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CHAPTER 13 

CONDUCT OF OPERATIONS 
 
13.1 ORGANIZATIONAL STRUCTURE OF APPLICANT 
 
This section of the referenced DCD is incorporated by reference with the 
following departures and/or supplements.  
 
 
DCD Subsection 13.1.1, Combined License Information, is renumbered in this 
FSAR section to 13.1.4. 
 
 
This section describes organizational positions of a nuclear power station and 
owner/applicant corporations and associated functions and responsibilities. The 
position titles used in the text are generic and describe the function of the 
position. 
 
Table 13.1-201, Generic Position/Site Specific Position Cross Reference, 
provides a cross-reference to identify the corresponding site-specific position 
titles.  Changes to the organization described herein are reviewed under the 
provisions of 10 CFR 50.54 (a) to ensure that any reduction in commitments in 
the QAPD (as accepted by the NRC) are submitted to and approved by the NRC, 
prior to implementation. 
 
13.1.1 MANAGEMENT AND TECHNICAL SUPPORT ORGANIZATION 
 
Duke Energy has over 40 years of experience in the design, construction, and 
operation of nuclear generating stations.  Duke Energy operates 12 nuclear units 
on seven sites: McGuire Units 1 and 2; Catawba Units 1 and 2; Oconee Units 1, 
2 and 3; Harris Nuclear Plant Unit 1; Brunswick Nuclear Plant Units 1 and 2; H.B. 
Robinson Nuclear Plant Unit 2; and Crystal River Nuclear Plant Unit 3 
(permanent shutdown/retired).  The Nuclear Generation organization includes, 
but is not limited to, nuclear engineering, nuclear operations, corporate 
governance and operations support, corporate organizational effectiveness, 
nuclear major projects, nuclear development, and nuclear oversight. 
 
13.1.1.1 Design, Construction, and Operating Responsibilities 
 
The executive in charge of nuclear development is responsible for development 
of the licensing actions needed in support of new nuclear site development, and 
also is responsible for engineering oversight of contractors, site layout, staffing, 
operational readiness, and program development. The responsibility for the 
operation of the new nuclear generating plants is assigned to the Chief Nuclear 
Officer. Each of these individuals reports directly to the President - Duke Energy 
Nuclear. The division of responsibilities was made to allow the Chief Nuclear 
Officer and Nuclear Generation to remain focused on improving the performance 
of the operating fleet and minimize the distractions associated with the 
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construction of new nuclear generating plants. Nuclear Development is initially 
responsible for construction planning and preparation, and the responsibility for 
construction transitions to the executive for Site Construction at the start of 
construction activities when the position is filled.  Organizational control and 
responsibility for the newly constructed nuclear generating plants transfers to the 
Chief Nuclear Officer following the completion of construction activities and prior 
to loading of fuel. This transition point allows for the continued support by the 
Nuclear Development and Site Construction organizations, while the Operational 
Readiness (OR) organization transitions to the final structure typical of the 
operating fleet. 
 
The first priority and responsibility of each member of the nuclear staff throughout 
the life of the plant is nuclear safety.  Decision making for station activities is 
performed in a conservative manner with expectations of this core value regularly 
communicated to appropriate personnel by management interface, training, and 
station directives. 
 
Lines of authority, decision making, and communication are clearly and 
unambiguously established to enable the understanding of the various project 
members, including contractors, that utility management is in charge and directs 
the project.  
 
Key executive and corporate management positions, functions, and 
responsibilities are discussed in Subsection 13.1.1.3.1. Corporate and 
construction management organizations are shown in Figures 13.1-203 and 
13AA-201. The management and technical support organization for design, 
construction, and preoperational activities is addressed in Appendix 13AA. 
 
13.1.1.2 Provisions for Technical Support Functions 
 
Before beginning preoperational testing, the executive – nuclear development, 
executive – corporate governance and operations support, the executive – 
corporate organizational effectiveness, and the executive – nuclear engineering 
establish the organization of managers, functional managers, supervisors, and 
staff sufficient to perform required functions for support of safe plant operation.  
These functions include the following: 
 
• Nuclear, mechanical, structural, electrical, thermal-hydraulic, metallurgical 

and material, and instrumentation and controls engineering 

• Safety review 

• Quality assurance, audit and surveillance 

• Plant chemistry 

• Radiation protection and environmental support 

• Fueling and refueling operations support 
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• Training 

• Maintenance support 

• Operations support 

• Fire protection 

• Emergency planning organization 

• Outside contractual assistance 

In the event that station personnel are not qualified to deal with a specific 
problem, the services of qualified individuals from other functions within the 
company or an outside consultant are engaged.  For example, major contractors, 
such as the reactor technology vendor or turbine generator manufacturer, 
provide technical support when equipment modifications or special maintenance 
problems are considered.  Special studies, such as environmental monitoring, 
may be contracted to qualified consultants.   
 
Figure 13.1-201 illustrates the management and technical support organizations 
supporting operation of the plant.  Section 13.1.2 describes the responsibilities 
and authorities of management positions for organizations providing technical 
support.  Table 13.1-201 shows the estimated number of positions required for 
each function. 
 
Multiple layers of protection are provided to preserve unit integrity, including 
organization.  Organizationally, operators and other shift members are assigned 
to a specific unit.  In addition, station procedures and programs provide operating 
staff with methods to minimize human error, including tagging programs, 
procedure adherence requirements, and training. 
 
13.1.1.2.1 Nuclear Engineering  
 
The nuclear engineering department consists of plant engineering, design 
engineering, engineering programs, nuclear fuel management, and safety and 
engineering analysis.  These groups are responsible for performing the classical 
design activities as well as providing engineering expertise in other areas of new 
plant sites and license renewal at the current plant sites. They are also 
responsible for probabilistic safety assessment and other safety issues, plant 
system reliability analysis, performance and technical support, core management 
and periodic reactor testing, and for programs, such as inservice inspection/ 
inservice testing (ISI/IST), fire protection, snubbers, and valves. 
 
Each of the engineering groups has a functional manager who reports to the 
executive – nuclear engineering (Figure 13.1-203). 
 
The nuclear engineering department is responsible for: 
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• Support of plant operations in the engineering areas of mechanical, 
structural, electrical, thermal-hydraulic, metallurgy and materials, 
electronic, instrument and control, and fire protection.  Priorities for 
support activities are established based on input from the plant manager 
with emphasis on issues affecting safe operation of the plant. 

• Engineering programs. 

• Major engineering projects for the nuclear fleet. 

• Support of procurement, chemical and environmental analysis, and 
maintenance activities in the plant as requested by the plant manager. 

• Performance of design engineering of plant modifications. 

• Maintenance of the design basis by updating the record copy of design 
documents as necessary to reflect the actual as-built configuration of the 
plant. 

• Accident and transient analyses. 

• Human Factors Engineering design process. 

Reactor engineering, led by the functional manager in charge of nuclear fuels 
and analysis engineering, provides technical assistance in the areas of core 
design, core operations, core thermal limits, and core thermal hydraulics. 
 
Engineering work may be contracted to and performed by outside companies in 
accordance with the quality assurance program description (QAPD). 
 
Engineering resources are shared between units.  A single management 
organization oversees the engineering work associated with the station units. 
Physical separation of units helps to minimize wrong-unit activities. 
 
13.1.1.2.2 Nuclear Safety Assurance 
 
Plant licensing, regulatory compliance, corrective actions and performance 
improvement, and emergency preparedness each have a functional manager 
who reports to and receives direction from the manager in charge of 
organizational effectiveness. 
 
The nuclear safety assurance (NSA) organization, through the licensing 
department, is the normal contact point for the station with the Nuclear Regulatory 
Commission (NRC) in matters concerning licensing and is responsible for 
addressing NRC bulletins and orders. Typical duties include: 
 
• Developing licensee event reports (LERs) and responding to notices of 

violations. 
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• Writing/submitting operating license and technical specification 
amendments and updating the FSAR. 

• Tracking commitments and answering generic letters. 

• Analyzing operating experience data and monitoring industry issues. 

• Preparing station for special NRC inspections, interfacing with NRC 
inspectors, and interpreting NRC regulations. 

• Maintaining the licensing basis. 
 
The organizational effectiveness organization administers the corrective action 
program and the station’s emergency preparedness program. 
 
Personnel resources of the NSA organization are shared between units. A single 
management organization oversees the NSA organization for the station units. 
 
13.1.1.2.3 Quality Assurance 
 
The nuclear oversight organization provides independent oversight of the nuclear 
plant activities, maintains the Quality Assurance Program Manual, and   
administers the employee concerns program. The executive - nuclear oversight 
reports directly to the CNO. However, the executive - nuclear oversight reports to 
the President - Duke Energy Nuclear on matters related to the development and 
deployment of new nuclear generating plants. 
 
Safety-related activities associated with the operation of the plant are governed 
by QA direction established in Chapter 17 of the FSAR and the QAPD.  The 
requirements and commitments contained in the QAPD apply to activities 
associated with structures, systems, and components which are safety-related 
and are mandatory and must be implemented, enforced, and adhered to by 
individuals and organizations.  QA requirements are implemented through the 
use of approved procedures, policies, directives, instructions, or other documents 
which provide written guidance for the control of quality-related activities and 
provide for the development of documentation to provide objective evidence of 
compliance.  QA is a corporate function under the executive - nuclear oversight 
and includes: 
 
• General QA indoctrination and training for the nuclear station personnel. 

• Maintenance of the QAPD. 

• Coordination of the development of audit schedules. 

• Audit, surveillance, and evaluation of nuclear division suppliers. 

• Quality control (QC) inspection/testing activities. 
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Oversight of safety review of station programs, procedures, and activities is 
performed by a plant safety review committee, a corporate safety review 
committee, and the QA organization.  Review and audit activities are addressed 
in Chapter 17 and the QAPD. 
 
QA/QC management is independent of the station management line 
organization.  Onsite personnel resources of the QA/QC organization are shared 
between units.  QA and QC personnel report to the functional manager in charge 
of nuclear oversight at LNP.  The functional manager in charge of nuclear 
oversight at LNP reports directly to the executive – nuclear oversight. 
 
13.1.1.2.4 Chemistry 
 
The corporate governance and operations support organization provides the 
standardization and support of the chemistry program at each site.  A chemistry 
department is established to monitor and control the chemistry of various plant 
systems such that corrosion of components and piping is minimized and radiation 
from corrosion byproducts is kept to levels that allow operations and 
maintenance with radiation doses as low as reasonably achievable.  
 
The functional manager in charge of environmental and chemistry is responsible  
to the plant general manager for maintaining chemistry programs and for 
monitoring and maintaining the water chemistry of plant systems.  The staff of the 
chemistry department consists of laboratory technicians, support personnel, and 
supervisors who report to the functional manager in charge of environmental and 
chemistry. 
 
Personnel resources of the chemistry organization are shared between units.  A 
single management organization oversees the chemistry group for the station 
units. 
 
13.1.1.2.5 Radiation Protection 
 
The corporate governance and operations support organization provides for the 
standardization and support of the radiation protection programs at each site.  A 
radiation protection program is established to protect the health and safety of the 
surrounding public and personnel working at the plant.  The radiation protection 
program is described in Chapter 12 of the FSAR.  The program includes: 
 
• Respiratory Protection 

• Personnel Dosimetry 

• Bioassay 

• Survey Instrument Calibration and Maintenance 

• Radioactive Source Control 
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• Effluents and Environmental Monitoring and Assessment 

• Radioactive Waste Shipping 

• Radiation Work Permits 

• Job Coverage 

• Radiation Monitoring and Surveys 

The radiation protection department is staffed by radiation protection technicians, 
support personnel, and supervisors who report to the functional manager in 
charge of radiation protection.  To provide sufficient organizational freedom from 
operating pressures, the functional manager in charge of radiation protection 
reports directly to the plant manager. 
 
Personnel resources of the radiation protection organization are shared between 
units.  A single management organization oversees the radiation protection group 
for both units. 
 
13.1.1.2.6 Fueling and Refueling Support 
 
The corporate governance and operations support organization provides the 
standardization and support of the refueling programs at each site.  The function 
of fueling and refueling is performed by a combination of personnel from various 
departments including operations, maintenance, radiation protection, 
engineering, and reactor technology vendor or other contractor staff. Initial 
fueling and refueling operations are a function of the work control organization.  
The functional manager in charge of outage and scheduling is responsible for 
planning and scheduling outages and for refueling support and reports to the 
plant manager.  
 
Personnel resources of the work control organization are shared between units.  
A single management organization oversees the work control associated with 
both units. 
 
13.1.1.2.7 Training and Development 
 
The corporate organizational effectiveness organization provides for the 
standardization and support of the training programs at each site. The training 
department is responsible for providing training programs that are established, 
maintained, and implemented in accordance with applicable plant administrative 
directives, regulatory requirements, and company operating policies so that 
station personnel can meet the performance requirements of their jobs in 
operations, maintenance, technical support, and emergency response.  The 
objective of training programs is to provide qualified personnel to operate and 
maintain the plant in a safe and efficient manner and to provide compliance with 
the license, technical specifications, and applicable regulations.  The training 
department’s responsibilities encompass operator initial license training, 
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requalification training, and plant staff training as well as the plant access training 
(general employee training) and radworker training.  The functional manager in 
charge of training at LNP is independent of the operating line organization to 
provide for independence from operating pressures.  Nuclear plant training 
programs are described in Section 13.2 of the FSAR. 
 
Personnel resources of the training department are shared between units.  A 
single management organization provides oversight of station training activities. 
 
13.1.1.2.8 Maintenance Support 
 
The corporate governance and operations support organization provides the 
standardization and support of the maintenance programs at each site. In 
support of maintenance activities, planners, schedulers, and parts specialists 
prepare work packages, acquire proper parts, and develop procedures that 
provide for the successful completion of maintenance tasks.  Maintenance tasks 
are integrated into the station schedule for evaluation of operating or safe 
shutdown risk elements and to provide for efficient and safe performance.  
Personnel of the maintenance support organization receive direction from the 
functional manager in charge of maintenance who reports to the plant manager.  
 
Personnel of the maintenance support organization are shared between units.  A 
single management organization oversees the function of maintenance support 
for the station units. 
 
13.1.1.2.9 Operations Support 
 
The corporate governance and operations support organization provides the 
standardization and support of the operations programs at each site.  The 
operations support function is provided under the direction of the functional 
manager in charge of operations.  Operations support includes the following 
programs: 
 
• Operations procedures 

• Operations surveillances 

• Equipment tagging 

• Fire protection testing and surveillance 

• Radwaste system operation 
 
 
13.1.1.2.10 Fire Protection 
 
The station is committed to maintaining a fire protection program as described in 
DCD Subsection 9.5.1.  The site executive in charge of plant management is 
responsible for the fire protection program.  Assigning the responsibilities at that 

LNP COL 9.5-1 
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level provides the authority to obtain the resources and assistance necessary to 
meet fire protection program objectives, resolve conflicts, and delegate 
appropriate responsibility to fire protection staff.  The relationship of the site 
executive in charge of plant management to other staff personnel with fire 
protection responsibilities is shown on Figure 13.1-201.  Fire protection for the 
facility is organized and administered by the engineer in charge of fire protection.  
The site executive in charge of plant management, through the engineer in 
charge of fire protection, is responsible for development and implementation of 
the fire protection program including development of fire protection procedures  
and inspections of fire protection systems and functions.  Fire brigade training, 
drills, and practice are organized by the functional supervisor in charge of 
emergency preparedness in consultation with the engineer in charge of fire 
protection. Fire protection trainers are qualified to perform classroom instruction 
or practical training as discussed in FSAR Subsection 9.5.1.8.2.2. The engineer 
in charge of fire protection reports to the site executive in charge of plant 
management through engineering department management and coordinates 
operations related fire protection program activities with the manager in charge of 
operations. Functional descriptions of position responsibilities are included in 
appropriate procedures. Station personnel are responsible for adhering to the fire 
protection/prevention requirements detailed in DCD Subsection 9.5.1. The site 
executive in charge of plant management has the lead responsibility for the 
overall site fire protection during construction of new units. 
 
Personnel resources that implement the fire protection program are shared 
between units.  A single management organization oversees the fire protection 
program for the station units. 
 
 
13.1.1.2.11 Emergency Organization 
 
The corporate organizational effectiveness organization provides for the 
standardization and support of the emergency response programs at each site.  
The emergency organization is a matrixed organization composed of personnel 
who have the experience, training, knowledge, and ability necessary to 
implement actions to protect the public in the case of emergencies.  Managers 
and station personnel assigned positions in the emergency organization are 
responsible for supporting the emergency preparedness organization and 
emergency plan as required.  The staff members of the emergency planning 
organization orchestrate drills and training to maintain qualification of personnel 
and develop procedures to guide and direct the emergency organization during 
an emergency.  The functional supervisor in charge of emergency preparedness 
reports to the functional manager in charge of organizational effectiveness.  The 
site emergency plan organization is described in the Emergency Plan. 
 
Resources of the emergency planning group are shared between units.  A single 
management organization oversees the emergency planning group for the 
station units. 
 

LNP COL 13.1-1 
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13.1.1.2.12 Outside Contractual Assistance 
 
Contract assistance with vendors and suppliers of services not available from 
organizations established as part of utility staff is provided by the materials, 
purchasing, and contracts organization.  Personnel in the materials, purchasing, 
and contracts organization perform the necessary functions to contract vendors 
of special services to perform tasks for which utility staff does not have the 
experience or equipment required.  The functional manager in charge of Nuclear 
Generation – supply chain reports to the vice president – supply chain.  
 
Resources of the materials, purchasing, and contracts organization are shared 
between units.  A single management organization oversees the materials, 
purchasing, and contracts group for the station units. 
 
13.1.1.3 Organizational Arrangement 
 
13.1.1.3.1 Executive Management Organization 
 
Executive management is ultimately responsible for execution of activities and 
functions for the nuclear generating plants owned by the utility.  Executive 
management establishes expectations such that a high level of quality, safety, 
and efficiency is achieved in aspects of plant operations and support activities 
through an effective management control system and an organization selected 
and trained to meet the above objectives.  The nuclear executive organization is 
shown in Figure 13.1-203.  A high-level chart of the Duke Energy corporate 
organization showing the relationship of the nuclear division to the rest of the 
corporate organization is illustrated in Figure 13.1-204.  Executives and 
managers with direct line of authority for activities associated with operation of 
the plant are shown in Figure 13.1-201.  Responsibilities of those executives and 
managers are specified below. 
 
13.1.1.3.1.1 Chairman, President and Chief Executive Officer (CEO) 
 
The Duke Energy Chairman, President and CEO has the ultimate responsibility 
for the safe and reliable operation of each nuclear station owned and/or operated 
by the utility.  The CEO is responsible for the overall direction and management 
of the corporation and the execution of the company policies, activities, and 
affairs.  The CEO is assisted by the President – Duke Energy Nuclear and other 
nuclear executive staff.  Also reporting to the Chairman, President and CEO are 
Group Executives responsible for providing support to Nuclear Generation for the 
following: electrical transmission; electrical distribution;  laboratory services; 
switchyard maintenance and technical support; support for the emergency 
response communications; information  technology services; document control 
and record management activities; support for contracts, engineering, and 
management related to new plant construction as requested. 
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13.1.1.3.1.2 President – Duke Energy Nuclear 
 
The President of Duke Energy Nuclear reports to the Chairman, President and 
Chief Executive Officer and is responsible for the Duke nuclear fleet, enterprise 
project management and construction, new plant development and 
decommissioning activities. The President - Duke Energy Nuclear has overall 
authority and responsibility for the QA Program. The President - Duke Energy 
Nuclear directs the following group executives: (1) chief nuclear officer (CNO); 
(2) nuclear development; (3) project management and construction; (4) nuclear 
oversight; and (5) site construction. There are two additional direct reports to the 
President - Duke Energy Nuclear. One is the functional director of nuclear policy 
and support. The other position is the functional director for the U.S. nuclear 
industry for Fukushima responses. 
 
13.1.1.3.1.3 Group Executive Chief Nuclear Officer (CNO)  
 
The group executive - Nuclear Generation is the CNO. The CNO reports to the 
President - Duke Energy Nuclear of Duke Energy. The CNO directs the following 
executives: (1) executive - nuclear engineering, (2) executive – corporate 
governance and operations support, (3) executive – corporate organizational 
effectiveness, (4) executive - nuclear major projects, (5) executive – nuclear 
oversight and (6) the three executives for nuclear operations.  The CNO has 
responsibility for overall plant nuclear safety and takes the measures needed to 
provide acceptable performance of the staff in operating, maintaining, and 
providing technical support to the plant. The CNO delegates authority and 
responsibility for the operation and support of the sites to the executive - nuclear 
operations for each site group. It is the responsibility of the CNO to provide 
guidance and direction such that safety-related activities including engineering, 
testing, modifications, preoperational testing, operations, maintenance, and 
planning are performed following the guidelines of the QA program. The 
Independent Nuclear Oversight Committee reports directly to the CNO. The CNO 
has no ancillary responsibilities that might detract attention from nuclear safety 
matters. 
  
