identified in Table 4-1 below.  The exclusionary areas are shown 
individually graphically on Figures 4-1 through 4-4 and cumulatively in Figure 4-5.  The Candidate 
Areas are those not within these exclusionary areas and are shown graphically in Figure 4-6 and 
4-7. There are 356 possible sites within the Candidate Areas.

TABLE 4-1 
Exclusionary ROI Screening Criteria to Establish Candidate Areas 

Criteria Detail
Population Densely populated areas (that is, not located in an area with greater than 

or equal to 300 ppsm [or 300 persons per 2.6 km2])
Transmission Lack of 345 kV or higher transmission lines within 30 mi [48.3 km]). The 

345 kV or higher transmission lines are needed for the EPR standard grid 
connection design. 

Water Lack of a cooling water source capable of supplying 50 MGD or more 
within 15 mi [24.1 kilometers].  

Land Dedicated land (that is, not located within national or state parks, or tribal 
lands) 

The exclusionary criterion pertaining to population density used in this siting evaluation is more 
specific and more conservative than what is presented in 10 CFR 100. The information presented 
in 10 CFR 100 does not specify a permissible population density or total population within this 
zone because the situation may vary from case to case.  NRC Regulatory Guide 4.7, Rev. 2 
(NRC, 1998) contains the same information as presented in 10 CFR 100, but adds the following 
specific criteria: 

Preferably a reactor would be located so that, at the time of initial site approval and within 
about 5 years thereafter, the population density, including weighted transient population, 
averaged over any radial distance out to 20 miles (cumulative population at a distance 
divided by the circular area at that distance), does not exceed 500 persons per square 
mile [ppsm]. A reactor should not be located at a site whose population density is well in 
excess of the above value. 

In addition, the EPRI siting guide contains the most conservative criterion with regard to 
population density and proximity to major population centers (that is, not located in an area with 
greater than or equal to 300 ppsm [or 300 persons per 2.6 km2]) (EPRI, 2002). This siting 
evaluation used the conservative population criterion (300 ppsm) as an exclusionary criterion in 
the identification of candidate areas to be in alignment with current industry objectives. 

Information gathered from the initial screening was used to identify areas not affected by the 
exclusionary screening criteria. The results of screening the ROI yielded those Candidate Areas
identified in Figure 4-6 and 4-7.
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5. Potential and Candidate Sites 
The next step in the site selection process was to screen the candidate areas using refined 
discretionary criteria to identify potential geographic locations for the placement of the proposed 
nuclear power station.  A de-select criteria, as allowed for in NUREG-1555 and EPRI Guide, was 
applied to the possible sites within the Candidate Areas to further screen down to Potential Sites.
All sites less than 420 acres were screened out in this step.  420 acres has been identified as the 
minimum contiguous site size needed to construct the US EPR.   

Fourteen (14) Potential Sites were identified after applying the de-select criteria of 420 acres.  Of 
these, the BWI Airport site was determined not to be licensable due to its proximity to a 
commercial airport.  Three sites (Sparrows Point, Keystone Industrial Port Complex, and 
Delaware City Plant) were determined not to be licensable due to being within a 20 mile proximity 
to a population center greater than 300 ppsm [or 300 persons per 2.6 km2]).  The Beiler site was 
determined not to be a viable option after obtaining reconnaissance level information (needed to 
support scoring) and cursory evaluation identified that; 1)  the nearest water source, Sassafras 
Creek, does not meet 7Q10 volume requirements, and 2) the next nearest water source, the 
confluence of Sassafras and Chesapeake Bay, which is over 12 miles away at its nearest point is 
too shallow to support an inlet structure and would require significant dredging several more miles 
out which would be beyond the 15 mile exclusionary criterion.  As a result, the following nine (9) 
sites were identified as licensable and viable for continuing as Candidate Sites (Figure 5-1) for 
the next step of the process. 

Candidate Sites
 Bainbridge 
 Conowingo 
 Humboldt 
 Martins Creek (NJ) 
 Montour 
 Peach Bottom 
 Seedco 
 Wallenpaupack 
 Indian River 
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6. Alternative Site Identification 
The next step in the process was to identify Alternative Sites by scoring the Candidate Sites
based on a set of non-commercial (i.e., environmental) criteria.  The major criteria categories 
defined in NUREG -1555 were utilized for this purpose and were augmented with sub-criteria 
developed by a Delphi panel.    A total of 16 major criteria comprised of 42 sub-criteria are utilized 
to score each Candidate Site.  The environmental scoring criteria basis is described in Appendix 
A.  Appendix B provides the rationale for inclusion of individual criteria in the site evaluation 
process based upon their relative importance to the site evaluation process.  The scores applied 
to each sub-criteria are rolled up into an average for the major criteria and are then multiplied by 
a weighting factor established for each of the major criteria.  The weighting values were 
established by a Delphi panel.  The weighting factors as well as the composition of the Delphi 
panel are described in Appendix D. 