13.1.1.3.1.4 Executive - Nuclear Operations (Specified Duke Sites) 
 
The executive(s) in charge of nuclear operations is responsible for oversight of 
operations at each of the stations under his purview.  Currently the sites are 
divided among three executives in charge of nuclear operations as follows: one 
responsible for Oconee and Robinson nuclear stations; one responsible for 
Catawba and McGuire nuclear stations; and one responsible for Brunswick and 
Harris nuclear stations. With the completion of construction of each new unit 
(e.g., LNP Units 1 and 2), responsibilities will be redistributed among the 
executives – nuclear operations to maintain proper focus and oversight.  
Reporting to each executive - nuclear operations are the site executives for the 
respective nuclear stations. The executives - nuclear operations report to the 
CNO. 
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13.1.1.3.1.5 Site Executive(s) – Plant Management (McGuire, Catawba, 
Oconee, Harris, Brunswick, Robinson, and Future LNP Site) 

 
The site executive(s) in charge of plant management reports to the executives(s) 
in charge of nuclear operations. The site executive in charge of plant 
management is directly responsible for management and direction of activities 
associated with the efficient, safe, and reliable operation of the nuclear station, 
except for those functions delegated to the executive – corporate governance 
and operations support and the executive – corporate organizational 
effectiveness.  The site executive in charge of plant management is assisted in 
management and technical support activities by the plant manager and 
managers in charge of organizational effectiveness, engineering, training, 
security, nuclear oversight, major projects, human resources, corporate 
communications, and finance.  As LNP approaches startup, the site organization 
transitions to the Plant Management Organization shown in Figure 13.1-201 from 
the construction focused organization shown in Figure 13AA-201.  The site 
executive in charge of plant management is responsible for the site fire protection 
program through the engineer in charge of fire protection and engineering 
management. 
 
13.1.1.3.1.6 Executive - Nuclear Development 
 
The executive in charge of nuclear development is responsible for development 
of the licensing actions needed in support of new nuclear site development. 
Responsibilities also include engineering oversight of contractors, site layout, 
staffing, operational readiness, and program development. The executive in 
charge of nuclear development is assisted by a support staff and reports directly 
to the President – Duke Energy Nuclear. This position is supported by the 
functional managers in charge of engineering, licensing, project management, 
and operational readiness. Nuclear Development responsibilities include the 
establishment and execution of a contract or contracts for the engineering, 
procurement, construction, and startup activities of new nuclear plants.  
Organizational control and responsibility for newly constructed nuclear 
generating plants transfers to the Chief Nuclear Officer following construction 
activities and prior to loading of fuel.   Figure 13AA-201 shows the Construction 
Management Organization.  Initially, Nuclear Development is responsible for 
construction planning and preparation. The responsibility for construction 
transitions to the Executive for Site Construction at the start of construction 
activities when filled. As LNP approaches startup, the site organization transitions 
from the construction focused organization in Figure 13AA-201 to the Plant 
Management Organization shown in Figure 13.1-201.  
 
13.1.1.3.1.7 Executive - Major Projects 
 
The executive in charge of major projects provides project management, 
engineering, and vendor oversight for selected large projects at the nuclear sites. 
Providing oversight for these significant projects provides more focus and 
continuity for upgrades and eliminates distractions for site management. Nuclear 
major projects is responsible for contracts, engineering, and management related 
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to fleet and nuclear site major projects. The executive in charge of major projects 
reports to the CNO. 
 
13.1.1.3.1.8 Executive – Site Construction 
 
The executive for site construction reports directly to the president Duke Energy 
Nuclear. This reporting relationship allows the CNO and Nuclear Generation to 
remain focused on improving the performance of the operating fleet and minimize 
the distractions associated with the construction of new nuclear generating 
plants. This position will be filled in support of the start of construction activities 
for a new nuclear plant.  This position is responsible for the control and oversight 
of all construction activities associated with a new nuclear unit.  Reporting to this 
position will be the manager for construction; manager for site engineering; and 
the site plant manager as shown on Figure 13AA-201.  This position will transfer 
responsibility for the constructed unit to the site executive reporting to the CNO at 
the completion of construction activities and prior to the loading of fuel in that 
unit.  This position will retain responsibilities for other units under construction at 
a multi-unit site until construction activities for each unit are completed.  This 
position is supported during these construction activities by other Duke Energy 
Nuclear organizations, as needed. 
 
13.1.1.3.1.9 Executive – Corporate Governance and Operations Support 
 
The executive for corporate governance and operations support reports to the 
CNO.  Corporate governance and operations support provides support to help 
improve overall fleet performance.  This centralized organization includes 
protective services (security and access services); nuclear support services; and 
operations support. 
 
13.1.1.3.1.10 Executive – Corporate Organizational Effectiveness 
 
The executive for corporate organizational effectiveness reports to the CNO.  
The executive for corporate organizational effectiveness will support fleet 
performance through improving overall fleet effectiveness.  Reporting to this 
position will be organizational effectiveness; regulatory affairs; training; 
leadership development; performance improvement and emergency 
preparedness. 
 
13.1.1.3.1.11 Executive – Nuclear Engineering 
 
The executive in charge of nuclear engineering provides support to the stations 
in severe accident analysis, safety analysis, nuclear design, core mechanical and 
thermal hydraulic analysis, fuel management, switchyard support, metallurgical 
laboratory services, material aging program, steam generator maintenance, ISI 
program support, QC inspector training and certification, procurement 
engineering, welding, and radiological engineering. 
 
The executive - nuclear engineering reports to the CNO. Nuclear engineering 
provides broad engineering leadership and technical support to the nuclear sites, 
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with emphasis on generic issues and consistent practices. This includes 
providing expertise in safety assessment with technical support in the areas of 
risk assessment, radiological engineering, and safety analysis; fuel management 
with leadership and technical support in the areas of fuel supply, spent fuel 
management, and reactor core mechanical and thermal hydraulic analysis; fleet 
electrical and procurement engineering with technical support in the areas of 
procurement engineering, nuclear process systems, and electrical systems and 
analysis; and programs and components support in the areas of steam generator 
inspections and maintenance, engineering programs, component engineering, 
material failure analysis and materials science, equipment reliability, and ASME 
code inspections and testing. 
 
Nuclear engineering provides record storage and document management 
services, technology planning, project control, and technical support for 
information technology applications and systems such as equipment databases, 
applications, infrastructure, and plant process information systems. 
 
13.1.1.3.1.12 Executive - Nuclear Oversight 
 
The executive in charge of nuclear oversight provides support and leadership to 
the general office and stations with QA program audits, performance 
assessment, procurement quality, supplier verification, and QA, QC, NDE, and 
ISI, as applicable. In addition, nuclear oversight provides an advisory function to 
senior management through the Nuclear Safety Review Board. The executive - 
nuclear oversight has the authority and organizational freedom to identify quality 
problems; initiate, recommend, or provide solutions to quality problems through 
designated channels; verify the implementation of solutions to quality problems; 
and ensure cost and schedule do not influence decision-making involving quality. 
The executive - nuclear oversight has unfettered access to the CNO to 
communicate QA program concerns and issues. 
 
The executive - nuclear oversight is delegated primary ownership of the 
department QA program description and is responsible for day-to-day 
administration of the program and resolution of QA issues. If significant quality 
problems are identified by nuclear oversight personnel, the executive - nuclear 
oversight or designee has the responsibility and authority to stop work pending 
satisfactory resolution of the identified problem. The executive - nuclear oversight 
reports directly to the CNO. The executive - nuclear oversight is responsible for 
providing oversight of Nuclear Generation activities; administration of the 
employee concerns program; and maintenance of the Quality Assurance 
Program Manual. The executive – nuclear oversight is responsible for and 
reports to the President – Duke Energy Nuclear on all matters related to the 
independent monitoring and assessing of activities performed by or in support of 
the development and deployment of new nuclear generating plants, 
decommissioning activities, and project management and construction activities 
not controlled by the CNO.  Assisting the executive - nuclear oversight is the 
functional manager in charge of corporate nuclear oversight and the functional 
manager(s) in charge of nuclear oversight for each nuclear plant site. 
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13.1.1.3.1.13 Functional Director - Nuclear Protective Services 
 
The functional director in charge of nuclear protective services is responsible for 
providing guidance and direction to the functional manager – security at each site 
on the nuclear security, access authorization, and fitness for duty programs.  The 
director - nuclear protective services reports to the executive – corporate 
governance and operations support. 
 
13.1.1.3.2 Site Support Organization 
 
13.1.1.3.2.1 The Functional Manager - Engineering  
 
The functional manager in charge of engineering reports to the executive - 
nuclear engineering.  The functional manager in charge of engineering is 
responsible for engineering activities related to the operation or maintenance of 
the plant and design change implementation support activities and other 
functions described in Subsection 13.1.1.2.1.   
 
The functional manager in charge of engineering directs functional discipline 
engineers responsible for system engineering, design engineering, and 
engineering programs. 
 
A single management organization oversees the engineering support for the 
station units. 
 
13.1.1.3.2.1.1 Functional Manager - Plant Engineering 
 
The functional manager in charge of plant engineering reports to the functional 
manager in charge of engineering and supervises a technical staff of engineers 
and other engineering specialists and coordinates their work with that of other 
groups.  System engineering staff includes reactor engineering as discussed in 
Subsection 13.1.1.2.1. The functional manager in charge of plant engineering is 
responsible for providing direction and guidance to system engineers as follows: 
 
• Monitoring the efficiency and proper operation of balance of plant and 

reactor systems. 

• Planning programs for improving equipment performance, reliability, or 
work practices. 

• Conducting operational tests and analyzing the results. 

• Providing safety-related software services, including the maintenance, 
testing, and configuration control of plant digital I&C systems. 

• Identification of plant spare parts for systems. 
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13.1.1.3.2.1.2 Functional Manager - Design Engineering 
 
The functional manager in charge of design engineering reports to the functional 
manager in charge of engineering and is responsible for: 
 
• Resolution of design issues. 

• Onsite development of design related change packages and plant 
modifications. 

• Implementation of effective project management methods and 
procedures, including cost controls, for implementation of modifications 
and construction activities. 

• Management of contractors who may perform modification or construction 
activities. 

• Maintaining configuration control program. 

13.1.1.3.2.1.3 Functional Manager – Engineering Programs 
 
The functional manager in charge of engineering programs reports to the 
functional manager in charge of engineering and is responsible for programs 
such as: 
 
• Valve engineering 

• Maintenance rule tracking and trending 

• Fire protection 

• Piping erosion/corrosion 

• Inservice testing 

• Equipment reliability engineering. 

13.1.1.3.2.2 Functional Manager Organizational Effectiveness 
 
The functional manager in charge of organizational effectiveness is responsible 
for those functions described in Subsection 13.1.1.2.2 and reports to the site 
executive in charge of plant management. The responsibilities of the manager in 
charge of nuclear safety assurance are fulfilled through the functional supervisors 
in charge of plant licensing and regulatory compliance, corrective actions and 
performance improvement, emergency preparedness.  
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13.1.1.3.2.2.1 Functional Supervisor in Charge of Plant Licensing and 
Regulatory Compliance 

 
The responsibility of the functional supervisor in charge of plant licensing and 
regulatory compliance is to provide a coordinated focus for interface with the 
NRC and technical direction and administrative guidance for the licensing staff 
for those activities listed in Subsection 13.1.1.2.2. The functional supervisor in 
charge of plant licensing and regulatory compliance reports directly to the 
functional manager in charge of organizational effectiveness. 
 
13.1.1.3.2.2.2 Functional Supervisor in Charge of Corrective Actions and 

Performance Improvement 
 
The responsibilities of the functional supervisor in charge of corrective actions 
and performance improvement includes establishing processes and procedures 
to facilitate identification and correction of conditions adverse to quality and 
implement corrective actions. The functional supervisor in charge of corrective 
actions and performance improvement reports directly to the functional manager 
in charge of organizational effectiveness. 
 
13.1.1.3.2.2.3 Functional Supervisor in Charge of Emergency Preparedness 
 
The functional supervisor in charge of emergency preparedness is responsible 
for: 
 
• Coordinating and implementing the plant emergency response plan with 

state and local emergency plans. 

• Developing, planning, and executing emergency drills and exercises 
including coordination of fire brigade training exercises with the engineer 
in charge of fire protection. 

• Emergency action level development. 

• NRC reporting associated with 10 CFR 50.54(q). 

The functional supervisor in charge of emergency preparedness reports directly 
to the functional manager in charge of organizational effectiveness. 
 
13.1.1.3.2.2.4 Additional Organizational Effectiveness Support 
 
A functional supervisor in charge of procedures develops quality site procedures 
and reports to the organizational effectiveness manager. In addition, a functional 
supervisor in charge of human performance works with the site to improve 
human performance on behalf of the organizational effectiveness manager. 
 
13.1.1.3.2.3 Functional Manager – Finance 
 
The manager in charge of finance is responsible for planning, scheduling, and 
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implementing special projects and financial programs, and for providing oversight 
of accounting and payroll processes for the site. The manager in charge of finance 
reports to the site executive in charge of plant management. 
 
 
13.1.1.3.2.4 Functional Manager - Training and Development  
 
The functional manager in charge of training and development is responsible for 
training programs at the site required for the safe and proper operation and 
maintenance of the plant including: 
 
• Operations training programs 

• Plant staff training programs 

• Plant access training 

• Emergency plan training 

• Radiation worker training 

The functional manager in charge of training may seek assistance from other 
departments within the company or outside specialists, such as educators and 
manufacturers.  The manager in charge of training supervises a staff of training 
supervisors who coordinate the development, preparation, and presentation of 
training programs for nuclear plant personnel and reports to the site executive in 
charge of plant management. 
 
 
13.1.1.3.2.5 Functional Manager in Charge of Security 
 
The functional manager in charge of security is responsible for: 
 
• Implementation and enforcement of security directives, procedures, and 

instructions received from appropriate authorities. 

• Day-to-day supervision of the security guard force. 

• Administration of the security program. 

The functional manager in charge of security reports directly to the functional 
director - nuclear protective services and indirectly to the site executive - plant 
management. 
 
 
13.1.1.4 Qualifications of Technical Support Personnel 
 
The qualifications of managers and supervisors of the technical support 
organization meet the qualification requirements in education and experience for 

LNP COL 18.6-1 

LNP COL 18.10-1 

LNP COL 13.1-1 
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those described in ANSI/ANS-3.1-1993 (Reference 201) as endorsed and 
amended by Regulatory Guide 1.8.  For positions that do not have a cross-
reference section in ANSI/ANS-3.1 the most comparable section of ANSI/ANS-
3.1 is used for guidance in establishing experience and education requirements. 
The qualification and experience requirements of headquarters staff is 
established in corporate policy and procedure manuals. 
 
 
13.1.2 OPERATING ORGANIZATION 
 
13.1.2.1 Plant Organization 
 
The plant management, technical support, and plant operating organizations are 
shown in Figure 13.1-201.  The on-shift operating organization is presented in 
Figure 13.1-202, which shows those positions requiring NRC licenses.  Additional 
personnel are required to augment normal staff during outages. 
 
Nuclear plant employees are responsible for reporting problems with plant 
equipment and facilities.  They are required to identify and document equipment 
problems in accordance with the QA Program.  QA Program requirements, as 
they apply to the operating organization, are described in FSAR Chapter 17.  The 
guidelines of Regulatory Guide 1.33 for the operating organization, onsite review, 
and rules of practice are implemented at the site via administrative procedure or 
standing order and include: 
 
• Establishment of a quality assurance program for the operational phase. 

• Preparation of procedures necessary to carry out an effective quality 
assurance program.  See FSAR Section 13.5 for description of the station 
procedure program. 

• A program for review and audit of activities affecting plant safety.  See 
FSAR Section 17.5 for description of station review and audit programs. 

• Programs and procedures for rules of practice as described in Section 5.2 
of N18.7-1976/ANS-3.2 (Reference 203). 

Managers and supervisors within the plant operating organization are 
responsible for establishing goals and expectations for their organization and to 
reinforce behaviors that promote radiation protection.  Specifically, managers and 
supervisors are responsible for the following, as applicable to their position within 
the plant organization: 
 
• Interface directly with radiation protection staff to integrate radiation 

protection measures into plant procedures and design documents and 
into the planning, scheduling, conduct, and assessment of operations and 
work. 

• Notify radiation protection personnel promptly when radiation protection 

LNP COL 13.1-1 
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problems occur or are identified, take corrective actions, and resolve 
deficiencies associated with operations, procedures, systems, equipment, 
and work practices. 

• Train site personnel on radiation protection, and provide periodic 
retraining, in accordance with 10 CFR Part 19 so that they are properly 
instructed and briefed for entry into restricted areas. 

• Periodically observe and correct, as necessary, radiation worker 
practices. 

• Support radiation protection management in implementing the radiation 
protection program. 

• Maintain exposures to site personnel ALARA. 

13.1.2.1.1 Plant Manager 
 
The plant manager reports to the site executive in charge of plant management, 
is responsible for overall safe operation of the plant, and has control over those 
on-site activities necessary for safe operation and maintenance of the plant 
including the following: 
 
• Operations 

• Maintenance and modification 

• Chemistry and radiochemistry 

• Outage management 

• Scheduling and activity coordination 

Additionally, the plant manager has overall responsibility for occupational and 
public radiation safety.  Radiation protection responsibilities of the plant manager 
are consistent with the guidance in Regulatory Guide 8.8 and Regulatory Guide 
8.10 including the following: 
 
• Provide management radiation protection policy throughout the plant 

organization. 

• Provide an overall commitment to radiation protection by the plant 
organization. 

• Interact with and support the manager in charge of radiation protection on 
implementation of the radiation protection program. 

• Support identification and implementation of cost-effective modifications 
to plant equipment, facilities, procedures and processes to improve 
radiation protection controls and reduce exposures. 
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• Establish plant goals and objectives for radiation protection. 

• Maintain exposures to site personnel ALARA. 

• Support timely identification, analysis and resolution of radiation 
protection problems (e.g., through the plant corrective action program). 

• Provide training to site personnel on radiation protection in accordance 
with 10 CFR Part 19. 

• Establish an ALARA Committee with delegated authority from the plant 
manager that includes, at a minimum, the managers in charge of 
operations, maintenance, engineering, and radiation protection to help 
provide for effective implementation of line organization responsibilities 
for maintaining worker doses ALARA. 

The line of succession of authority and responsibility for overall operations in the 
event of unexpected events of a temporary nature is: 

a.        Manager in charge of operations 

b.        Manager in charge of plant maintenance 

c.        Assistant manager in charge of operations 
 
As described in Subsection 13.1.2.1.2.4, the manager in charge on-shift is the 
plant manager’s direct representative for the conduct of operations.  The 
succession of authority includes the authority to issue standing or special orders 
as required. 
 
13.1.2.1.1.1 Functional Manager – Maintenance 
 
Maintenance of the plant is performed by the maintenance department 
mechanical, electrical, and instrumentation and control disciplines.  The functions 
of this department are to perform preventive and corrective maintenance, 
equipment testing, and implement modifications as necessary. 
 
The manager in charge of maintenance is responsible for the performance of 
preventive and corrective maintenance and modification activities required to 
support operations, including compliance with applicable standards, codes, 
specifications, and procedures.  The manager in charge of maintenance reports 
to the plant manager and provides direction and guidance to the maintenance 
discipline functional managers and maintenance support staff. 
 
13.1.2.1.1.2 Maintenance Discipline Functional Managers 
 
The functional managers of each maintenance discipline (mechanical, electrical, 
and instrumentation and control) are responsible for maintenance activities within 
their discipline including plant modifications.  They provide guidance in 
maintenance planning and craft supervision.  They establish the necessary 



Levy Nuclear Plant Units 1 and 2 
COL Application 

Part 2, Final Safety Analysis Report 
 

 Rev. 8 
13.1-22 

manpower levels and equipment requirements to perform both routine and 
emergency type maintenance activities, seeking the services of others in 
performing work beyond the capabilities of the plant maintenance group.  Each 
discipline functional manager is responsible for liaison with other plant staff 
organizations to facilitate safe operation of the station.  These functional 
managers report to the manager in charge of plant maintenance. 
 
13.1.2.1.1.3 Maintenance Discipline Supervisors 
 
The maintenance discipline supervisors (mechanical, electrical, and 
instrumentation and control) supervise maintenance activities, assist in the 
planning of future maintenance efforts, and guide the efforts of the craft within 
their discipline.  The maintenance discipline supervisors report to the appropriate 
maintenance discipline functional manager. 
 
13.1.2.1.1.4 Functional Manager – Work Control 
 
The functional manager in charge of work control is responsible for planning, 
scheduling, and coordinating maintenance, modification, and testing activities 
during power operations and shutdown periods. This includes taking necessary 
measures to minimize risk to the plant and personnel during the above activities. 
 
The functional manager in charge of work control reports to the plant manager. 
 
13.1.2.1.1.5 Functional Manager – Radiation Protection 
 
The functional manager in charge of radiation protection has the responsibility for 
providing adequate protection of the health and safety of personnel working at 
the plant and members of the public during activities covered within the scope 
and extent of the license.  Radiation protection responsibilities of the functional 
manager in charge of radiation protection are consistent with the guidance in 
Regulatory Guide 8.8 and Regulatory Guide 8.10.  They include: 
 
• Manage the radiation protection organization. 

• Establish, implement, and enforce the radiation protection program. 

• Provide radiation protection input to facility design and work planning. 

• Track and analyze trends in radiation work performance and take 
necessary actions to correct adverse trends. 

• Support the plant emergency preparedness program and assign 
emergency duties and responsibilities within the radiation protection 
organization. 

• Delegate authority to appropriate radiation protection staff to stop work or 
order an area evacuated (in accordance with approved procedures) 
when, in his or her judgment, the radiation conditions warrant such an 
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action and such actions are consistent with plant safety. 

The functional manager in charge of radiation protection reports to the plant 
manager and is assisted by the supervisors in charge of radiation protection. 

The functional manager in charge of radiation protection reports indirectly to and 
receives support from the corporate functional manager in charge of nuclear 
support. 
 
13.1.2.1.1.6 Functional Supervisor(s) in Charge of Radiation Protection 
 
The functional supervisors in charge of radiation protection are responsible for 
carrying out the day-to-day operations and programs of the radiation protection 
department as listed in Subsection 13.1.1.2.5. 
 
Supervisors in charge of radiation protection report to the functional manager in 
charge of radiation protection. 
 
13.1.2.1.1.7 Radiation Protection Technicians 
 
Radiation protection technicians (RPTs) directly carry out responsibilities defined 
in the radiation protection program and procedures.  In accordance with technical 
specifications an RPT is on-site whenever there is fuel in the vessel. See Table 
13.1-202. 
 
The following are some of the duties and responsibilities of the RPTs: 
 
• As delegated authority by the functional manager in charge of radiation 

protection, stop work or order an area evacuated (in accordance with 
approved procedures) when, in his or her judgment, the radiation 
conditions warrant such an action and such actions are consistent with 
plant safety. 

• Provide coverage and monitor radiation conditions for jobs potentially 
involving significant radiation exposure. 

• Conduct surveys, assess radiation conditions and establish radiation 
protection requirements for access to and work within restricted, radiation, 
high radiation, very high radiation, airborne radioactivity areas, and areas 
containing radioactive materials. 

• Provide control over the receipt, storage, movement, use, and shipment 
of licensed radioactive materials. 

• Review work packages, proposed design modifications, and operations 
and maintenance procedures to facilitate integration of adequate radiation 
protection controls and dose-reduction measures. 

• Review and oversee implementation of plans for the use of process or 
other engineering controls to limit the concentrations of radioactive 
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materials in the air. 

• Provide personnel monitoring and bioassay services. 

• Maintain, prescribe, and oversee the use of respiratory protection 
equipment. 

• Perform assigned emergency response duties. 

13.1.2.1.1.8 Functional Manager – Chemistry 
 
The functional manager in charge of chemistry is responsible for development, 
implementation, and direction and coordination of the chemistry, radiochemistry, 
and nonradiological environmental monitoring programs.  The chemistry 
department has charge of overall operation of the hot lab, cold lab, emergency 
off-site facility lab, and nonradiological environmental monitoring.  The functional 
manager in charge of chemistry is responsible for the development, 
administration, and implementation of procedures and programs which provide 
for effective compliance with environmental regulations.  The functional manager 
in charge of chemistry reports to the plant manager and directly supervises the 
chemistry supervisors and chemistry technicians as assigned. The functional 
manager in charge of chemistry reports indirectly to and receives support from 
the corporate located functional manager in charge of nuclear support services. 
Three functional supervisors over chemistry disciplines assist the functional 
manager in charge of chemistry. 
 
13.1.2.1.2 Operations Department 
 
All operations activities are conducted with safety of personnel, the public, and 
equipment as the overriding priority.  The operations department is responsible 
for: 
 
• Operation of station equipment. 

• Monitoring and surveillance of safety and non-safety related equipment. 

• Fuel handling. 

• Providing the nucleus of emergency and fire-fighting teams. 

The operations department maintains sufficient licensed and senior licensed 
operators to staff the control room continuously using a crew rotation system.  
The operations department is under the direction of the manager in charge of 
operations, who through the assistant manager in charge of operations directs 
the day-to-day operation of the plant. 
 
Specific duties, functions, and responsibilities of key shift members are 
discussed in Subsections 13.1.2.1.2.4 through 13.1.2.1.2.8 and in plant 
administrative procedures and the technical specifications.  The minimum shift 
manning requirements are shown in Table 13.1-202. 
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Some resources of the operations organization are shared between units. 
Administrative and support personnel perform their duties on either unit.  
Additional operations staff is required to fill the on-shift staffing requirements of 
the additional units. To operate, or supervise the operation of more than one unit, 
a senior reactor operator (SRO) or reactor operator (RO) must hold an 
appropriate, current license for each unit.  A single management organization 
oversees the operations group for the station units. See Table 13.1-201 for 
estimated number of staff in the operations department for a single unit. Positions 
required for operation of the second unit are also shown. 
 
The operations support section is staffed with sufficient personnel to provide 
support activities for the operating shifts and overall operations department.  The 
following is an overview of the operations organization. 
 
13.1.2.1.2.1 Functional Manager – Operations 
 
The functional manager in charge of operations has overall responsibility for the 
day-to-day operation of the plant. The functional manager in charge of operations 
reports to the plant manager and is assisted by the assistant functional manager 
in charge of operations and assistant functional manager in charge of operations 
support. The functional manager in charge of operations receives support from 
the engineer in charge of fire protection for coordination of operations related fire 
protection activities. The functional manager in charge of operations or the 
assistant functional manager of operations is SRO licensed. 
 
13.1.2.1.2.2 Assistant Functional Manager – Operations 
 
The assistant functional manager in charge of operations, under the direction of 
the functional manager in charge of operations, is responsible for: 
 
• Shift plant operations in accordance with the operating license, technical 

specifications, and written procedures. 

• Providing supervision of operating shift personnel for operational shift 
activities including those of emergency and firefighting teams. 

• Coordinating with the assistant functional manager in charge of 
operations support and other plant staff sections. 

• Verifying that nuclear plant operating records and logs are properly 
prepared, reviewed, evaluated, and turned over to the assistant functional 
manager in charge of operations support. 

The assistant functional manager in charge of operations is assisted in these 
areas by the managers in charge on-shift who direct the operating shift 
personnel. The assistant functional manager in charge of operations reports to 
the functional manager in charge of operations and in the absence of the 
manager in charge of operations or assistant functional manager in charge of 
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operations support may assume the duties and responsibilities of either of these 
positions. 
 
13.1.2.1.2.3 Assistant Functional Manager in Charge of Operations 

Support 
 
The assistant functional manager in charge of operations support, under the 
direction of the functional manager in charge of operations, is responsible for: 
• Directing and guiding plant operations support activities in accordance 

with the operating license, technical specifications, and written 
procedures. 

• Providing supervision of operating support personnel, for operations 
support activities, and coordination of support activities. 

• Providing for nuclear plant operating records and logs to be turned over to 
the nuclear records group for maintenance as quality assurance records. 

The assistant functional manager in charge of operations support is assisted by 
the supervisors of work management, operations procedures group, and other 
support personnel. In the absence of the functional manager in charge of 
operations or assistant functional manager in charge of operations, the assistant 
functional manager in charge of operations support may assume the duties and 
responsibilities of either of these positions.  
 
13.1.2.1.2.4 Manager in Charge On-Shift 
 
The manager in charge on-shift is a licensed SRO responsible for the control 
room command function, and is the plant manager’s direct management 
representative for the conduct of operations.  As such, the manager in charge on-
shift has the responsibility and authority to direct the activities and personnel on-
site as required to: 
 
• Protect the health and safety of the public, the environment, and 

personnel on the plant site. 

• Protect the physical security of the plant. 

• Prevent damage to site equipment and structures. 

• Comply with the operating license. 

The manager in charge on-shift retains this responsibility and authority until 
formally relieved of operating responsibilities by a licensed SRO.  Additional 
responsibilities of the manager in charge on-shift include: 
 
• Directing nuclear plant employees to report to the plant for response to 

potential and real emergencies. 

• Seeking the advice and guidance of the shift technical advisor and others 
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in executing the duties of the manager in charge on-shift whenever in 
doubt as to the proper course of action. 

• Promptly informing responsible supervisors of significant actions affecting 
their responsibilities. 

• Participating in operator training, retraining, and requalification activities 
from the standpoint of providing guidance, direction, and instruction to 
shift personnel. 

The manager in charge on-shift is assisted in carrying out the above duties by 
the supervisors in charge on shift and the operating shift personnel.  The 
manager in charge on-shift reports to the assistant functional manager in charge 
of operations. 
 
13.1.2.1.2.5 Supervisors in Charge On-Shift  
 
The supervisor in charge on-shift is a licensed SRO.  The primary function of the 
supervisor in charge on-shift is to administratively support the manager in charge 
on-shift such that the “command function” is not overburdened with 
administrative duties and to supervise the licensed and non-licensed operators in 
carrying out the activities directed by the manager in charge on-shift.  Other 
duties include: 
 
• Being aware of maintenance and testing performed during the shift. 

• Shutting down the reactor if conditions warrant this action. 

• Informing the manager in charge on-shift and other station management 
in a timely manner of conditions which may affect public safety, plant 
personnel safety, plant capacity or reliability, or cause a hazard to 
equipment. 

• Initiating immediate corrective action as directed by the manager in 
charge on-shift in any upset situation until assistance, if required, arrives. 

• Participating in operator training, retraining, and requalification activities 
from the standpoint of providing guidance, direction, and instruction to 
shift personnel. 

The supervisor in charge on-shift reports directly to the manager in charge on-
shift. 
 
13.1.2.1.2.6 Reactor Operator 
 
The ROs are licensed reactor operators and report to the supervisor in charge 
on-shift.  They are responsible for routine plant operations and performance of 
major evolutions at the direction of the supervisor in charge on-shift.  The RO 
duties include: 
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• Monitoring control room instrumentation. 

• Responding to plant or equipment abnormalities in accordance with 
approved plant procedures. 

• Directing the activities of non-licensed operators. 

• Documenting operational activities, plant events, and plant data in shift 
logs. 

• Initiating plant shutdowns or scrams or other compensatory actions when 
observation of plant conditions indicates a nuclear safety hazard exists or 
when approved procedures so direct. 

Whenever there is fuel in the reactor vessel, at least one reactor operator is in 
the control room monitoring the status of the unit at the main control panel.  The 
RO assigned to the main control panel is designated the “operator at the 
controls” and conducts monitoring and operating activities in accordance with the 
guidance set forth in Regulatory Guide 1.114, which is further described in 
Subsection 13.1.2.1.3, Conduct of Operations. 
 
13.1.2.1.2.7 Non-Licensed Operator 
 
The non-licensed operators perform routine duties outside the control room as 
necessary for continuous, safe plant operation including: 
 
• Assisting in plant startup, shutdown, surveillance, and emergency 

response by manually or remotely changing equipment operating 
conditions, placing equipment in service, or securing equipment from 
service at the direction of the reactor operator. 

• Performing assigned tasks in procedures and checklists such as valve 
manipulations for plant startup or data sheets on routine equipment 
checks, and making accurate entries according to the applicable 
procedure, data sheet, or checklist. 

• Assisting in training of new employees and for improvement and 
upgrading of their own performance by participating in the applicable 
sections of the training program. 

Non-licensed operators include auxiliary operators as shown in Figure 13.1-202. 
 
13.1.2.1.2.8 Shift Technical Advisor 
 
The station is committed to meeting NUREG-0737 TMI Action Plan item I.A.1.1 
for shift technical advisors.  The shift technical advisor (STA) reports directly to 
the manager in charge on-shift and provides advanced technical assistance to 
the operating shift complement during normal and abnormal operating conditions.  
The STA’s responsibilities are detailed in plant administrative procedures as 
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required by TMI Action Plan I.A.1.1 and NUREG-0737 Appendix C.  These 
responsibilities include: 
 
• Activities to monitor core power distribution and critical parameters. 

• Activities to assist the operating shift with technical expertise during 
normal and emergency conditions. 

• Evaluation of technical specifications, special reports, and procedural 
issues. 

The STA is to primarily contribute to maximizing safety of operations by 
independently observing plant status and advising shift supervision of conditions 
that could compromise plant safety.  During transients or accident situations, the 
STA independently assesses plant conditions and provides technical assistance 
and advice to mitigate the incident and minimize the effect on personnel, the 
environment, and plant equipment. 
 
A senior reactor operator on shift who meets the qualifications for the combined 
SRO/STA position specified for Option 1 of Generic Letter 86-04 (Reference 202) 
may also serve as the STA.  If this option is used for a shift, then the separate 
STA position may be eliminated for that shift. 
 
 
13.1.2.1.2.9 Engineer – Fire Protection 
 
The engineer in charge of fire protection and the fire protection program staff are 
responsible for the following: 
 
• Fire protection program requirements, including consideration of potential 

hazards associated with postulated fires, knowledge of building layout, 
and system design. 

• Post-fire shutdown capability. 

• Design, maintenance, surveillance, and quality assurance of fire 
protection features (e.g., detection systems, suppression systems, 
barriers, dampers, doors, penetration seals, and fire brigade equipment). 

• Fire prevention activities (administrative controls and training). 

• Fire brigade organization and oversight of fire brigade training. 

• Pre-fire planning including review and updating of pre-fire plans at least 
every two years. 

The engineer in charge of fire protection reports through engineering department 
management to the site executive in charge of plant management who has 
ultimate responsibility for fire protection of the plant. Additionally, the engineer in 
charge of fire protection works with the manager in charge of operations to 
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coordinate activities and program requirements with the operations department. 
In accordance with Regulatory Guide 1.189 the engineer in charge of fire 
protection is a graduate of an engineering curriculum of accepted standing and 
has completed not less than six years of engineering experience, three of which 
were in a responsible position in charge of fire protection engineering work. The 
engineer in charge of fire protection is trained and experienced in nuclear plant 
safety or has available personnel who are trained and experienced in nuclear 
plant safety. 
 
 
13.1.2.1.2.10 Radwaste Operations Lead 
 
The Radwaste Operations Lead is responsible for development, implementation, 
direction, and coordination of radwaste activities.  The Radwaste Operations 
Lead reports to the operations manager in charge on-shift. 
 
The Radwaste Operations Lead supervises radwaste operators assigned to the 
radwaste area. 
 
13.1.2.1.3 Conduct of Operations 
 
Station operations are controlled and/or coordinated through the control room.  
Maintenance activities, surveillances, and removal from/return to service of 
structures, systems, and components affecting the operation of the plant may not 
commence without the approval of senior control room personnel.  The rules of 
practice for control room activities, as described by administrative procedures, 
which are based on Regulatory Guide 1.114, address the following: 
 
• Position/placement of operator at the controls workstation and the 

expected area of the control room where the majority of the 
supervisor/manager in charge on-shift’s time should be spent. 

• Definition and outline of “surveillance area” and requirement for 
continuous surveillance by the operator at the controls. 

• Relief requirements for operator at the controls and the 
supervisor/manager in charge on-shift. 

In accordance with 10 CFR 50.54: 
 
• Reactivity controls may be manipulated only by licensed reactor operators 

and senior reactor operators except as allowed for training under 10 CFR 
Part 55. 

• Apparatus and mechanisms other than controls which may affect 
reactivity or power level of the reactor shall be operated only with the 
consent of the operator at the controls or the manager/supervisor in 
charge on-shift. 

LNP COL 13.1-1 
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• During operation of the facility in modes other than cold shutdown or 
refueling, a senior operator shall be in the control room and a licensed 
reactor operator or senior reactor operator shall be present at the 
controls. 

13.1.2.1.4 Operating Shift Crews 
 
Plant administrative procedures implement the required shift staffing.  These 
procedures establish crews with sufficient qualified plant personnel to staff the 
operational shifts and be readily available in the event of an abnormal or 
emergency situation.  The objective is to operate the plant with the required staff 
and to develop work schedules that minimize overtime for plant staff members 
who perform safety-related functions.  Work hour limitations and shift staffing 
requirements defined by TMI Action Plan I.A.1.3 are retained in station 
procedures.  When overtime is necessary the provisions in the technical 
specifications and the plant administrative procedures apply.  Shift crew staffing 
plans may be modified during refueling outages to accommodate safe and 
efficient completion of outage work in accordance with the proceduralized work 
hour limitations. 
 
The minimum composition of the operating shift crew is contingent upon the unit 
operating status.  Position titles, license requirements and minimum shift 
manning for various modes of operation are contained in Technical 
Specifications, administrative procedures, and Table 13.1-202, and illustrated in 
Figure 13.1-202. 
 
13.1.2.1.5 Fire Brigade 
 
The station is designed and the fire brigade organized to be self-sufficient with 
respect to fire fighting activities.  The fire brigade is organized to deal with fires 
and related emergencies that could occur.  It consists of a fire brigade leader and 
a sufficient number of team members to be consistent with the equipment that 
must be put in service during a fire emergency.  A sufficient number of trained 
and physically qualified fire brigade members are available on-site during each 
shift.  The fire brigade consists of at least five members on each shift.  Members 
of the fire brigade are knowledgeable of building layout and system design.  The 
assigned fire brigade members for any shift does not include the manager in 
charge on-shift nor any other members of the minimum shift operating crew 
necessary for safe shutdown of the unit.  Nor does it include any other personnel 
required for other essential functions during a fire emergency.  Fire brigade 
members for a shift are designated in accordance with established procedures at 
the beginning of the shift. 
 
 
 
 
 
 



Levy Nuclear Plant Units 1 and 2 
COL Application 

Part 2, Final Safety Analysis Report 
 

 Rev. 8 
13.1-32 

13.1.3 QUALIFICATIONS OF NUCLEAR PLANT PERSONNEL 
 
13.1.3.1 Qualification Requirements 
 
Qualifications of managers, supervisors, operators, and technicians of the 
operating organization meet the qualification requirements in education and 
experience for those described in ANSI/ANS-3.1-1993 (Reference 201), as 
endorsed and amended by Regulatory Guide 1.8. For positions that do not have 
a cross-reference section in ANSI/ANS-3.1 the most comparable section of 
ANSI/ANS-3.1 is used for guidance in establishing experience and education 
requirements. 
 
13.1.3.2 Qualification of Plant Personnel 
 
Resumes and/or other documentation of qualification and experience of initial 
appointees to appropriate management and supervisory positions are available 
for review by regulators upon request after position vacancies are filled. 
 
 
13.1.4 COMBINED LICENSE INFORMATION ITEM 
 
 
This COL item is addressed in Subsections 13.1, 13.1.1.2.11, 13.1.2, 13.1.2.1.3, 
13.1.4, and Appendix 13AA. 
 
 
Add the following information after renumbered DCD Subsection 13.1.4: 
 
13.1.5 REFERENCES 
 
201.  American Nuclear Society, “American National Standard for Selection, 

Qualification, and Training of Personnel for Nuclear Power Plant,” ANSI/ 
ANS -3.1-1993. 
 