According to Regulatory Guide 4.2, Rev. 2 (NRC, 1976): 

The applicant is not expected to conduct detailed environmental studies at alternative 
sites; only preliminary reconnaissance-type investigations need be conducted. 

As such, the panel used readily available reconnaissance-level information sources which 
included publicly available data, information available from UniStar and BB/PPL files and 
personnel, and GoogleEarth™ images in order to evaluate, score, and rank the potential sites. 
Additional information and clarification of map and literature data were supplemented with site 
investigations as needed. 

Following the weighting/scoring process a smaller pool of Candidate Sites was selected as 
Alternative Sites based upon the highest weighted scores.  For this evaluation process it was 
determined to continue the evaluation with 3 Alternative sites (Figure 6-1) as listed below: 

Alternative Sites
 Humboldt 
 Montour 
 Seedco 

The results of the scoring process are shown in Table 6-1.   
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7. Validation of Preferred Site 
Following identification of the Alternative Sites, the next step in the site evaluation process is to 
screen and evaluate the Alternative Sites as compared to the Proposed Site to determine 
whether an Alternative Site is “Environmentally Preferable” to the Proposed Site.  As noted in 
Section 2 of this report, this evaluation implements the special case note in NUREG-1555 (1999), 
Section III (8) in which the Proposed Site was not selected on the basis of a systematic site-
selection process but is proposed to be constructed on or adjacent to the site of an existing 
nuclear power plant previously found acceptable on the basis of a NEPA review and/or 
demonstrated to be environmentally satisfactory on the basis of operating experience.  As such, 
the Proposed Site is introduced in this step in the evaluation process, and is scored to the exact 
same 42 sub-criteria used in the previous section for Potential Sites.  The Proposed Site score 
was then compared to the Alternative Sites scores.  Table 7-1 presents the summary of this 
evaluation. 

Evaluation of the Alternative Sites presented in Table 7-1 is based upon a maximum score of 500 
points.  The range of scores for the Alternative Sites is 356.2 (Seedco) to 371.0 (Humboldt).  
BBNPP, the Proposed Site, received a score of 370.1, slightly less than the 371.0 received by the 
highest scoring Alternative Site, Humboldt.    

One standard deviation of the Alternative Site scores is 7.8 points. The difference between the 
Humboldt score and the score for BBNPP, the Proposed Site, is 0.9 points or less than 1 percent 
different from the BBNPP score.  This level of difference between the scores was considered to 
be insignificant, and consequently, none of the Alternative Sites were found to be 
“Environmentally Preferable” to the Proposed Site following scoring and ranking with the selected 
environmental criteria.  Consequently, commercial criteria were not used in the overall alternative 
site evaluation.
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8. Results of the Alternative Site Evaluation Process
The alternative site evaluation process discussed herein identified three alternatives to the 
Proposed Site.  Following the special case process, those three Alternative Sites were compared 
to the Proposed Site with respect to 16 criteria comprised of 42 sub-criteria, and none of the 
Alternative Sites was found to be "Environmentally Preferable" to the proposed Bell Bend site.  As 
such, no further evaluation is required.
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Appendix D—Weighting Criteria 

In evaluating the inevitable trade-offs between suitability criteria, it is necessary to assign a relative importance (i.e., 
weight) to each criterion in selecting a power plant site.  As such, weighting factors were assigned to each of the 16 major 
criteria topics  using the Delphi process with a nine member panel.  This panel was developed, based on their knowledge, 
skills, and specific areas of expertise, to conduct the evaluation of the Potential Sites.  This panel established the 
weighting factors and evaluated specific criteria that were defined to be subjective in nature. 

The Delphi Panel responsible for development of the Bell Bend Nuclear Power Plant siting evaluation included two 
members from CH2MHILL, two members from AREVA, and five members from PPL/Bell Bend (comprised of three senior 
environmental professionals, a regulatory manager, and an engineering manager).  In addition, subject matter experts 
(SME), from CH2MHILL and AREVA, were available to discuss and provide input as requested by panel members for 
further clarification during the session. 

Panel members rated the importance of each criterion and assigned weights relative to the other criteria, which are 
presented in the table below. 