202.  U.S. Nuclear Regulatory Commission, “Generic Letter 86-04, Policy 
Letter, Engineering Expertise on Shift.” 

 
203.  American Nuclear Society, “American National Standard for 

Administrative Controls and Quality Assurance for the Operational Phase 
of Nuclear Power Plants,” N18.7-1976/ANS-3.2. 
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Table 13.1-201 (Sheet 1 of 6) 
Generic Position/Site-Specific Position Cross Reference 

 

Nuclear Function 

Function Position - 
ANSI/ANS-3.1-1993 

section reference 
Nuclear Plant Position 

(Site-Specific) 

Expected 
Positions 
1st unit  

Expected 
additional 
positions 
2nd unit 

Executive management chief executive officer n/a President and Chief Executive 
Officer, Duke Energy 

1 - 

  n/a President, Duke Energy Nuclear 1 - 

 chief nuclear officer n/a Group Executive, Chief Nuclear 
Officer 

1 - 

 executive, nuclear operations n/a Executive, Nuclear Operations 1 - 

 executive, nuclear generation 
and development 

n/a Executive, Nuclear Development 1 0 

Nuclear support executive, nuclear support n/a Executive, Corporate Governance 
and Operations Support 

1 - 

  n/a Executive, Corporate Organizational 
Effectiveness 

1 - 

 manager  4.2.4 Manager, Nuclear Plant Support 1 - 

Plant management executive n/a Site Executive, Plant Management 1 - 

 plant manager 4.2.1 Nuclear Station Plant Manager 1 - 

Engineering executive n/a Executive, Nuclear Engineering 1 - 

 executive n/a Executive, Major Projects 1 - 

 manager 4.2.4 Functional Manager, Engineering 1 - 

 manager 4.2.4 Manager, Nuclear Support Services 1 - 

LNP COL 18.6-1 
LNP COL 13.1-1 



Levy Nuclear Plant Units 1 and 2 
COL Application 

Part 2, Final Safety Analysis Report 
 

 Rev. 8 
13.1-34 

Table 13.1-201 (Sheet 2 of 6) 
Generic Position/Site-Specific Position Cross Reference 

 

Nuclear Function 

Function Position - 
ANSI/ANS-3.1-1993 

section reference 
Nuclear Plant Position 

(Site-Specific) 

Expected 
Positions 
1st unit  

Expected 
additional 
positions 
2nd unit 

system engineering functional manager  4.3.9 Functional Manager, Plant 
Engineering 

1 - 

 system engineer 4.6.1 System Engineer 16 4 

design engineering functional manager  4.3.9 Functional Manager, Design 
Engineering 

1 - 

 design engineer 4.6 - staff 
engineer 

Design Engineer 23 7 

safety and 
engineering analysis 

functional manager 4.3.9 Manager, Safety and Engineering 
Analysis 

1 - 

 programs engineer 4.6 - staff 
engineer 

Analysis Engineer 4 - 

engineering programs functional manager 4.3.9 Functional Manager, Engineering 
Programs 

1 - 

 programs engineer 4.6 - staff 
engineer 

Programs Engineer 20 5 

reactor engineering functional manager 4.3.9 Functional Supervisor, Reactor 
Engineering 

1 - 

 reactor engineer 4.6 - staff 
engineer 

Reactor Engineer 3 1 

Maintenance manager 4.2.3 Manager, Maintenance 1 - 
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Table 13.1-201 (Sheet 3 of 6) 
Generic Position/Site-Specific Position Cross Reference 

 

Nuclear Function 

Function Position - 
ANSI/ANS-3.1-1993 

section reference 
Nuclear Plant Position 

(Site-Specific) 

Expected 
Positions 
1st unit  

Expected 
additional 
positions 
2nd unit 

instrumentation and 
control 

functional manager 4.3.4 Functional Manager, 
Instrumentation and Control 

1 - 

 supervisor 4.4.7 Supervisor, Instrumentation and 
Control 

7 - 

 technician  4.5.3.3 Instrumentation and Control 
Technician 

30 17 

Mechanical functional manager 4.3.6 Manager, Mechanical 1 - 

 supervisor 4.4.9 Supervisor, Mechanical 9 - 

 technician 4.5.7.2 Mechanic 30 14 

electrical functional manager 4.3.5 Manager, Electrical 1 - 

 supervisor 4.4.8 Supervisor, Electrical 6 4 

 technician 4.5.7.1 Electrician 18 3 

support functional manager 4.3 Manager, Maintenance Support 1 - 

Operations manager 4.2.2 Manager, Operations 1 - 

operations, plant  functional manager 4.3.8 Assistant Operations Manager 1 - 

operations, admin functional manager 4.3.8 Assistant Operations Manager 
Support 

1 - 

operations, radwaste supervisor 4.4 Lead - Radwaste Operations 1 1 
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Table 13.1-201 (Sheet 4 of 6) 
Generic Position/Site-Specific Position Cross Reference 

 

Nuclear Function 

Function Position - 
ANSI/ANS-3.1-1993 

section reference 
Nuclear Plant Position 

(Site-Specific) 

Expected 
Positions 
1st unit  

Expected 
additional 
positions 
2nd unit 

operations, (on-shift) functional manager 4.4.1 Shift Manager 5 5 

 supervisor 4.4.2 Shift Supervisor 5 5 

 licensed operator 4.5.1 Control Room Operator 10 10 

 non-licensed operator 4.5.2 Plant Equipment Operator 30 30 

 shift technical advisor 4.6.2 Shift Technical Advisor 5 5 

Fire protection supervisor 4.4  Engineer, Fire Protection Program 1 - 

Radiation protection functional manager 4.3.3 Functional Manager, Radiation 
Protection 1 - 

 supervisor  4.4.6 Radiation Protection Functional 
Supervisor 3 - 

 technician 4.5.3.2 Radiation Protection Technician 20 10 

 ALARA specialist n/a ALARA Specialist 2 - 

Chemistry functional manager 4.3.2 Functional Manager, Chemistry and 
Environmental 1 - 

 supervisor 4.4.5 Chemistry  Functional Supervisor 3 - 

 technician 4.5.3.1 Chemistry Technician 14 12 

 radwaste operator 4.5.2 Radwaste Operator 5 4 

Nuclear safety assurance manager 4.2 Functional Manager, Organizational 
Effectiveness  1 - 
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Table 13.1-201 (Sheet 5 of 6) 
Generic Position/Site-Specific Position Cross Reference 

 

Nuclear Function 

Function Position - 
ANSI/ANS-3.1-1993 

section reference 
Nuclear Plant Position 

(Site-Specific) 

Expected 
Positions 
1st unit  

Expected 
additional 
positions 
2nd unit 

licensing functional manager 4.3 Manager, Plant Licensing and 
Regulatory Compliance 

- - 

 supervisor n/a Functional Supervisor, Licensing 
and Regulatory Programs 

1 0 

 licensing engineer n/a Licensing Engineer 5 - 

corrective action functional manager 4.3 Functional Supervisor,  Corrective 
Action and Performance 
Improvement 

1 - 

 corrective action engineer n/a corrective action engineer 2 - 

emergency 
preparedness 

functional manager 4.3 Functional Supervisor, Emergency 
Preparedness 

1 - 

 EP planner n/a EP Planner 2 - 

Training functional manager 4.3.1 Functional Manager, Training and 
Development 

1 - 

 supervisor ops trng 4.4.4 Training Supervisor, Operations 1 - 

 ops training instructor n/a Ops Training Instructor 6 6 

 supervisor tech staff/maint 
trng 

4.5.4 Supervisor Tech Staff/Maint Trng 1 - 

 tech staff/maint instructors 4.4.4 Tech Staff/Maint Instructor 8 - 
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Table 13.1-201 (Sheet 6 of 6) 
Generic Position/Site-Specific Position Cross Reference 

 

Nuclear Function 

Function Position - 
ANSI/ANS-3.1-1993 

section reference 
Nuclear Plant Position 

(Site-Specific) 

Expected 
Positions 
1st unit  

Expected 
additional 
positions 
2nd unit 

Purchasing, and contracts functional manager 4.3 Functional Manager, Purchasing 
and Contracts 

1 - 

Security functional manager 4.3 Functional Manager, Security 1 - 

Planning and scheduling functional manager 4.3 Functional Manager, Planning and 
Scheduling 

1 - 

 functional manager 4.3 Functional Manager, Outages 1 - 

Quality assurance functional manager 4.3.7 Functional Manager, Nuclear 
Oversight 

1 - 

 supervisor 4.4.13 Quality Assurance Supervisor 1 - 

 QA auditor 4.5.6 QA Auditor 6 - 

 supervisor 4.4.13 Quality Control Supervisor 1 - 

 QC inspector 4.5.5 QC Inspector 4 2 

Startup testing supervisor 4.4.11 Startup Testing Supervisor 1 - 

 startup test engineer 4.4.1 Startup Test Engineer 6 - 

 supervisor 4.4.12 Preop Testing Supervisor 1 - 

 preop test engineer 4.4.1 Preop Test Engineer 20 - 
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Table 13.1-202 
Minimum On-Duty Operations Shift Organization for Two-Unit Plant 

 
Units Operating Two units 

Two Control Rooms 
All Units Shutdown 1 SM (SRO) 

2 RO 
3 NLO 
 

One Unit Operating(a) 1 SM (SRO) 
2 SRO 
3 RO 
4 NLO 
 

Two Units Operating(a) 1 SM (SRO) 
2 SRO 
4 RO 
4 NLO 
 

SM – Shift Manager 
SRO – Licensed Senior Reactor 
Operator 

RO – Licensed Reactor Operator 
 
NLO – Non-Licensed Operator 

 
a) Operating modes other than cold shutdown or refueling. 
 
Notes: 
 
(1) In addition, one Shift Technical Advisor (STA) is assigned per shift during 

plant operation.  A shift manager or another SRO on shift, who meets the 
qualifications for the combined Senior Reactor Operator/Shift Technical 
Advisor position, as specified for option 1 of Generic Letter 86-04, 
(Reference 202) the commission’s policy statement on engineering 
expertise on shift, may also serve as the STA.  If this option is used for a 
shift, then the separate STA position may be eliminated for that shift. 

(2) In addition to the minimum shift organization above, during refueling a 
licensed Senior Reactor Operator or Senior Reactor Operator limited (fuel 
handling only) is required to directly supervise any core alteration activity. 

(3) A shift manager/supervisor (SRO licensed for each unit that is fueled), 
shall be on-site at all times when at least one unit is loaded with fuel. 

(4) A radiation protection technician shall be on-site at all times when there is 
fuel in a reactor. 

(5) A chemistry technician shall be on-site during plant operation in modes 
other than cold shutdown or refueling. 

(6) To operate, or supervise the operation of more than one unit, an operator 
(SRO or RO) must hold an appropriate, current license for each unit. 
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13.2 TRAINING 
 
This section of the referenced DCD is incorporated by reference with the 
following departures and/or supplements. 
 
 
This section incorporates by reference NEI 06-13A, Template for an Industry 
Training Program Description.  See Table 1.6-201. 
 
Table 13.4-201 provides milestones for training implementation.  
 
 
Operators involved in the Human Factors Engineering Verification and Validation 
(V&V) Program receive additional training specific to the task of performing V&V.  
A systematic approach to training is incorporated in developing this training 
program along with input from WCAP-14655, Designer’s Input to the Training of 
the Human Factors Engineering Verification and Validation Personnel (Reference 
201). 
 
 
13.2.1 COMBINED LICENSE INFORMATION ITEM 
 
 
This COL Item is addressed in Section 13.2. 
 

 
Add the following subsection after DCD Subsection 13.2.1: 
 
13.2.2 REFERENCES 
 
201. Westinghouse, “Designer’s Input to the Training of the Human Factors 

Engineering Verification and Validation Personnel,” WCAP-14655, 
Revision 1, August 1996. 
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13.3 EMERGENCY PLANNING 
 
This section of the referenced DCD is incorporated by reference with the 
following departures and /or supplements. 
 
 
The emergency planning information is submitted to the Nuclear Regulatory 
Commission as a separate licensing document and is incorporated by reference. 
(see Table 1.6-201).   
 
Post-72 hour support actions, as discussed in DCD Subsections 1.9.5.4 and 
6.3.4, are addressed in DCD Subsections 6.2.2, 8.3, and 9.1.3.  Provisions for 
establishing post-72 hour ventilation for the main control room, instrumentation 
and control rooms, and dc equipment rooms are established in operating 
procedures. 
 
 
The emergency plan describes the plans for coping with emergency situations, 
including communications interfaces and staffing of the emergency operations 
facility.  
 
 
Table 13.4-201 provides milestones for emergency planning implementation. 
 
 
13.3.1 COMBINED LICENSE INFORMATION ITEM 
 
 
This COL Item is addressed in Section 13.3. 
 
 
This COL Item is addressed in Section 13.3 and in the Emergency Plan. 
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13.4 OPERATIONAL PROGRAMS 
 
This section of the referenced DCD is incorporated by reference with the 
following departures and /or supplements. 
 
 
Operational programs are specific programs that are required by regulations.  
Table 13.4-201 lists each operational program, the regulatory source for the 
program, the section of the FSAR in which the operational program is described, 
and the associated implementation milestone(s). 
 
 
13.4.1 COMBINED LICENSE INFORMATION ITEM 
 
 
This COL Item is addressed in Section 13.4. 
 
 
Add the following subsection after DCD Subsection 13.4.1: 
 
13.4.2 REFERENCES 
 
201. ASME Boiler and Pressure Vessel Code (B&PVC), “Section XI - Rules for 

Inservice Inspection of Nuclear Power Plant Components.” 
 
202. ASME “OM Code for the Operation and Maintenance of Nuclear Power 

Plants.” 
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Table 13.4-201 (Sheet 1 of 11) 
Operational Programs Required by NRC Regulations 

 

Item Program Title 
Program Source  

(Required by) 
FSAR 

Section 
Implementation 

Milestone Requirement 
      

1. Inservice Inspection Program 10 CFR 50.55a(g) 5.2.4, 
5.4.2.5, 
6.6 

Prior to Commercial 
service 

10 CFR 
50.55a(g), 
ASME XI  
IWA-2430(b) 
(Reference 201) 
 

2. Inservice Testing Program 10 CFR 50.55a(f); 
10 CFR Part 50, 
Appendix A 

3.9.6, 
5.2.4 

After generator online 
on nuclear heat(a) 

10 CFR 
50.55a(f), 
ASME OM Code 
(Reference 202) 
 

3. Environmental Qualification 
Program 
 

10 CFR 50.49(a) 3.11 Prior to initial fuel load License 
Condition 

4. Preservice Inspection Program 10 CFR 50.55a(g) 5.2.4, 
5.4.2.5, 
6.6 

Completion prior to 
initial plant start-up 

10 CFR 
50.55a(g); 
ASME XI  
IWB-2200(a) 
(Reference 201) 
 

5. Reactor Vessel Material 
Surveillance Program 

10 CFR 50.60;  
10 CFR 50.61; 
10 CFR Part 50, 
Appendix H 
 

5.3.2.6 Prior to initial criticality License  
Condition 
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Table 13.4-201 (Sheet 2 of 11) 
Operational Programs Required by NRC Regulations 

 

Item Program Title 
Program Source  

(Required by) 
FSAR 

Section 
Implementation 

Milestone Requirement 
6. Preservice Testing Program 10 CFR 50.55a(f) 3.9.6 Prior to initial fuel load License 

Condition 
 

7. Containment Leakage Rate 
Testing Program 

10 CFR 50.54(o); 
10 CFR 50, 
Appendix A  
(GDC 52);  
10 CFR 50, 
Appendix J 
 

6.2.5.1 Prior to initial fuel load License 
Condition 

8. Fire Protection Program 10 CFR 50.48 
 

9.5.1.8 Prior to receipt of fuel 
onsite 
Prior to initial fuel load 
 

License 
Condition 

 (portions applicable to 
radioactive material) 

10 CFR 30.32 
10 CFR 40.31 
10 CFR 70.22 

 Prior to initial receipt of 
byproduct, source, or 
special nuclear 
materials (excluding 
Exempt Quantities as 
described in 10 CFR 
30.18) 
 

10 CFR 30.32(a) 
10 CFR 40.31(a) 
10 CFR 70.22(a) 
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Table 13.4-201 (Sheet 3 of 11) 
Operational Programs Required by NRC Regulations 

 

Item Program Title 
Program Source  

(Required by) 
FSAR 

Section 
Implementation 

Milestone Requirement 
9. Process and Effluent 

Monitoring and Sampling 
Program: 
 

    

 Radiological Effluent Technical 
Specifications/Standard 
Radiological Effluent Controls 
 

10 CFR 20.1301 
and 20.1302;  
10 CFR 50.34a; 
10 CFR 50.36a; 
10 CFR 50, 
Appendix I, 
Section II and IV 
 

11.5 
 

Prior to initial fuel load 
 

License 
Condition 
 

 Offsite Dose Calculation 
Manual 
 

Same as above 
 

11.5 
 

Prior to initial fuel load 
 

License 
Condition 
 

 Radiological Environmental 
Monitoring Program 
 

Same as above 
 

11.5 
 

Prior to initial fuel load 
 

License 
Condition 

 Process Control Program Same as above 11.4 Prior to initial fuel load License 
Condition 
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Table 13.4-201 (Sheet 4 of 11) 
Operational Programs Required by NRC Regulations 

 

Item Program Title 
Program Source  

(Required by) 
FSAR 

Section 
Implementation 

Milestone Requirement 
10. Radiation Protection Program 

(including ALARA principle) 
 

10 CFR 20.1101 
10 CFR 20.1406 
 

12.1 
12.5 

 License 
Condition 

 • Radioactive Source   
Control (assignment of RP 
Supervisor)  

• Assignment of RP 
Supervisor 

• Minimization of 
Contamination 

 

  1. Prior to initial receipt 
of by-product, source, 
or special nuclear 
materials (excluding 
Exempt Quantities as 
described in 10 CFR 
30.18) 

 

 • Personnel Dosimetry 
• Radiation Monitoring and 

Surveys 
• Radiation Work Permits 
 

  2. Prior to receipt of fuel 
onsite 

 

 

 • Assignment of RP Manager
• Respiratory Protection 
• Bioassay 
• Effluents and Environmental 

Monitoring and Assessment
• Job Coverage  
 

  3. Prior to initial fuel 
load 

 

 • Radioactive Waste Shipping   4. Prior to first shipment 
of radioactive waste 
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Table 13.4-201 (Sheet 5 of 11) 
Operational Programs Required by NRC Regulations 

 

Item Program Title 
Program Source  

(Required by) 
FSAR 

Section 
Implementation 

Milestone Requirement 
11. Non Licensed Plant Staff 

Training Program 
10 CFR 50.120 13.2 18 months prior to 

scheduled date of initial 
fuel load 
 

10 CFR 
50.120(b) 

 (portions applicable to 
radioactive material) 

10 CFR 30.32 
10 CFR 40.31 
10 CFR 70.22 

 Prior to initial receipt of 
byproduct, source, or 
special nuclear 
materials (excluding 
Exempt Quantities as 
described in 10 CFR 
30.18) 
 

10 CFR 30.32(a) 
10 CFR 40.31(a) 
10 CFR 70.22(a) 

12. Reactor Operator Training 
Program 

10 CFR 55.13; 
10 CFR 55.31; 
10 CFR 55.41; 
10 CFR 55.43; 
10 CFR 55.45 
 

13.2 18 months prior to 
scheduled date of initial 
fuel load 

License 
Condition 

13. Reactor Operator 
Requalification Program 

10 CFR 50.34(b); 
10 CFR 50.54(i); 
10 CFR 55.59 

13.2 Within 3 months after 
the date the 
Commission makes the 
finding under 10 CFR 
52.103(g) 
 

10 CFR 50.54 
(i-1) 
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Table 13.4-201 (Sheet 6 of 11) 
Operational Programs Required by NRC Regulations 

 

Item Program Title 
Program Source  

(Required by) 
FSAR 

Section 
Implementation 

Milestone Requirement 
14. Emergency Planning 10 CFR 50.47; 

10 CFR 50, 
Appendix E 

13.3 Full participation 
exercise conducted 
within 2 years of 
scheduled date for initial 
loading of fuel. 
 
Onsite exercise 
conducted within 1 year 
before the schedule 
date for initial loading of 
fuel 
 

10 CFR Part 50, 
Appendix E, 
Section 
IV.F.2.a(ii) 
 
 
10 CFR Part 50, 
Appendix E, 
Section 
IV.F.2.a(ii) 
 

    Applicant’s detailed 
implementing 
procedures for its 
emergency plan 
submitted at least 180 
days prior to scheduled 
date for initial loading of 
fuel 
 

10 CFR Part 50, 
Appendix E, 
Section V 
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Table 13.4-201 (Sheet 7 of 11) 
Operational Programs Required by NRC Regulations 

 

Item Program Title 
Program Source  

(Required by) 
FSAR 

Section 
Implementation 

Milestone Requirement 
15. Security Program: 

 
    

 Physical Protection Program 
(applicable to protection of 
special nuclear material prior 
to the protected area being 
declared operational) 
 

10 CFR 73.1, 
10 CFR 73.67 
 

13.5.2.2.8, 
13.6 

Prior to initial receipt of 
special nuclear material 
 

10 CFR 73.1(a), 
10 CFR 73.67 
 

 Physical Security Program 
 

10 CFR 73.55(b); 
10 CFR 
73.55(c)(3); 
10 CFR 73.56; 
10 CFR 73.57; 
 

13.6 Prior to receipt of fuel 
onsite (protected area) 
 

10 CFR 
73.55(a)(4) 

  Safeguards Contingency 
Program 

10 CFR 
73.55(c)(5); 
10 CFR 73.55(k); 
10 CFR Part 73, 
Appendix C 
 

13.6 Prior to receipt of fuel 
onsite (protected area) 

10 CFR 
73.55(a)(4) 

 Training and Qualification 
Program 

10 CFR 
73.55(c)(4); 
10 CFR 
73.55(d)(3); 
10 CFR Part 73, 
Appendix B 
 

13.6 Prior to receipt of fuel 
onsite (protected area) 
 

10 CFR 
73.55(a)(4) 
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Table 13.4-201 (Sheet 8 of 11) 
Operational Programs Required by NRC Regulations 

 
 

Item Program Title 
Program Source  

(Required by) 
FSAR 

Section 
Implementation 

Milestone Requirement 
16. Quality Assurance Program – 

Operation 
10 CFR 50.54(a); 
10 CFR Part 50, 
Appendix A  
(GDC 1);  
10 CFR Part 50, 
Appendix B 

17.5 30 days after COL 
issuance  

10 CFR 
50.54(a)(1) 

 
 

17. Maintenance Rule 10 CFR 50.65 17.6 Prior to fuel load 
authorization per 10 
CFR 52.103(g) 
 

10 CFR 
50.65(a)(1) 

18. Motor-Operated Valve Testing 10 CFR 
50.55a(b)(3)(ii) 
 

3.9.6.2.2 Prior to initial fuel load License Condition 
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Table 13.4-201 (Sheet 9 of 11) 
Operational Programs Required by NRC Regulations 

 

Item Program Title 
Program Source  

(Required by) 
FSAR 

Section 
Implementation 

Milestone Requirement 
 19. Initial Test Program 10 CFR 50.34;  

10 CFR 
52.79(a)(28) 

14.2 Prior to the first 
construction test being 
conducted for the 
Construction Test 
Program 

Prior to the first 
preoperational test for 
the Preoperational Test 
Program 

Prior to initial fuel load 
for the Startup Test 
Program 
 

License 
Condition 

20. Fitness for Duty (FFD) 
Program for Construction 
(workers and first-line 
supervisors) 

 

10 CFR 26.4(f) 
 

13.7 
 

Prior to initiating 10 
CFR Part 26 
construction activities 
 

10 CFR Part 26, 
Subpart K 

 FFD Program for Construction 
(management and oversight 
personnel) 

 

10 CFR 26.4(e) 13.7 
 

Prior to initiating 10 
CFR Part 26 
construction activities 
 

10 CFR Part 26, 
Subparts A - H, 
N, and O 
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Table 13.4-201 (Sheet 10 of 11) 
Operational Programs Required by NRC Regulations 

 

Item Program Title 
Program Source  

(Required by) 
FSAR 

Section 
Implementation 

Milestone Requirement 
 FFD Program for Security 

Personnel 
10 CFR 
26.4(e)(1) 
 
 
10 CFR 
26.4(a)(5) or  
26.4(e)(1) 
 

13.7 
 

Prior to initiating 10 
CFR Part 26 
construction activities 
 
Prior to the earlier of: 
 
A. Licensee’s receipt of 
SNM in the form of fuel 
assemblies, or 
 
B. Establishment of a 
protected area, or 
 
C. The 10 CFR 
52.103(g) finding 
 

10 CFR Part 26, 
Subparts A - H, 
N, and O 
 
10 CFR Part 26, 
Subparts A - I,  
N, and O 

 FFD Program for FFD 
Program personnel 

10 CFR 26.4(g) 13.7 
 

Prior to initiating 10 
CFR Part 26 
construction activities 
 

10 CFR Part 26, 
Subparts A, B, D 
– H, N, O, and C 
per licensee’s 
discretion 
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Table 13.4-201 (Sheet 11 of 11) 
Operational Programs Required by NRC Regulations 

 

Item Program Title 
Program Source  

(Required by) 
FSAR 

Section 
Implementation 

Milestone Requirement 
 FFD Program for persons 

required to physically report to 
the Technical Support Center 
(TSC) or Emergency 
Operations Facility (EOF) 

10 CFR 26.4(c) 13.7 Prior to the conduct of 
the first full-participation 
emergency 
preparedness exercise 
under 10 CFR Part 50, 
App. E, Section F.2.a 
 

10 CFR Part 26, 
Subparts A - I, 
N, and O, except 
for §§ 26.205 - 
209 
 

 FFD Program for Operation  10 CFR 26.4(a) 
and (b)  
 

13.7 Prior to the earlier of: 
 
A. Establishment of a 
protected area, or 
 
B. The 10 CFR 
52.103(g) finding 

10 CFR Part 26, 
Subparts A – I, 
N, and O, except 
for individuals 
listed in § 
26.4(b), who are 
not subject to §§ 
26.205 - 209 
 

21. Cyber Security Program 10 CFR 73.54(b); 
10 CFR 
73.55(b)(8); 
10 CFR 
73.55(c)(6) 
 

13.6 Prior to receipt of fuel 
onsite (protected area) 

10 CFR 
73.55(a)(4) 

22. SNM Material Control and 
Accounting Program 

10 CFR 74, 
Subpart B (§§ 
74.11 – 74.19, 
excl. § 74.17) 

13.5.2.2.9 Prior to receipt of 
special nuclear material 

License 
Condition 

 
a) Inservice Testing Program will be fully implemented by generator on line on nuclear heat. Appropriate portions of the 

program are implemented as necessary to support the system operability requirements of the technical specifications. 
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13.5 PLANT PROCEDURES 
 
This section of the referenced DCD is incorporated by reference with the 
following departures and/or supplements. 
 
 
DCD Subsection 13.5.1, Combined License Information, is renumbered in this 
FSAR section to 13.5.3. 
 
 
This section of the FSAR describes the administrative and other procedures 
which are not described in the DCD that the operating organization (plant staff) 
uses to conduct the routine operating, abnormal, and emergency activities in a 
safe manner. 
 
The Quality Assurance Program Description (QAPD), as discussed in Section 
17.5, describes procedural document control, record retention, adherence, 
assignment of responsibilities, and changes. 
 
Procedures are identified in this section by topic, type, or classification in lieu of 
the specific title and represent general areas of procedural coverage. 
 
Procedures are issued prior to fuel load to allow sufficient time for plant staff 
familiarization and to develop operator licensing examinations.  
 
The format and content of procedures are controlled by the applicable AP1000 
Writer’s Guideline. 
 
Each procedure is sufficiently detailed for an individual to perform the required 
function without direct supervision, but does not provide a complete description 
of the system or plant process.  The level of detail contained in the procedure is 
commensurate with the qualifications of the individual normally performing the 
function. 
 
Procedures are developed consistent with guidance described in DCD Section 
18.9, “Procedure Development” and with input from the human factors 
engineering process and evaluations. 
 
13.5.1 ADMINISTRATIVE PROCEDURES 
 
This section describes administrative procedures that provide administrative 
control over activities that are important to safety for the operation of the facility. 
 
Procedures outline the essential elements of the administrative programs and 
controls as described in ANSI/ANS 3.2-1988 (Reference 201) and in Section 
17.5.  These procedures are organized such that the program elements are 
prescribed in documents normally referred to as administrative procedures.  
Regulatory and industry guidance for the appropriate format, content and typical 
activities delineated in written procedures is implemented as appropriate. 
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Administrative procedures contain adequate programmatic controls to provide 
effective interface between organizational elements.  This includes contractor 
and owner organizations providing support to the station operating organization. 
 
A Writer’s Guideline promotes the standardization and application of human 
factors engineering principles to procedures.  The Writer’s Guideline establishes 
the process for developing procedures that are complete, accurate, consistent, 
and easy to understand and follow.  The Writer’s Guideline provides objective 
criteria so that procedures are consistent in organization, style, and content.  The 
Writer’s Guideline includes criteria for procedure content and format including the 
writing of action steps and the specification of acceptable acronym lists and 
acceptable terms to be used. 
 
Procedure maintenance and control of procedure updates are performed in 
accordance with the QAPD, as discussed in Section 17.5. 
 
The administrative programs and associated procedures developed in the pre-
COL phase are described in Table 13.5-201 (for future designation as historical 
information). 
 
The plant administrative procedures provide procedural instructions for the 
following: 
 
• Procedures review and approval. 

• Equipment control procedures - These procedures provide for control of 
equipment, as necessary, to maintain personnel and reactor safety, and 
to avoid unauthorized operation of equipment. 

• Control of maintenance and modifications. 

• Crane Operation Procedures - Crane operators who operate cranes over 
fuel pools are qualified and conduct themselves in accordance with ANSI 
B30.2 (Chapter 2-3), “Overhead and Gantry Cranes” (Reference 202). 

• Temporary changes to procedures. 

• Temporary procedure issuance and control. 

• Special orders of a temporary or self-canceling nature. 
 
• Standing orders to shift personnel including the authority and 

responsibility of the shift manager, licensed senior reactor operator in the 
control room, control room operator and shift technical advisor. 

 
• Manipulation of controls and assignment of shift personnel to duty 

stations per the requirements of 10 CFR 50.54 (i), (j), (k), (l), and (m) 
including delineation of the space designated for the "At the Controls" 
area of the control room. 
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• Shift relief and turnover procedures. 

• Fitness for Duty. 

• Control Room access. 

• Working hour limitations. 

• Feedback of design, construction, and applicable important industry and 
operating experience. 

 
• Shift Manager administrative duties. 
 
• Verification of correct performance of operational activities. 

• A vendor interface program that provides vendor information for safety 
related components is incorporated into plant documentation. 

• Fire protection program implementation. 

• A process for implementing the safety/security interface requirements of 
10 CFR 73.58. 

 
 

A process is in effect at the time of issuance of the combined license and 
was developed using NRC endorsed industry guidance. This process is 
used to manage safety/security interface while the security procedures 
and emergency plan implementing procedures are being developed and 
implemented. 

 
 
13.5.2 OPERATING AND MAINTENANCE PROCEDURES 
 
13.5.2.1 Operating and Emergency Operating Procedures 
 
This information is addressed in the DCD. 
 
13.5.2.2 Maintenance and Other Operating Procedures 
 
The QAPD, as described in Section 17.5, provides guidance for procedural 
adherence.  Regulatory and industry guidance for the appropriate format, 
content, and typical activities delineated in written procedures is implemented as 
appropriate. 
 
13.5.2.2.1 Plant Radiation Protection Procedures 
 
The plant radiation protection program is contained in procedures.  Procedures 
are developed and implemented for such things as: maintaining personnel 
exposures, plant contamination levels, and plant effluents ALARA; monitoring 
both external and internal exposures of workers, considering industry-accepted 

LNP COL 13.5-1 
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techniques; routine radiation surveys; environmental monitoring in the vicinity of 
the plant; radiation monitoring of maintenance and special work activities; 
evaluation of radiation protection implications of proposed modifications; 
establishing quality assurance requirements applicable to the radiation protection 
program; and maintaining radiation exposure records of workers and others. 
 
13.5.2.2.2 Emergency Preparedness Procedures 
 
A discussion of emergency preparedness procedures can be found in the 
Emergency Plan. 
 
13.5.2.2.3 Instrument Calibration and Test Procedures 
 
The QAPD, as discussed in Section 17.5, provides a description of procedural 
requirements for instrumentation calibration and testing. 
 
13.5.2.2.4 Chemistry Procedures 
 
Procedures provided for chemical and radiochemical control activities include the 
nature and frequency of sampling and analyses; instructions for maintaining fluid 
quality within prescribed limits; the use of control and diagnostic parameters; and 
limitations on concentrations of agents that could cause corrosive attack, foul 
heat transfer surfaces or become sources of radiation hazards due to activation. 
 
Procedures are also provided for the control, treatment, and management of 
radioactive wastes and control of radioactive calibration sources. 
 
13.5.2.2.5 Radioactive Waste Management Procedures 
 
Procedures for the operation of the radwaste processing systems provide for the 
control, treatment, and management of on-site radioactive wastes.  Procedural 
controls are in place for radiological releases.  
 
 
As required by License Condition, operating procedures that include provisions to 
assure that A2 quantities for radionuclides specified in Appendix A to 10 CFR 
Part 71 are not exceeded will be developed, implemented and maintained prior to 
initial fuel load. Procedural controls limit the radionuclide inventory to less than 
the A2 limit in each of the three (3) monitor tanks, and in each of up to three (3) 
mobile radwaste processing systems. Procedures also ensure that any additional 
equipment to be located in the Radwaste Building is limited to A2 quantities. 
Spent media transfer from a mobile radwaste processing system located in the 
Radwaste Building is procedurally controlled such that spent media transfer and 
packaging for off-site shipment must be complete prior to placing the mobile 
radwaste processing system back into service. The procedures also ensure that 
the total cumulative source term of unpackaged wastes, including liquid waste, 
wet waste, solid waste, gaseous waste, activated or contaminated metals and 
components, and contaminated waste present at any time in the Radwaste 
Building is limited consistent with RG 1.143, Revision 2, unmitigated radiological 
release criteria, so that an unmitigated release, occurring over a two hour time 
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period, would not result in a dose of greater than 500 millirem at the protected 
area boundary, or an unmitigated exposure, occurring over a two hour time 
period, would not result in a dose of greater than 5 rem to site personnel located 
10 feet from the total cumulative radioactive inventory. The unmitigated, 
unshielded worker dose is calculated at 10 feet from the source. Unlimited 
worker occupancy workstations and low dose rate waiting areas are located no 
closer than 10 feet from a mobile radwaste processing system or a Waste 
Monitor Tank. The liquid radwaste system is discussed in Section 11.2. 
 
 
13.5.2.2.6 Maintenance, Inspection, Surveillance, and Modification 

Procedures 
 
13.5.2.2.6.1 Maintenance Procedures 
 
Maintenance procedures describe maintenance planning and preparation 
activities.  Maintenance procedures are developed considering the potential 
impact on the safety of the plant, license limits, availability of equipment required 
to be operable, and possible safety consequences of concurrent or sequential 
maintenance, testing or operating activities. 
 
Maintenance procedures contain sufficient detail to permit the maintenance work 
to be performed correctly and safely.  Procedures include provisions for 
conducting and recording results of required tests and inspections, if not 
performed and documented under separate test and inspection procedures.  
References are made to vendor manuals, plant procedures, drawings, and other 
sources as applicable. 
 
Instructions are included, or referenced, for returning the equipment to its normal 
operating status.  Testing is commensurate with the maintenance that has been 
performed.  Testing may be included in the maintenance procedure or be 
covered in a separate procedure. 
 
The preventive maintenance program, including preventive and predictive 
procedures, as appropriate for structures, systems and components, prescribes 
the frequency and type of maintenance to be performed.  An initial program 
based on service conditions, experience with comparable equipment and vendor 
recommendations is developed prior to fuel loading.  The program is revised and 
updated as experience is gained with the equipment.  To facilitate this, 
equipment history files are created and kept current.  The files are organized to 
provide complete and easily retrievable equipment history. 
 
13.5.2.2.6.2 Inspection Procedures 
 
The QAPD, as discussed in Section 17.5, provides a description of procedural 
requirements for inspections. 
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13.5.2.2.6.3 Modification Procedures 
 
Plant modifications and changes to setpoints are developed in accordance with 
approved procedures.  These procedures control necessary activities associated 
with the modifications such that they are carried out in a planned, controlled, and 
orderly manner.  For each modification, design documents such as drawings, 
equipment and material specifications, and appropriate design analyses are 
developed or the as-built design documents are utilized.  Separate reviews are 
conducted by individuals knowledgeable in both technical and QA requirements 
to verify the adequacy of the design effort. 
 
Proposed modification(s) which involve a license amendment or a change to 
Technical Specifications are processed as proposed license amendment 
request(s). 
 
Plant procedures impacted by modifications are changed prior to declaring the 
system operable to reflect revised plant conditions; and cognizant personnel who 
are responsible for operating and maintaining the modified equipment are 
adequately trained. 
 
13.5.2.2.7 Material Control Procedures 
 
The QAPD, as discussed in Section 17.5, provides a description of procedural 
requirements for material control. 
 
13.5.2.2.8 Security Procedures 
 
A discussion of security procedures is provided in the Security Plan.   
 
 
The Special Nuclear Material (SNM) Physical Protection Program describes the 
10 CFR Part 70 required protection program in effect for the period of time during 
which new fuel as SNM or non-fuel SNM is received and stored in a controlled 
access area (CAA), in accordance with the requirements of 10 CFR 73.67. 
 
 
The New Fuel Shipping Plan addresses the applicable 10 CFR 73.67 
requirements in the event that unirradiated new fuel assemblies or components 
are returned to the supplying fuel manufacturer(s) facility. 
 
13.5.2.2.9 Special Nuclear Material (SNM) Material Control and Accounting 

Procedures 
 
A material control and accounting system consisting of special nuclear material 
accounting procedures is utilized to delineate the requirements, responsibilities, 
and methods of special nuclear material control from the time special nuclear 
material is received until it is shipped from the plant. These procedures provide 
detailed steps for SNM shipping and receiving, inventory, accounting, and 
preparing records and reports. The Special Nuclear Material (SNM) Material 
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Control and Accounting (MC&A) Program description is submitted to the Nuclear 
Regulatory Commission as a separate licensing basis document. 
 
 
13.5.3 COMBINED LICENSE INFORMATION ITEM 
 
 
Information for this COL item is addressed in Section 13.5. 
 
 
13.5.4 REFERENCES 
 
201. ANSI/ANS 3.2-1988, “Administrative Control and Quality Assurance for 

the Operational Phase of Nuclear Power Plants.” 
 
202. ANSI B30.2 (Chapter 2-3), “Overhead and Gantry Cranes.” 
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Table 13.5-201 
Pre-COL Phase Administrative Programs and Procedures 

 
(This table is included for future designation as historical information.) 
 
• Design/Construction Quality Assurance Program 

• Reporting of Defects and Noncompliance, 10 CFR Part 21 Program 

• Design Reliability Assurance Program 
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13.6 SECURITY 
 
This section of the referenced DCD is incorporated by reference with the 
following departures and/or supplements. 
 
 
The Security Plan consists of the Physical Security Plan, the Training and 
Qualification Plan, and the Safeguards Contingency Plan.  The Security Plan is 
submitted to the Nuclear Regulatory Commission as a separate licensing 
document in order to fulfill the requirements of 10 CFR 52.79(a)(35) and 
52.79(a)(36) and is incorporated by reference (see Table 1.6-201).  The Security 
Plan meets the requirements contained in 10 CFR Part 73 and will be maintained 
in accordance with the requirements of 10 CFR 52.98.  The Plan is categorized 
as Security Safeguards Information and is withheld from public disclosure 
pursuant to 10 CFR 73.21. 
 
The Cyber Security Plan is submitted to the Nuclear Regulatory Commission as 
a separate licensing document to fulfill the requirements contained in 10 CFR 
52.79(a)(36) and 10 CFR 73.54 and is incorporated by reference (see Table 1.6-
201).  The Cyber Security Plan will be maintained in accordance with the 
requirements of 10 CFR 52.98.  The Plan is withheld from public disclosure 
pursuant to 10 CFR 2.390. 
 
Table 13.4-201 provides milestones for security program and cyber security 
program implementation. 
 
 
13.6.1 COMBINED LICENSE INFORMATION ITEM 
 
 
Information for the Security Plan portion of this COL item is addressed in Section 
13.6.   
 
Information for the Physical Security ITAAC portion of this COL item is addressed 
in Section 14.3.2.3.2. 
 
 
Information for the cyber security program portion of this COL item is addressed 
in Section 13.6.  
 
 
13.6.2 REFERENCES 
 
201. Not used.  
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DCD Section 13.7 is redistributed to include DCD Section 13.7 references 7, 8, 
and 10 with COLA FSAR Subsection 13.5.4 and DCD Section 13.7 references 2, 
3, and 4 with COLA FSAR Subsection 13.6.2. 
 
 
Add the following new section after DCD Section 13.6. 
 
13.7 FITNESS FOR DUTY 
 
The Fitness for Duty Program (FFD) is implemented and maintained in multiple 
and progressive phases dependent on the activities, duties, or access afforded to 
certain individuals at the construction site.  In general, two different FFD 
programs will be implemented: a construction FFD program and an operations 
FFD program.  The construction and operations phase programs are illustrated in 
Table 13.4-201. 
 
The construction FFD program is consistent with NEI 06-06 (Reference 201).  
NEI 06-06 applies to persons constructing or directing the construction of safety- 
and security-related structures, systems, or components performed onsite where 
the new reactor will be installed and operated.  Management and oversight 
personnel, as further described in NEI 06-06, and security personnel prior to the 
receipt of special nuclear material in the form of fuel assemblies (with certain 
exceptions) will be subject to the operations FFD program that meets the 
requirements of 10 CFR Part 26, Subparts A through H, N, and O.  At the 
establishment of a protected area, all persons who are granted unescorted 
access will meet the requirements of an operations FFD program.  Prior to 
issuance of a Combined License, the construction FFD program at a new reactor 
construction site for those subject to Subpart K will be reviewed and revised as 
necessary should substantial revisions occur to either NEI 06-06 following NRC 
endorsement or the requirements of 10 CFR Part 26. 
 
 
The following site-specific information is provided: 
• The construction site area is defined in the Physical Security Plan and will 

be under the control of the primary site contractor.  The 10 CFR Part 26 
requirements will be implemented for the construction site area based on 
the descriptions provided in Table 13.4-201. 

• Construction Workers & First Line Supervisors (primary site contractor 
employees and subcontractors) are covered by the Duke-approved 
construction FFD Program (elements Subpart K). 

• Duke employees and Duke subcontractor's construction management 
and oversight personnel are covered by a Duke Operations FFD Program 
and the primary site contractor’s employees and the primary site 
contractor's subcontractors, construction management, and oversight 
personnel will be covered by the Duke-approved FFD Program (elements 
Subpart A - H, N and 0). 

• Duke security personnel are covered by a Duke Operations FFD Program 

STD DEP 1.1-1 
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and the primary site contractor’s security personnel are covered by the 
Duke-approved FFD Program (elements Subpart A - H, N and 0).  This 
coverage is applicable from the start of construction activities to the 
earlier of (1) the receipt of SNM in the form of fuel assemblies, or (2) the 
establishment of a Protected Area, or (3) the 10 CFR 52.103(g) finding. 

• Duke FFD Program personnel are covered by a Duke Operations FFD 
Program and the primary site contractor’s FFD Program personnel will be 
covered by the Duke-approved FFD Program (elements Subpart A - H, N 
and 0, and C per licensee’s discretion). 