Criteria Topic Weight 
1. Land use, including availability, and areas requiring special consideration 6.0
2.  Hydrology, water quality, and water availability 9.0
3.  Terrestrial resources (including endangered species) 7.0
4.  Aquatic biological resources (including endangered species) 7.0
5.   Socioeconomics (including aesthetics, demography, and infrastructure) 5.5
6.  Environmental Justice 5.0
7.  Historic and Cultural Resources 5.0
8.  Air Quality 4.0
9.  Human Health 6.0
10. Postulated Accidents(a) 6.0
11. Fuel Cycle Impacts(a) 3.0
12. Transmission corridors (land used, feasibility, and resources affected) 8.0
13. Population distribution and density 9.0
14. Transportation Access 5.5
15. Geology/Seismology 7.0
16. Wetlands 8.0
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Appendix E—Acronyms and Abbreviations
ac    acre 
ASCE    American Society of Civil Engineers 
CEG    Constellation Energy Group, Incorporated 
CFR    Code of Federal Regulations 
COMAR   Code of Maryland Regulations 
CPCN    Certificate of Public Convenience and Necessity 
DOE    U.S. Department of Energy 
EIA    Energy Information Administration 
EPA    U.S. Environmental Protection Agency 
EPR    Evolutionary Power Reactor 
EPRI    Electric Power Research Institute 
ESP    early site permit 
ESRP    Environmental Standard Review Plan 
FDR    Franklin D. Roosevelt 
FEMA   Federal Emergency Management Agency 
GIS    geographic information system 
ha    hectare 
km    kilometer 
km2    square kilometer 
kV    kilovolt 
MDNR    Maryland Department of Natural Resources 
MDE    Maryland Department of the Environment 
MDPSC   Maryland Public Services Commission 
mi    mile 
mi2    square mile 
NEPA    National Environmental Policy Act of 1969 
NRC    U.S. Nuclear Regulatory Commission 
NUREG  U.S. Nuclear Regulatory Commission: Reports or brochures on regulatory decisions, results of 

research, results of incident investigations, and other technical and administrative information. 
ppsm    persons per square mile 
PPRP    Power Plant Research Program 
PSC    Public Services Commission 
PSL    Public Service Law 
RCRA    Resource Conservation and Recovery Act 
rem    roentgen equivalent man 
ROI    region of interest 
SEQRA   State Environmental Quality Review Act 
TEDE    total effective equivalent dose 
UniStar   UniStar Nuclear Operating Services 
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Appendix F—US Army Corps of Engineers (USACE) Information 

This appendix contains information submitted to the Pennsylvania Department of Environment Protection (PaDEP) and 
USACE as part of the Joint Permit Application (JPA) and is comprised of three sections: 1) Project Purpose, 2) the JPA 
package, and 3) Supplemental Environmental Resource Report siting sections. 

Section F1 - Purpose

The basic project purpose for the project is to generate electricity for additional baseload capacity.   

The overall purpose of the project is to construct a nuclear power plant facility to provide for additional baseload electrical
generating capacity to meet the growing demand in the Region of Interest (ROI) which is defined as the Eastern Classic 
PJM. 

Section F2 – Documentation

The following table list the items submitted in the JPA and identifies those documents included herein. 

Document Content 
Joint Federal/State Application, Dated 
September 2010* 

Cover Letter Copy in App F* 
Detailed Work Descriptions for Impacts to Tidal and Non-
Tidal Wetlands 

Copy in App F* 

Tidal and Non-Tidal Figures Copy in App F * 
Supplemental Environmental Resource Report 
w/Appendices A, B, and C. 

Copy in App F* 

Three Volumes of Environmental Reports  Including - Final 
Flora Survey Report, Final Rare Plant Survey, Final Faunal 
Survey & related correspondence between UniStar and 
U.S. Fish and Wildlife Service, National Marine Fisheries 
Service, and Maryland DNR, Aquatic Field Studies, 
Submerged Aquatic Vegetation Surveys, Final Wetland 
Delineation Report 

Copy in App F* 

Stormwater Management Plan and associated documents  Copy in App F* 
Concept Site Plan Copy in App F* 
11" X 17" Color Site Plan Copy in App F* 

Section F3 - Supplemental Environmental Resource Report*

* The current schedule for submitting the JPA is September 2010.  The applicant is also responding to USACE RAIs 
that will comprise a substantial part of the exhibits to the JPA application.  This information including the USACE-
specific Supplemental Environmental Resource Report is scheduled to be completed Q4 2009 and will be 
incorporated as applicable into this report. 
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