• Duke security personnel protecting fuel assemblies are covered by a 
Duke Operations FFD Program (elements Subpart A - I, N and 0). 

• Personnel required to physically report to the Technical Support Center 
(TSC) or Emergency Operations Facility (EOF) when that requirement is 
in effect are covered by a Duke Operations FFD Program. 

 
 
The operations phase FFD program is consistent with the applicable subparts of 
10 CFR Part 26 (elements Subpart A – I, N, and O, except for individuals listed in 
§26.4(b), who are not subject to §§ 26.205 – 209).  
 
 
13.7.1 REFERENCES 
 
201. Nuclear Energy Institute “Fitness for Duty Program Guidance for New 

Nuclear Power Plant Construction Sites,” NEI 06-06, Revision 5, August 
2009 (ML092430016). 

 
 

STD SUP 13.7-1 



Levy Nuclear Plant Units 1 and 2 
COL Application 

Part 2, Final Safety Analysis Report 
 

  Rev. 8 
 13AA-1 

 
Add the following new appendix at the end of DCD Chapter 13. 
 
APPENDIX 13AA CONSTRUCTION-RELATED ORGANIZATION 
 
The information in this appendix is included for future designation as historical 
information.  Paragraphs are numbered to be subsequent to Subsection 13.1.1.1. 
 
13AA.1.1.1.1 Design and Construction Activities 
 
The Westinghouse Electric Company (WEC) was selected to design, fabricate, 
deliver, and install the AP1000 advanced light water pressurized water reactors 
(PWR) and to provide technical direction for installation and startup of this 
equipment.  DCD Subsection 1.4.1 provides detailed information regarding WEC 
past experience in design, development, and manufacturing of nuclear power 
facilities.  Operating experience from design, construction, and operation of 
earlier WEC PWRs is applied in the design, construction, and operation of the 
AP1000 as described in numerous locations throughout the DCD (e.g., DCD 
Subsections 3.6.4.4, 3.9.4.2.1, 4.2.3.1.3). 
 
A construction architect engineer (AE) provides the construction of the plant and 
additional design engineering for selected site specific portions of the plant.  The 
AE is selected based on experience and proven technical capability in nuclear 
construction projects or projects of similar scope and complexity. 
 
Other design and construction activities are generally contracted to qualified 
suppliers of such services.  Implementation or delegation of design and 
construction responsibilities is described in the subsections below.  Quality 
assurance aspects of these activities are described in Chapter 17. 
 
13AA.1.1.1.1.1 Principal Site-Related Engineering Work 
 
The principal site engineering activities accomplished towards the construction 
and operation of the plant are: 
 
a. Meteorology 
 
Information concerning local (site) meteorological parameters is developed and 
applied by station and contract personnel to assess the impact of the station on 
local meteorological conditions.  An on-site meteorological measurements 
program is employed by station personnel to produce data for the purpose of 
making atmospheric dispersion estimates for postulated accidental and expected 
routine airborne releases of effluents.  A maintenance program is established for 
surveillance, calibration, and repair of instruments.  More information regarding 
the study and meteorological program is found in Section 2.3. 
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b. Geology 
 
Information relating to site and regional geotechnical conditions is developed and 
evaluated by utility and contract personnel to determine if geologic conditions 
could present a challenge to safety of the plant.  Items of interest include 
geologic structure, seismicity, geological history, and ground water conditions.  
During construction, foundations within the power block area are mapped or 
visually inspected and photographed.  Section 2.5 provides details of these 
investigations. 
 
c. Seismology 
 
Information relating to seismological conditions is developed and evaluated by 
utility and contract personnel to determine if the site location and area 
surrounding the site is appropriate from a safety standpoint for the construction 
and operation of a nuclear power plant.  Information regarding tectonics, 
seismicity, correlation of seismicity with tectonic structure, characterization of 
seismic sources, and ground motion are assessed to estimate the potential for 
strong earthquake ground motions or surface deformation at the site.  Section 2.5 
provides details of these investigations. 
 
d. Hydrology 
 
Information relating to hydrological conditions at the plant site and the 
surrounding area is developed and evaluated by utility and contract personnel.  
The study includes hydrologic characteristics of streams, lakes, shore regions, 
the regional and local groundwater environments, and existing or proposed water 
control structures that could influence flood control and plant safety.  Section 2.4 
includes more detailed information regarding this subject. 
 
e. Demography 
 
Information relating to local and surrounding area population distribution is 
developed and evaluated by utility and contract personnel.  The data is used to 
determine if requirements are met for establishment of exclusion area, low 
population zone, and population center distance.  Section 2.1 includes more 
detailed information regarding population around the plant site. 
 
f. Environmental Effects 
 
Monitoring programs are developed to enable the collection of data necessary to 
determine possible impact on the environment due to construction, startup, and 
operational activities and to establish a baseline from which to evaluate future 
environmental monitoring.  
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13AA.1.1.1.1.2 Design of Plant and Ancillary Systems 
 
Responsibility for design and construction of systems outside the power block 
such as circulating water, service water, switchyard, and secondary fire 
protection systems are delegated to qualified contractors. 
 
13AA.1.1.1.1.3 Review and Approval of Plant Design Features 
 
Design engineering review and approval is performed in accordance with the 
reactor technology vendor QA Program and Section 17.1.  The reactor 
technology vendor is responsible for design control of the power block.  
Verification is performed by competent individuals or groups other than those 
who performed the original design.  Design issues arising during construction are 
addressed and implemented with notification and communication of changes to 
the manager in charge of Nuclear Engineering for review.  As systems are tested 
and approved for turnover and operation, control of design is turned over to plant 
staff.  The manager in charge of Nuclear Engineering, along with functional 
managers and staff, assumes responsibility for review and approval of 
modifications, additions, or deletions in plant design features, as well as control 
of design documentation, in accordance with the Operational QA Program.  
Design control becomes the responsibility of the manager in charge of Nuclear 
Engineering prior to loading fuel.  During construction, startup, and operation, 
changes to human-system interfaces of control room design are approved using 
a human factors engineering evaluation addressed within Chapter 18.  See 
Organization Charts, Figures 13.1-201 and 13AA-201 for reporting relationships. 
 
13AA.1.1.1.1.4  Site Layout With Respect to Environmental Effects and 

Security Provisions 
 

Site layout was considered when determining the expected environmental effects 
from construction. 
 
The Physical Security Plan is designed with provisions that meet the applicable 
NRC regulations.  Site layout was considered when developing the Security Plan. 
 
13AA.1.1.1.1.5      Development of Safety Analysis Reports 
 
Information regarding the development of the Final Safety Analysis Report is 
found in Chapter 1. 
 
13AA.1.1.1.1.6 Review and Approval of Material and Component 

Specifications 
 
Safety-related material and component specifications of structures, systems, and 
components designed by the reactor technology vendor are reviewed and 
approved in accordance with the reactor technology vendor quality assurance 
program and Section 17.1.  Review and approval of items not designed by the 
reactor vendor are controlled for review and approval by Section 17.5 and the 
Quality Assurance Program Description. 
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13AA.1.1.1.1.7 Procurement of Materials and Equipment 
 
Procurement of materials during construction phase is the responsibility of the 
reactor technology vendor and constructor.  The process is controlled by the 
construction QA Programs of these organizations.  Oversight of the inspection 
and receipt of materials process is the responsibility of the manager in charge of 
quality assurance. 
 
13AA.1.1.1.1.8 Management and Review of Construction Activities 
 
Overall management and responsibility for construction activities is assigned to 
the executive in charge of site construction. The project director of the 
engineering, procurement, and construction (EPC) contractor is accountable to 
the executive in charge of site construction for construction activities. See 
organization chart Figure 13AA-201. Construction management personnel are 
sufficient in number to provide effective oversight in the areas of cost, schedule, 
and other functions as deemed necessary by the manager in charge of 
construction. Table 13.1-201 provides additional information regarding the 
number of station personnel. 
 
Monitoring and review of construction activities by utility personnel is a 
continuous process at the plant site.  Contractor performance is monitored to 
provide objective data to utility management in order to identify problems early 
and develop solutions.  Monitoring of construction activities verifies that the 
contractors are in compliance with contractual obligations for quality, schedule, 
and cost.  Monitoring and review of construction activities is divided functionally 
across the various disciplines of the utility construction staff (e.g., electrical, 
mechanical, instrument and control) and tracked by schedule based on system 
and major plant components/areas. 
 
After each system is turned over to plant staff, the construction organization 
relinquishes responsibility for that system.  At that time they will be responsible 
for completion of construction activities as directed by plant staff and available to 
provide support for preoperational and start-up testing as necessary. 
To ensure equipment operability and reliability, plant maintenance programs 
such as preventive and corrective maintenance are developed and made 
effective during pre-operation/startup phase with approved administrative 
procedures under the direction of the managers in charge of maintenance, 
engineering and work control. 
 
Periodic assessment involving both the construction and operations 
organizations continues to identify SSCs that could reasonably be expected to be 
impacted by scheduled construction activities.  Appropriate administrative and 
managerial controls are then established as necessary.  Specific hazards, 
impacted SSCs, and managerial and administrative controls are reviewed on a 
recurring basis and, if necessary, controls are revised/developed and 
implemented and maintained current as work progresses on site.  For example, 
prior to construction activities that involve the use of large construction 
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equipment such as cranes, managerial and administrative controls are in place to 
prevent adverse impacts on any operating unit(s) overhead power lines, 
switchyard, security boundary, etc., by providing the necessary restrictions on the 
use of large construction equipment. 
 
13AA.1.1.1.2 Preoperational Activities 
 
The plant manager reports to the site executive in charge of plant management. 
The plant manager, with the aid of those managers that report directly to the 
plant manager, is responsible for the activities required to transition the unit from 
the construction phase to the operational phase. 
 
These activities include turnover of systems from construction, preoperational 
testing, schedule management, procedure development for tests, fuel load, 
integrated startup testing, and turnover of systems to plant staff. 
 
13AA.1.1.1.2.1 Development of Human Factors Engineering Design 

Objectives and Design Phase Review of Proposed Control 
Room Layouts 

 
Human factors engineering (HFE) design objectives are initially developed by the 
reactor technology vendor in accordance with Chapter 18 of the FSAR and the 
Design Control Document (DCD).  As a collaborative team, personnel from the 
reactor technology vendor design staff and personnel, including, licensed 
operators, engineers, and instrumentation and control technicians from owner 
and other organizations in the nuclear industry assess the design of the control 
room and man-machine interfaces to attain safe and efficient operation of the 
plant.  See Section 18.2 for additional details of HFE program management. 
 
Modifications to the certified design of the control room or man-machine interface 
described in the Design Control Document are reviewed per engineering 
procedures, as required by Section 18.2, to evaluate the impact to plant safety.  
The Functional Superintendent – Design Engineering is responsible for the 
human factors engineering (HFE) design process and for the design commitment 
to HFE during construction and throughout the life of the plant as noted in 
Subsection 13.1.1.2.1.  The HFE Program is established in accordance with the 
description and commitments in Chapter 18. 
 
13AA.1.1.1.2.2 Preoperational Testing Organization 
 
Preoperational and startup testing is conducted by the plant test and operations 
(PT&O) organization.  The PT&O organization, functions, and responsibilities are 
addressed in Section 14.2.  Sufficient numbers of personnel are assigned to 
perform preoperational and startup testing to facilitate safe and efficient 
implementation of the testing program.  Plant-specific training provides 
instruction on the administrative controls of the test program.  To improve 
operational experience, operations and technical staff are used as support in 
conducting the test program and in reviewing test results. 
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See Figure 13AA-201 for organization chart for preoperational and startup 
testing. 
 
13AA.1.1.1.2.3 Development and Implementation of Staff Recruiting and 

Training Programs 
 
Staffing plans are developed based on operating plant experience with input from 
the reactor technology vendor as determined by HFE.  See Section 18.6.  These 
plans are developed under the direction and guidance of the site executive in 
charge of plant management.  Staffing plans are completed and manager level 
positions are filled prior to start of preoperational testing.  Personnel selected to 
be licensed Reactor Operators and Senior Reactor Operators along with other 
staff necessary to support the safe operation of the plant are hired with sufficient 
time available to complete appropriate training programs, and become qualified, 
and licensed, if required, prior to fuel being loaded in the reactor vessel.  See 
Figure 13AA-202 for an estimated timeline of hiring requirements for operator 
and technical staff relative to fuel load. 
 
Because of the dynamic nature of the staffing plans and changes that occur over 
time, it is expected that specific numbers of personnel on-site will change; 
however, Table 13.1-201 includes the initial estimated number of staff for 
selected positions and the estimated number of additional positions required for a 
second unit.  Recruiting of personnel to fill positions is the shared responsibility of 
the manager in charge of human resources and the various heads of 
departments.  The training program is described in Section 13.2. 
 
 


	FSAR
	CHAPTER 1
	1.1 INTRODUCTION
	1.1.1 PLANT LOCATION
	1.1.5 SCHEDULE
	1.1.6.1 Regulatory Guide 1.70
	1.1.6.3 Text, Tables and Figures
	1.1.6.5 Proprietary Information
	1.1.6.6 Acronyms
	1.1.7 COMBINED LICENSE INFORMATION

	1.2 GENERAL PLANT DESCRIPTION
	1.2.2 SITE DESCRIPTION

	1.3 COMPARISONS WITH SIMILAR FACILITY DESIGNS
	1.4 IDENTIFICATION OF AGENTS AND CONTRACTORS
	1.4.1 APPLICANT – PROGRAM MANAGER
	1.4.2.8 Other Contractors
	1.4.2.8.1 CH2M Hill, Inc.
	1.4.2.8.2 Sargent & Lundy, LLC
	1.4.2.8.3 WorleyParsons Resources and Energy


	1.5 REQUIREMENTS FOR FURTHER TECHNICAL INFORMATION
	1.6 MATERIAL REFERENCED
	1.7 DRAWINGS AND OTHER DETAILED INFORMATION
	1.7.2 PIPING AND INSTRUMENTATION DIAGRAMS

	1.8 INTERFACES FOR STANDARD DESIGN
	1.9 COMPLIANCE WITH REGULATORY CRITERIA
	1.9.1 REGULATORY GUIDES
	1.9.1.1 Division 1 Regulatory Guides - Power Reactors
	1.9.1.2 Division 4 Regulatory Guides - Environmental and Siting
	1.9.1.3 Division 5 Regulatory Guides - Materials and Plant Protection
	1.9.1.4 Division 8 Regulatory Guides - Occupational Health
	1.9.1.5 Combined License Information

	1.9.2 COMPLIANCE WITH STANDARD REVIEW PLAN (NUREG-0800)
	1.9.4.1 Review of NRC List of Unresolved Safety Issues and Generic Safety Issues
	1.9.4.2.3 New Generic Issues
	1.9.5.1.5 Station Blackout
	1.9.5.2.15 Severe Accident Mitigation Design Alternatives
	1.9.5.5 Operational Experience
	1.9.6 REFERENCES

	1.10 NUCLEAR POWER PLANTS TO BE OPERATED ON MULTI-UNIT SITES
	1.10.1 POTENTIAL CONSTRUCTION ACTIVITY HAZARDS
	1.10.2 POTENTIALLY IMPACTED SSCS AND LIMITING CONDITIONS FOR OPERATION
	1.10.3 MANAGERIAL AND ADMINISTRATIVE CONTROLS

	APP. 1A CONFORMANCE WITH REGULATORY GUIDES
	APP. 1B SEVERE ACCIDENT MITIGATION DESIGN ALTERNATIVES
	APP. 1AA CONFORMANCE WITH REGULATORY GUIDES
	LIST OF TABLES
	1.1-201 Acronyms and Abbreviations Used in the FSAR
	1.1-202 Left Margin Annotations
	1.1-203 Schedule for Construction and Operation of LNP 1 and LNP 2
	1.6-201 Additional Material Referenced
	1.6-202 Material Referenced 
	1.7-201 AP1000 System Designators and System Diagrams
	1.8-201 Summary of FSAR Departures from the DCD
	1.8-202 COL Item Tabulation
	1.8-203 Summary of FSAR Discussions of AP1000 Plant Interfaces
	1.9-201 Regulatory Guide/FSAR Section Cross-References
	1.9-202 Conformance with SRP Acceptance Criteria
	1.9-203 Listing of Unresolved Safety Issues and Generic Safety Issues
	1.9-204 Generic Communications Assessment
	1.10-201 Potential Hazards from Construction Activities
	1.10-202 Hazards During Construction Activities
	1.10-203 Managerial and Administrative Construction Controls

	LIST OF FIGURES
	1.1-201 Site Layout


	CHAPTER 2
	2.0 SITE CHARACTERISTICS
	2.1 GEOGRAPHY AND DEMOGRAPHY
	2.1.1 SITE LOCATION AND DESCRIPTION
	2.1.1.1 Specification of Location
	2.1.1.2 Site Area Map
	2.1.1.3 Boundaries for Establishing Effluent Release Limits

	2.1.2 EXCLUSION AREA AUTHORITY AND CONTROL
	2.1.2.1 Authority
	2.1.2.2 Control of Activities Unrelated to Plant Operation
	2.1.2.3 Arrangement for Traffic Control
	2.1.2.4 Abandonment and Relocation of Roads

	2.1.3 POPULATION DISTRIBUTION
	2.1.3.1 Population within 10 Miles
	2.1.3.2 Population Between 10 and 50 Miles
	2.1.3.3 Transient Population
	2.1.3.4 Low Population Zone
	2.1.3.5 Population Center
	2.1.3.6 Population Density

	2.1.4 COMBINED LICENSE INFORMATION FOR GEOGRAPHY AND DEMOGRAPHY
	2.1.5 REFERENCES

	2.2 NEARBY INDUSTRIAL, TRANSPORTATION, AND MILITARY FACILITIES
	2.2.1 LOCATIONS AND ROUTES
	2.2.2 DESCRIPTIONS
	2.2.2.1 Description of Facilities
	2.2.2.2 Description of Products and Materials
	2.2.2.3 Description of Pipelines
	2.2.2.4 Description of Waterways
	2.2.2.5 Description of Highways
	2.2.2.6 Description of Railways
	2.2.2.7 Description of Airports
	2.2.2.8 Projections of Industrial Growth

	2.2.3 EVALUATION OF POTENTIAL ACCIDENTS
	2.2.3.1 Determination of Design Basis Events
	2.2.3.2 Explosions
	2.2.3.2.1 Transportation of Explosives
	2.2.3.2.2 Stationary Explosives
	2.2.3.2.3 Nearby Gas Pipeline

	2.2.3.3 Toxic Chemicals
	2.2.3.4 Fires
	2.2.3.5 Collision with the Intake Structure
	2.2.3.6 Liquid Spills
	2.2.3.7 Effects of Design Basis Events

	2.2.4 COMBINED LICENSE INFORMATION FOR IDENTIFICATION OF SITE-SPECIFIC POTENTIAL HAZARDS
	2.2.5 REFERENCES

	2.3 METEOROLOGY
	2.3.1 REGIONAL CLIMATOLOGY
	2.3.1.1 General Climate
	2.3.1.2 Regional Meteorological Conditions for Design and Operating Basis
	2.3.1.2.1 Thunderstorms, Hail, and Lightning
	2.3.1.2.2 Tornadoes and Severe Winds
	2.3.1.2.3 Heavy Snow and Severe Glaze Storms
	2.3.1.2.4 Hurricanes
	2.3.1.2.5 Normal Operating Heat Sink Design Parameters
	2.3.1.2.6 Inversions and High Air Pollution Potential
	2.3.1.2.7 Ambient Air Temperatures

	2.3.1.3 Effects of Global Climate Change on Regional Climatology

	2.3.2 LOCAL METEOROLOGY
	2.3.2.1 Normal and Extreme Values of Meteorological Parameters
	2.3.2.1.1 Wind Summaries
	2.3.2.1.2 Ambient Temperature
	2.3.2.1.3 Dew-Point Temperature
	2.3.2.1.4 Atmospheric Moisture
	2.3.2.1.5 Precipitation
	2.3.2.1.6 Fog
	2.3.2.1.7 Atmospheric Stability

	2.3.2.2 Potential Influence of the Plant and Its Facilities on Local Meteorology
	2.3.2.2.1 Topographical Description
	2.3.2.2.2 Fogging and Icing Effects Attributable to Cooling Tower Operation
	2.3.2.2.3 Assessment of Heat Dissipation Effects on the Atmosphere

	2.3.2.3 Local Meteorological Conditions for Design and Operating Bases

	2.3.3 ONSITE METEOROLOGICAL MEASUREMENT PROGRAMS
	2.3.3.1 Instrumentation
	2.3.3.1.1 Wind Systems
	2.3.3.1.2 Temperature Systems
	2.3.3.1.3 Precipitation and Solar Radiation Systems
	2.3.3.1.4 Maintenance and Calibration
	2.3.3.1.5 Data Reduction
	2.3.3.1.6 Accuracy of Measurements


	2.3.4 SHORT-TERM DIFFUSION ESTIMATES
	2.3.4.1 Objective
	2.3.4.2 Chi/Q Estimates Using the PAVAN Computer Code and On-Site Data
	2.3.4.3 Chi/Q Estimates for Short-Term Diffusion Calculations
	2.3.4.4 Control Room Diffusion Estimates

	2.3.5 LONG-TERM DIFFUSION ESTIMATES
	2.3.5.1 Objective
	2.3.5.2 Calculations

	2.3.6 COMBINED LICENSE INFORMATION
	2.3.6.1 Regional Climatology
	2.3.6.2 Local Meteorology
	2.3.6.3 Onsite Meteorological Measurements Program
	2.3.6.4 Short-Term Diffusion Estimates
	2.3.6.5 Long-Term Diffusion Estimates

	2.3.7 REFERENCES

	2.4 HYDROLOGIC ENGINEERING
	2.4.1 HYDROLOGIC DESCRIPTION
	2.4.1.1 Site and Facilities
	2.4.1.2 Hydrosphere
	2.4.1.2.1 Levy Nuclear Plant Site
	2.4.1.2.2 Withlacoochee River Basin
	2.4.1.2.3 Withlacoochee River
	2.4.1.2.4 Rainbow River
	2.4.1.2.5 Cross Florida Barge Canal
	2.4.1.2.6 Lake Rousseau
	2.4.1.2.7 Lower Withlacoochee River – Water Control Structures
	2.4.1.2.8 Other Water Control Structures
	2.4.1.2.9 Waccasassa River Drainage Basin
	2.4.1.2.10 Surface Water Users


	2.4.2 FLOODS
	2.4.2.1 Flood History
	2.4.2.2 Flood Design Considerations
	2.4.2.3 Effects of Local Intense Precipitation

	2.4.3 PROBABLE MAXIMUM FLOOD ON STREAMS AND RIVERS
	2.4.3.1 Probable Maximum Precipitation
	2.4.3.1.1 Determination of 6-Hour Incremental PMP
	2.4.3.1.2 Determination of 6-Hour Incremental PMP Isohyetal Pattern
	2.4.3.1.3 Maximization of Precipitation Volume
	2.4.3.1.4 Distribution of Storm-Area Averaged PMP over the Drainage Basin
	2.4.3.1.5 Development of Design Storm for Withlacoochee River Basin above the Inglis Dam of Lake Rousseau

	2.4.3.2 Precipitation Losses
	2.4.3.3 Runoff and Stream Course Models
	2.4.3.3.1 Runoff Model
	2.4.3.3.2 Base Flow
	2.4.3.3.3 Basin Data
	2.4.3.3.4 Reservoir Data

	2.4.3.4 Probable Maximum Flood Flow
	2.4.3.5 Water Level Determinations
	2.4.3.6 Coincident Wind Wave Activity

	2.4.4 POTENTIAL DAM FAILURES
	2.4.5 PROBABLE MAXIMUM SURGE AND SEICHE FLOODING
	2.4.5.1 Probable Maximum Winds and Associated Meteorlogical Parameters
	2.4.5.1.1 Historic Storm Surge Events
	2.4.5.1.2 Probable Maximum Hurricane

	2.4.5.2 Surge and Seiche Water Levels
	2.4.5.2.1 Storm Surge Analysis
	2.4.5.2.2 PMH Surge Level Determination Using Regulatory Guide 1.59
	2.4.5.2.3 Storm Surge Analysis with SLOSH
	2.4.5.2.4 PMH Surge Level Determination Using Hsu’s Empirical Method
	2.4.5.2.5 Determination of Water Elevation at the LNP Site Corresponding to PMH
	2.4.5.2.6 Seiches

	2.4.5.3 Wave Action
	2.4.5.3.1 Wave Action and Breaking Wave Setup
	2.4.5.3.2 Wave Runup
	2.4.5.3.3 Total Water Depth Due to PMH Surge and Wave Action

	2.4.5.4 Confirmatory Analysis for PMH Surge Using SLOSH Computer Model
	2.4.5.4.1 SLOSH Computer Model
	2.4.5.4.2 Cedar Key Basin Grid
	2.4.5.4.3 PMH Parameters for LNP Site
	2.4.5.4.4 Antecedent Water Level
	2.4.5.4.5 Preliminary SLOSH Model Runs
	2.4.5.4.6 Pressure Deficit Scenarios
	2.4.5.4.7 Final SLOSH Model Runs
	2.4.5.4.8 Wind Wave Set-up and Run-up
	2.4.5.4.9 PMH Water Surface Elevation Using SLOSH Computer Model

	2.4.5.5 Resonance
	2.4.5.6 Protective Structures

	2.4.6 PROBABLE MAXIMUM TSUNAMI HAZARDS
	2.4.6.1 Probable Maximum Tsunami
	2.4.6.2 Historical Tsunami Record
	2.4.6.2.1 Sources of Historic Tsunami Data
	2.4.6.2.2 Observed Historic Tsunami Events Impacting the Caribbean
	2.4.6.2.3 Observed Historic Tsunami Events Impacting the Gulf Coast

	2.4.6.3 Source Generator Characteristics
	2.4.6.3.1 Tsunamigenic Source Mechanisms
	2.4.6.3.2 Locations of Tsunamigenic Sources

	2.4.6.4 Propagation of Tsunami Waves
	2.4.6.4.1 Propagation in Deep Waters
	2.4.6.4.2 Propagation in Shallow Waters

	2.4.6.5 Analysis of Historical Tsunami Events
	2.4.6.5.1 Historical Tsunamis Generated in the Caribbean
	2.4.6.5.2 Historical Tsunamis Generated in the Gulf of Mexico
	2.4.6.5.3 Historical Tsunamis Generated from Sources Situated Other than the Gulf of Mexico and Caribbean

	2.4.6.6 Tsunami Water Levels
	2.4.6.6.1 Water Levels Due to Simulated Historic Earthquakes
	2.4.6.6.2 Water Levels Due to Simulated Potential Tsunamigenic Seismic Events Identified by NOAA

	2.4.6.7 Probable Maximum Tsunami Analysis
	2.4.6.7.1 FUNWAVE-TVD Model Description
	2.4.6.7.2 NHWAVE Model Description
	2.4.6.7.3 Model Grid Development and Description
	2.4.6.7.4 Vertical Datum and Initial Water Level for Model Runs
	2.4.6.7.5 Seismic Source: Venezuela
	2.4.6.7.6 Landslide Source: Initial Conditions and Determination of Slide Velocities
	2.4.6.7.7 Landslide Source: Mississippi Canyon
	2.4.6.7.8 Landslide Source: Florida Escarpment
	2.4.6.7.9 Model Results: Venezuela Seismic Event Simulation
	2.4.6.7.10 Model Results: Mississippi Canyon Landslide Event Simulation
	2.4.6.7.11 Model Results: Florida Escarpment Landslide Event Simulation
	2.4.6.7.12 PMT Maximum Water Level near LNP 1 and 2 Site

	2.4.6.8 Hydrography and Harbor or Breakwater Influences on Tsunami
	2.4.6.9 Effects on Safety-Related Facilities

	2.4.7 ICE EFFECTS
	2.4.8 COOLING WATER CANALS AND RESERVOIRS
	2.4.9 CHANNEL DIVERSIONS
	2.4.10 FLOODING PROTECTION REQUIREMENTS
	2.4.11 LOW WATER CONSIDERATIONS
	2.4.12 GROUNDWATER
	2.4.12.1 Description and On-Site Use
	2.4.12.1.1 Regional Groundwater Systems
	2.4.12.1.2 Site Groundwater Systems
	2.4.12.1.3 On-Site Use of Groundwater

	2.4.12.2 Sources
	2.4.12.2.1 Present and Future Groundwater Use
	2.4.12.2.2 Groundwater Levels and Movement
	2.4.12.2.3 Site Hydrogeologic Characteristics
	2.4.12.2.4 Effects of Groundwater Usage

	2.4.12.3 Subsurface Pathways
	2.4.12.4 Monitoring or Safeguard Requirements
	2.4.12.5 Site Characteristics for Subsurface Hydrostatic Loading

	2.4.13 ACCIDENTAL RELEASE OF RADIOACTIVE LIQUID EFFLUENTS IN GROUND AND SURFACE WATERS
	2.4.13.1 Radioactive Tank Rupture
	2.4.13.2 Groundwater Scenarios
	2.4.13.2.1 Most Conservative of Plausible Conceptual Models
	2.4.13.2.2 Radionuclide Transport
	2.4.13.2.3 Distribution Coefficient and Dispersivity
	2.4.13.2.4 Chelating Agents and Impact on Groundwater Transport
	2.4.13.2.5 Compliance with 10 CFR Part 20

	2.4.13.3 Surface Water

	2.4.14 TECHNICAL SPECIFICATION AND EMERGENCY OPERATION REQUIREMENTS
	2.4.15 COMBINED LICENSE INFORMATION
	2.4.15.1 Hydrological Description
	2.4.15.2 Floods
	2.4.15.3 Cooling Water Supply
	2.4.15.4 Groundwater
	2.4.15.5 Accidental Release of Liquid Effluents in Ground and Surface Water
	2.4.15.6 Emergency Operation Requirement

	2.4.16 REFERENCES

	2.5 GEOLOGY, SEISMOLOGY, AND GEOTECHNICAL ENGINEERING
	2.5.0 SUMMARY
	2.5.0.1 Basic Geologic and Seismic Information
	2.5.0.1.1 Regional Geology
	2.5.0.1.2 Site Geology

	2.5.0.2 Vibratory Ground Motion
	2.5.0.2.1 Seismicity
	2.5.0.2.2 Geologic Structures and Seismic Source Models
	2.5.0.2.3 Correlation of Earthquake Activity with Seismic Sources
	2.5.0.2.4 Probabilistic Seismic Hazard Analysis and Controlling Earthquakes
	2.5.0.2.5 Seismic Wave Transmission Characteristics of the Site
	2.5.0.2.6 Ground Motion Response Spectra

	2.5.0.3 Surface Faulting
	2.5.0.4 Stability and Uniformity of Subsurface Materials and Foundations
	2.5.0.5 Stability of Slopes

	2.5.1 BASIC GEOLOGIC AND SEISMIC INFORMATION
	2.5.1.1 Regional Geology
	2.5.1.1.1 Regional Physiography and Topography
	2.5.1.1.2 Regional Geologic History
	2.5.1.1.3 Regional Stratigraphy
	2.5.1.1.4 Regional Tectonic Setting

	2.5.1.2 Site Geology
	2.5.1.2.1 Site Physiography and Topography
	2.5.1.2.2 Geologic History of Site Vicinity
	2.5.1.2.3 Stratigraphy of Site Vicinity and Site Area
	2.5.1.2.4 Structural Geology of Site Vicinity and Site Area
	2.5.1.2.5 Geology of the Site Location
	2.5.1.2.6 Site Area Geologic Hazard Evaluation
	2.5.1.2.7 Site Engineering Geology Evaluation


	2.5.2 VIBRATORY GROUND MOTION
	2.5.2.1 Seismicity
	2.5.2.1.1 Earthquake Catalog
	2.5.2.1.2 Significant Earthquakes

	2.5.2.2 Geologic and Tectonic Characteristics of the Site and Region
	2.5.2.2.1 EPRI-SOG Source Evaluations
	2.5.2.2.2 Post-EPRI Seismic Source Characterizations

	2.5.2.3 Correlation of Earthquake Activity with Seismic Sources
	2.5.2.4 Probabilistic Seismic Hazard Analysis and Controlling Earthquake
	2.5.2.4.1 New Information Relative to Seismic Sources
	2.5.2.4.2 New Information Relative to Earthquake Ground Motions
	2.5.2.4.3 PSHA Sensitivity Analysis
	2.5.2.4.4 PSHA for the LNP Site

	2.5.2.5 Seismic Wave Transmission Characteristics of the Site
	2.5.2.5.1 Dynamic Properties of the LNP Site
	2.5.2.5.2 Acceleration Time Histories for Input Rock Motions
	2.5.2.5.3 Development of Surface Hazard-Consistent Spectra

	2.5.2.6 Ground Motion Response Spectra
	2.5.2.6.1 Surface Spectra
	2.5.2.6.2 Incorporation of CAV
	2.5.2.6.3 Horizontal GMRS
	2.5.2.6.4 Vertical GMRS
	2.5.2.6.5 Comparison of Scaled GMRS with CSDRS
	2.5.2.6.6 PBSRS and FIRS
	2.5.2.6.7 Site Profiles for SSI Analysis

	2.5.2.7 Sensitivity Evaluations for CEUS SSC
	2.5.2.7.1 Summary of the CEUS SSC Model
	2.5.2.7.2 Calculations for the NUREG-2115 Seven Demonstration Sites
	2.5.2.7.3 Calculation of Hard Rock Hazard at the LNP Site Using the CEUS SSC Model
	2.5.2.7.4 Calculation of GMRS, PBSRS, and FIRS at the LNP Site Using the CEUS SSC Model with Modified CAV
	2.5.2.7.5 Summary of the Results of Sensitivity Analyses Using the CEUS SSC Model


	2.5.3 SURFACE FAULTING
	2.5.3.1 Geological, Seismological, and Geophysical Investigations
	2.5.3.2 Geological Evidence, or Absence of Evidence, for Surface Deformation
	2.5.3.2.1 Results of Lineament Analysis

	2.5.3.3 Correlation of Earthquakes with Capable Tectonic Sources
	2.5.3.4 Ages of Most Recent Deformations
	2.5.3.5 Relationship of Tectonic Structures in the Site Area to Regional Tectonic Structures
	2.5.3.6 Characterization of Capable Tectonic Sources
	2.5.3.7 Designation of Zones of Quaternary Deformation in the Site Region
	2.5.3.8 Potential for Surface Deformation at the Site
	2.5.3.8.1 Potential for Tectonic Surface Deformation at the Site
	2.5.3.8.2 Potential for Nontectonic Surface Deformation at the Site


	2.5.4 STABILITY OF SUBSURFACE MATERIALS AND FOUNDATIONS
	2.5.4.1 Geologic Features
	2.5.4.1.1 Summary of Subsurface Conditions
	2.5.4.1.2 Subsidence, Dissolution Activity, Uplift, or Collapse
	2.5.4.1.3 Zones of Alteration, Irregular Weathering, or Structural Weakness
	2.5.4.1.4 Unrelieved Stresses in Bedrock
	2.5.4.1.5 Rocks or Soils that may Become Unstable
	2.5.4.1.6 History of Deposition and Erosion

	2.5.4.2 Properties of Subsurface Materials
	2.5.4.2.1 Description of Investigation Activities
	2.5.4.2.2 Results of Soil and Rock Tests Obtained from Field Investigations
	2.5.4.2.3 Results of Soil and Rock Laboratory Tests
	2.5.4.2.4 Rock and Soil Properties for Use in Engineering Analyses

	2.5.4.3 Foundation Interfaces
	2.5.4.4 Geophysical Surveys
	2.5.4.4.1 Descriptions of Borehole Geophysical Surveys
	2.5.4.4.2 Geophysical Survey Investigation Results

	2.5.4.5 Excavations and Backfill
	2.5.4.5.1 Diaphragm Walls and Grouting
	2.5.4.5.2 Excavation Extents
	2.5.4.5.3 Excavation Methods and Subgrade Improvement
	2.5.4.5.4 Properties of Backfill Beneath and Adjacent to Nuclear Island

	2.5.4.6 Groundwater Conditions
	2.5.4.6.1 Groundwater Elevations
	2.5.4.6.2 Construction Dewatering

	2.5.4.7 Response of Soil and Rock to Dynamic Loading
	2.5.4.8 Liquefaction Potential
	2.5.4.8.1 Soil and Groundwater Conditions
	2.5.4.8.2 Liquefaction Analysis Procedure
	2.5.4.8.3 Cyclic Resistance of Soils
	2.5.4.8.4 Earthquake Induced Cyclic Stress
	2.5.4.8.5 Results of Liquefaction Analysis
	2.5.4.8.6 Median Centered Liquefaction Evaluations for 10(-5) UHRS
	2.5.4.8.7 Liquefaction Potential Evaluations for CEUS SSC

	2.5.4.9 Earthquake Site Characteristics
	2.5.4.10 Static Stability
	2.5.4.10.1 Bearing Capacity
	2.5.4.10.2 Resistance to Sliding
	2.5.4.10.3 Settlement
	2.5.4.10.4 Lateral Earth Pressures

	2.5.4.11 Design Criteria
	2.5.4.12 Techniques to Improve Subsurface Conditions
	2.5.4.12.1 Impact of Dissolution Rate


	2.5.5 STABILITY OF SLOPES
	2.5.6 COMBINED LICENSE INFORMATION
	2.5.6.1 Basic Geologic and Seismic Information
	2.5.6.2 Site Seismic and Tectonic Characteristics Information
	2.5.6.3 Geoscience Parameters
	2.5.6.4 Surface Faulting
	2.5.6.5 Site and Structures
	2.5.6.6 Properties of Underlying Materials
	2.5.6.7 Excavation and Backfill
	2.5.6.8 Groundwater Conditions
	2.5.6.9 Liquefaction Potential
	2.5.6.10 Bearing Capacity
	2.5.6.11 Earth Pressures
	2.5.6.12 Static and Dynamic Stability of Facilities
	2.5.6.13 Subsurface Instrumentation
	2.5.6.14 Stability of Slopes
	2.5.6.15 Embankments and Dams
	2.5.6.16 Settlement of Nuclear Island
	2.5.6.17 Waterproofing System

	2.5.7 REFERENCES

	APP. 2AA EARTHQUAKE CATALOG
	APP. 2BB GEOTECHNICAL BORING LOGS
	APP. 2CC SOIL AND ROCK LABORATORY TEST RESULTS
	LIST OF TABLES
	2.0-201 Comparison of AP1000 DCD Site Parameters and LNP Site Characteristics
	2.0-202 Comparison of Predicted LNP Control Room Chi/Q Values with AP1000 DCD Acceptance Criteria
	2.1.1-201 Coordinates of Reactors
	2.1.1-202 U.S. Geological Survey Quadrangle Maps
	2.1.1-203 Minimum Distance from the LNP to the Exclusion Area Boundary (EAB) for Each Major Compass Direction
	2.1.3-201 2000 Resident and Transient Population within 16 Km (10 Mi.)
	2.1.3-202 Resident and Transient Population Projections within 16 Km (10 Mi.)
	2.1.3-203 2000 Resident and Transient Population between 16 and 80 Km (10 and 50 Mi.)
	2.1.3-204 Resident and Transient Population Projections between 16 and 80 Km (10 and 50 Mi.)
	2.1.3-205 Recreational Areas within 80 Km (50 Mi.) of the LNP
	2.1.3-206 2000 Population of Cities and Communities within an 80-Km (50-Mi.) Radius
	2.1.3-207 Estimated and Projected Residential and Transient Population Density within 80 Km (50 Mi.) of the LNP (People per Square Mile)
	2.2.2-201 Facilities within 8 Km (5 Mi.) of the LNP Site
	2.2.2-202 Chemicals Found at the Tier 2 Facility: Town of Inglis Water Treatment Plant
	2.2.2-203 Public Airports within 80 Km (50 Mi.) of the LNP Site
	2.2.2-204 Largest Employers in Citrus, Levy, and Marion Counties
	2.3.1-201 Regional Meteorological Observation Station Locations
	2.3.1-202 Climatological Data from Gainesville, Jacksonville, Orlando, Tallahassee, and Tampa, Florida
	2.3.1-203 Summary of Reported Tornado Occurrences in Florida
	2.3.1-204 Summary of Reported Tornado Occurrences in Levy and Surrounding Counties
	2.3.1-205 Reported Tornado Occurrences in Florida: January 1950 to March 31, 2007
	2.3.1-206 Reported Tropical Storm and Hurricane Occurrences in Florida — Period of Record: 1899 to 2007
	2.3.1-207 Summary of Wet and Dry Bulb Temperature Observations
	2.3.1-208 Seasonal Frequencies of Inversions below 152 m (500 ft.) in Tampa, Florida
	2.3.1-209 Mean Monthly Mixing Depths at Tampa, Florida
	2.3.1-210 Ambient Dry and Wet Bulb Temperature Observations for Gainesville, Jacksonville, Orlando, Tallahassee, and Tampa, Florida
	2.3.2-201 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: February 1, 2007, to January 31, 2009 — Lower Wind Level, Category A
	2.3.2-202 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: February 1, 2007, to January 31, 2009 — Lower Wind Level, Category B
	2.3.2-203 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: February 1, 2007, to January 31, 2009 — Lower Wind Level, Category C
	2.3.2-204 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: February 1, 2007, to January 31, 2009 — Lower Wind Level, Category D
	2.3.2-205 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: February 1, 2007, to January 31, 2009 — Lower Wind Level, Category E
	2.3.2-206 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: February 1, 2007, to January 31, 2009 — Lower Wind Level, Category F
	2.3.2-207 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: February 1, 2007, to January 31, 2009 — Lower Wind Level, Category G
	2.3.2-208 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: February 1, 2007, to January 31, 2009 — Lower Wind Level, All Categories
	2.3.2-209 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: February (2007 and 2008 Combined Hours of Occurrence) — Lower Wind Level, All Categories
	2.3.2-210 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: March (2007 and 2008 Combined Hours of Occurrence) — Lower Wind Level, All Categories
	2.3.2-211 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: April (2007 and 2008 Combined Hours of Occurrence) — Lower Wind Level, All Categories
	2.3.2-212 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: May (2007 and 2008 Combined Hours of Occurrence) — Lower Wind Level, All Categories
	2.3.2-213 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: June (2007 and 2008 Combined Hours of Occurrence) — Lower Wind Level, All Categories
	2.3.2-214 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: July (2007 and 2008 Combined Hours of Occurrence) — Lower Wind Level, All Categories
	2.3.2-215 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: August (2007 and 2008 Combined Hours of Occurrence) — Lower Wind Level, All Categories
	2.3.2-216 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: September (2007 and 2008 Combined Hours of Occurrence) — Lower Wind Level, All Categories
	2.3.2-217 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: October (2007 and 2008 Combined Hours of Occurrence) — Lower Wind Level, All Categories
	2.3.2-218 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: November (2007 and 2008 Combined Hours of Occurrence) — Lower Wind Level, All Categories
	2.3.2-219 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: December (2007 and 2008 Combined Hours of Occurrence) — Lower Wind Level, All Categories
	2.3.2-220 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: January (2007 and 2008 Combined Hours of Occurrence) — Lower Wind Level, All Categories
	2.3.2-221 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: February 1, 2007, to January 31, 2009 — Upper Wind Level, Category A
	2.3.2-222 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: February 1, 2007, to January 31, 2009 — Upper Wind Level, Category B
	2.3.2-223 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: February 1, 2007, to January 31, 2009 — Upper Wind Level, Category C
	2.3.2-224 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: February 1, 2007, to January 31, 2009 — Upper Wind Level, Category D
	2.3.2-225 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: February 1, 2007, to January 31, 2009 — Upper Wind Level, Category E
	2.3.2-226 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: February 1, 2007, to January 31, 2009 — Upper Wind Level, Category F
	2.3.2-227 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: February 1, 2007, to January 31, 2009 — Upper Wind Level, Category G
	2.3.2-228 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: February 1, 2007, to January 31, 2009 — Upper Wind Level, All Categories
	2.3.2-229 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: February (2007 and 2008 Combined Hours of Occurrence) — Upper Wind Level, All Categories
	2.3.2-230 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: March (2007 and 2008 Combined Hours of Occurrence) — Upper Wind Level, All Categories
	2.3.2-231 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: April (2007 and 2008 Combined Hours of Occurrence) — Upper Wind Level, All Categories
	2.3.2-232 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: May (2007 and 2008 Combined Hours of Occurrence) — Upper Wind Level, All Categories
	2.3.2-233 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: June (2007 and 2008 Combined Hours of Occurrence) — Upper Wind Level, All Categories
	2.3.2-234 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: July (2007 and 2008 Combined Hours of Occurrence) — Upper Wind Level, All Categories
	2.3.2-235 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: August (2007 and 2008 Combined Hours of Occurrence) — Upper Wind Level, All Categories
	2.3.2-236 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: September (2007 and 2008 Combined Hours of Occurrence) — Upper Wind Level, All Categories
	2.3.2-237 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: October (2007 and 2008 Combined Hours of Occurrence) — Upper Wind Level, All Categories
	2.3.2-238 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: November (2007 and 2008 Combined Hours of Occurrence) — Upper Wind Level, All Categories
	2.3.2-239 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: December (2007 and 2008 Combined Hours of Occurrence) — Upper Wind Level, All Categories
	2.3.2-240 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence) — Period of Record: January (2007 and 2008 Combined Hours of Occurrence) — Upper Wind Level, All Categories
	2.3.2-241 Summary of Mean Daily Maximum and Minimum Ambient Air Temperatures (°F)
	2.3.2-242 Summary of Mean Dew-Point Temperatures (°F)
	2.3.2-243 Summary of Diurnal Relative Humidity (%)
	2.3.2-244 Summary of On-Site and Regional Precipitation Observations (in.)
	2.3.2-245 Average Number of Days of Fog Occurrence
	2.3.2-246 Predicted Visible Cooling Tower Vapor Plume Heights and Lengths for LNP 1 and LNP 2
	2.3.3-201 LNP Meteorological Monitoring Tower Meteorological Sensor Elevations
	2.3.3-202 LNP Meteorological Monitoring Tower Accuracy of Monitored Parameters
	2.3.4-201 Predicted LNP 1 and LNP 2 Chi/Q Values
	2.3.4-202 Meteorological Input Data for PAVAN Model — Levy Nuclear Plant Meteorological Monitoring Station — Period of Record: February 1, 2007, to January 31, 2009 (Lower Elevation)
	2.3.4-203 0- to 2-Hour 5th Percentile Exclusion Area Boundary Chi/Q Values for LNP 1 and LNP 2
	2.3.4-204 0- to 30-Day 5th Percentile Low Population Zone Chi/Q Values for LNP 1 and LNP 2
	2.3.4-205 Deleted.
	2.3.4-206 Comparison of Control Room Atmospheric Dispersion Factors for Accident Analysis for AP1000 DCD and LNP Units 1 and 2
	2.3.4-207 Control Room Release/Receptor Azimuthal Angles for Input to ARCON96
	2.3.5-201 Long-Term Chi/Q Calculations for Routine Releases for LNP 1 and LNP 2
	2.3.5-202 Long-Term Average D/Q Calculations for Routine Releases for LNP 1 and LNP 2
	2.3.5-203 Long-Term Average Chi/Q Calculations (2.26-Day Decay) for Routine Releases for LNP 1 and LNP 2
	2.3.5-204 Long-Term Average Chi/Q Calculations (Depleted and 8-Day Decayed) for Routine Releases for LNP 1 and LNP 2
	2.4.1-201 USGS Station Summary, Levy County
	2.4.1-202 Monthly Average Streamflow Measurements for Withlacoochee River Bypass Channel near Dunnellon, Florida
	2.4.1-203 Yearly Maximum Daily Streamflow Measurements for Withlacoochee River Bypass Channel near Dunnellon, Florida
	2.4.1-204 Monthly Average Streamflow Measurements for Rainbow Springs near Dunnellon, Florida
	2.4.1-205 Yearly Maximum Daily Streamflow Measurements for Rainbow Springs near Dunnellon, Florida
	2.4.1-206 Monthly Average Streamflow Measurements for Withlacoochee River at Inglis Dam near Dunnellon, Florida
	2.4.1-207 Yearly Maximum Daily Streamflow Measurements for Withlacoochee River at Inglis Dam near Dunnellon, Florida
	2.4.1-208 USGS County Water Use Data – Florida 2000
	2.4.2-201 Probable Maximum Precipitation Estimate for a 2.6-Km2 (1-Mi.2) Area
	2.4.3-201 Generalized Estimates of All-Season PMP Depths
	2.4.3-202 PMP Values (Inches) for the Selected Standard Areas at 28°40’48” N, 82°10’10’’W
	2.4.3-203 Interpolated PMP Values for 18-Hour Duration
	2.4.3-204 Incremental Differences for the First Three 6-Hour Periods
	2.4.3-205 Incremental Differences for the First Three 6-Hour Periods Based on Smooth Curves
	2.4.3-206 Incremental Differences for the First Three 6-Hour Periods Adjusted for Orientation
	2.4.3-207 Computation Sheet for First 6-Hour Duration
	2.4.3-208 Computation Sheet for Second 6-Hour Duration
	2.4.3-209 Computation Sheet for Third 6-Hour Duration
	2.4.3-210 Incremental Average Depths for Each 6-Hour Period for a 1500-Mi.(2) Drainage Area
	2.4.3-211 72-Hour Drainage Isohyet Values
	2.4.3-212 Computation of Drainage Average Depths (Increments 1 to 6)
	2.4.3-213 Computation of Drainage Average Depths (Increments 7 to 12)
	2.4.3-214 72-Hour Total Drainage – Averaged PMP
	2.4.3-215 Distribution of PMP According to ANSI/ANS-2.8-1992
	2.4.3-216 Incremental and Cumulative Probable Maximum Precipitation for the Inglis Dam
	2.4.3-217 Subbasin Areas
	2.4.3-218 Hydrologic Soil Groups in the Withlacoochee River Drainage Basin
	2.4.3-219 Land Use in the Withlacoochee River Drainage Basin
	2.4.3-220 Subbasin Loss Parameters
	2.4.3-221 Subbasin Unit Hydrograph Characteristics
	2.4.3-222 Comparison of Flood Frequency Based Peak Flows with Those Obtained from HEC-HMS Model
	2.4.3-223 Reach Routing Parameters for Muskingum Method
	2.4.3-224 Stage-Storage Relationship for Lake Rousseau
	2.4.3-225 Stage-Discharge Relationships for Lake Rousseau
	2.4.3-226 Water Elevation in Lake Rousseau Resulting from PMF
	2.4.4-201 Water Elevations in the Lower Withlacoochee River Resulting from PMF
	2.4.5-201 Hurricanes within 80.5 Km (50 Mi.) of the LNP Site, Levy County, Florida
	2.4.5-202 Hurricane Flood Stage Data at Inglis and Yankeetown in Levy County, Florida
	2.4.5-203 Characteristics of the Probable Maximum Hurricane
	2.4.5-204 Elevations on Station Datum
	2.4.5-205 Hurricane Parameters
	2.4.5-206 MOM Surge Heights (Feet NGVD29) at Coastal Point 1, near the LNP Site
	2.4.5-207 MOM Surge Heights (Feet NGVD29) at Coastal Point 2, near the LNP Site
	2.4.5-208 MOM Surge Heights (Feet NGVD29) at Coastal Point 3, near the LNP Site
	2.4.5-209 MOM Surge Heights (Feet NGVD29) at Coastal Point 4, near the LNP Site
	2.4.5-210 Maximum Coastal Line Surge Levels (Feet NGVD29) for Hurricanes of Categories 1 through 5 near the LNP Site
	2.4.5-211 Maximum Water Levels at the LNP Site, Yankeetown, and Inglis Obtained Using the SLOSH Model for Hurricanes of Categories 1 through 5
	2.4.5-212 PMH Parameters Used for Hsu (2004) Method
	2.4.5-213 Coastline Storm Surges for Category 1 through 5 Hurricanes
	2.4.5-214 Determination of Water Elevation at the LNP Plant Site by Extrapolation for Hurricanes of Categories 1 through 5
	2.4.5-215 Results Summary
	2.4.5-216 PMH Parameters from NWS 23 Used for SLOSH Model Simulations
	2.4.5-217 PMH Parameters for SLOSH Preliminary Runs
	2.4.5-218 Minimum and Maximum Surges for Each Landfall Location From Preliminary Runs
	2.4.5-219 Pressure Deficit Decay After Landfall
	2.4.5-220 Scenarios for the Change in Pressure Deficit with Respect to Landfall
	2.4.5-221 PMH Parameters for SLOSH Final Runs
	2.4.5-222 Storm Parameters Producing the Maximum Surge for Different Scenarios
	2.4.5-223 Total PMH Surge elevation at LNP Site Including Wave Effects
	2.4.6-201 Verified and Probable Caribbean Tsunamis (1498 – 2000)
	2.4.6-202 Tsunami Events Affecting the Caribbean
	2.4.6-203 Tsunami Events Affecting the Gulf of Mexico
	2.4.6-204 Mareogram Summary for Tsunami Source 1: Puerto Rico Trench
	2.4.6-205 Source Parameters and Range of Average Slip and Moment Magnitudes of Earthquakes from which Tsunami Simulations Were Computed by USGS
	2.4.6-206 Tsunami Source Parameters for the Venezuela Seismic Source
	2.4.6-207 Tsunami Source Parameters for the Landslide Sources
	2.4.6-208 Probable Maximum Tsunami Simulation Results Using FUNWAVE
	2.4.12-201 U.S. Department of Agriculture (USDA) Soil Summary
	2.4.12-202 Southwest Florida Water Management District Permitted Wells within 40.2 Km (25 Mi.) of the LNP Site
	2.4.12-203 Suwannee River Water Management District Permitted Wells within 40.2 Km (25 Mi.) of the LNP Site
	2.4.12-204 Public Water Supply Users within 16.1 Km (10 Mi.) of the LNP Site
	2.4.12-205 Public Water Supply Users between 16.1 and 40.2 Km (10 and 25 Mi.) of the LNP Site
	2.4.12-206 Nearest Residences Relative to the LNP Site
	2.4.12-207 Summary of Piezometer and Monitoring Well Construction Details for the LNP Site
	2.4.12-208 Summary of Groundwater Levels within the Plant Area
	2.4.12-209 Summary of Groundwater Vertical Gradients within the LNP Site
	2.4.12-210 Slug Test Results Data Reduction
	2.4.12-211 Aquifer Test Results Data Reduction
	2.4.12-212 Groundwater Linear Flow Velocity
	2.4.12-213 Aquifer Properties Computed from MLU Analysis
	2.4.13-201 AP1000 Tanks Containing Radioactive Liquid
	2.4.13-202 Effluent Tank Inventory and 10 CFR 20 Effective Concentration Limits
	2.4.13-203 Parameters Used in Groundwater Model Transport Analysis
	2.4.13-204 Radionuclide Concentrations in the Lower Withlacoochee River with Comparisons to 10 CFR 20 Effective Concentration Limits
	2.4.13-205 Groundwater Radionuclide Concentrations at Nearest Floridan Aquifer Well with Comparisons to 10 CFR 20 Effective Concentration Limits
	2.4.13-206 K(d) Values from Testing of LNP Samples
	2.5.1-201 Local Charleston-Area Tectonic Features
	2.5.1-202 Comparison of Post-EPRI Magnitude Estimates for the 1886 Charleston Earthquake
	2.5.1-203 Stratigraphy of LNP Site (Based on Well Logs from SWFWMD for Humble Oil Robinson No. 1 Boring, W-2012, and Vernon, 1951)
	2.5.1-204 Description of Deep Wells
	2.5.2-201 Parameters of Recent Gulf of Mexico Earthquakes
	2.5.2-202 Bechtel Team Seismic Sources
	2.5.2-203 Dames and Moore Seismic Sources
	2.5.2-204 Law Team Seismic Sources
	2.5.2-205 Rondout Team Seismic Sources
	2.5.2-206 Weston Team Seismic Sources
	2.5.2-207 Woodward-Clyde Team Seismic Sources
	2.5.2-208 Description of the Minimum Set Zones for the LLNL TIP Study
	2.5.2-209 Comparison of EPRI EST Characterizations of Gulf of Mexico Coastal Source Zones and Modifications for STP 3 & 4
	2.5.2-210 Earthquake Counts and Assessed Catalog Completeness within 320 km (200 mi.) of LNP Site within EPRI-SOG Completeness Regions
	2.5.2-211 Assessed Probabilities of Detection for the Gulf of Mexico Completeness Region
	2.5.2-212 Frequencies for Repeated Large-Magnitude Charleston Earthquakes
	2.5.2-213 PSHA Results for 0.5-Hz Spectral Acceleration on CEUS Generic Hard Rock for the LNP Site
	2.5.2-214 PSHA Results for 1-Hz Spectral Acceleration on CEUS Generic Hard Rock for the LNP Site
	2.5.2-215 PSHA Results for 2.5-Hz Spectral Acceleration on CEUS Generic Hard Rock for the LNP Site
	2.5.2-216 PSHA Results for 5-Hz Spectral Acceleration on CEUS Generic Hard Rock for the LNP Site
	2.5.2-217 PSHA Results for 10-Hz Spectral Acceleration on CEUS Generic Hard Rock for the LNP Site
	2.5.2-218 PSHA Results for 25-Hz Spectral Acceleration on CEUS Generic Hard Rock for the LNP Site
	2.5.2-219 PSHA Results for 100-Hazardous (PGA) Spectral Acceleration on CEUS Generic Hard Rock for the LNP Site
	2.5.2-220 Uniform Hazard Response Spectra for the LNP Site for Generic Hard Rock Conditions
	2.5.2-221 Rock Hazard Reference and Deaggregation Earthquakes
	2.5.2-222 GMRS Profile LNP 1 for LNP 1 Surface Elevation 36 Ft. NAVD88
	2.5.2-223 GMRS Profile LNP 2 for LNP 2 Surface Elevation 36 Ft. NAVD88
	2.5.2-224 Statistics of Damping Ratios for Sedimentary Rock
	2.5.2-225 Time History Data Sets Used for Deaggregation Earthquake
	2.5.2-226 LNP Site GMRS Scaled by 1.212 consistent with Reactor Foundation Elevation SCOR FIRS Scaled to 0.1g Horizontal Peak Ground Acceleration
	2.5.2-227 LNP Site PBSRS at Elevation 51 ft Scaled by 1.212 consistent with Reactor Foundation Elevation SCOR FIRS Scaled to 0.1g Horizontal Peak Ground Acceleration
	2.5.2-228 Best Estimate Properties for SSI Analyses of the LNP Site
	2.5.2-229 Lower Bound Properties for SSI Analyses of the LNP Site
	2.5.2-230 Upper Bound Properties for SSI Analyses of the LNP Site
	2.5.2-231 Lower Lower Bound Properties for SSI Analyses of the LNP Site
	2.5.2-232 Comparison of Ground Motions Computed from Mean Hazard Curves for the NUREG-2115 Seven Demonstration Sites
	2.5.2-233 Comparison of Reference and Deaggregation Earthquakes Based on Updated EPRI-SOG and CEUS SSC Models
	2.5.2-234 Comparison of Updated EPRI-SOG Scaled GMRS with CAV and CEUS SSC GMRS with Modified CAV
	2.5.2-235 Comparison of Updated EPRI-SOG Scaled PBSRS with CAV and CEUS SSC PBSRS with Modified CAV
	2.5.2-236 Comparison of Updated EPRI-SOG Scaled Reactor Building FIRS with CAV and CEUS SSC Reactor Building FIRS with Modified CAV
	2.5.3-201 Summary of Key Observations and Conclusions Regarding Fracture Orientations from Previous Studies and LNP COLA Mapping Investigations in the LNP Site Vicinity (40-km [25-mi.] Radius)
	2.5.4.2-201 Summary of Boreholes Drilled within Nuclear Island and Adjacent Structures
	2.5.4.2-202 Summary Statistics of Recorded SPT Blow Counts (N-Values)
	2.5.4.2-203 Summary Statistics of Energy Corrected SPT Blow Counts (N60-values)
	2.5.4.2-204 Summary of RQD Values and Rock Mass Quality
	2.5.4.2-205A Summary of Karst Features Encountered in Boreholes at South Reactor Site
	2.5.4.2-205B Summary of Karst Features Encountered in Boreholes at North Reactor Site
	2.5.4.2-206 Rock Young’s Modulus Values Estimated from PMT Results
	2.5.4.2-207 Estimated “Top of Rock”
	2.5.4.2-208 Summary of Laboratory Soil Index Test Results
	2.5.4.2-209 Summary of Index and Triaxial Strength Test Results for the Soil-Like Materials within Rock Mass
	2.5.4.2-210 Summary of Index and Consolidation Test Results for the Soil-Like Materials within Rock Mass
	2.5.4.2-211 Summary Statistics of UCS, Elastic Moduli, Poisson’s Ratio, and Index Test Results of Intact Rock Samples
	2.5.4.2-212 Summary Statistics of Tensile Strength Test Results on Intact Rock Samples
	2.5.4.2-213 Summary of Hoek-Brown Rock Mass Strength Parameters
	2.5.4.2-214 Summary of Rock Dynamic Properties from Suspension Logging
	2.5.4.2-215 Summary of Values for Erm (ksi)
	2.5.4.2-216 Estimated Properties of Fine-Grained Component of Soils above the Top of Rock Based on Laboratory Index Properties
	2.5.4.2-217 Estimates of Properties of Cohesionless Soil Layers above the Top of Rock Based on SPT N-Values
	2.5.4.4-201 Borehole Geophysical Surveys and Logging Performed at the LNP Site
	2.5.4.4-202 Discontinuity Data from Dips Analysis
	2.5.4.5-201 Engineering Properties of Structural Fill and Backfill
	2.5.4.6-201 Hydraulic Conductivities and Calculated Dewatering Rates
	2.5.4.8-201 Summary of Peak Ground Acceleration Used for Liquefaction Analysis
	2.5.4.8-202A Summary of Soil Layers Susceptible to Liquefaction in LNP 1 Site
	2.5.4.8-202B Summary of Soil Layers Susceptible to Liquefaction in LNP 2 Site
	2.5.4.8-203A Summary of Soil Layers Susceptible to Liquefaction in LNP 1 Site For 10(-5) UHRS
	2.5.4.8-203B Summary of Soil Layers Susceptible to Liquefaction in LNP 2 Site For 10(-5) UHRS
	2.5.4.10-201 Summary of Bearing Capacity Analyses at Nuclear Islands – Static and Dynamic Loading
	2.5.4.10-202 Elastic Settlement under Nuclear Islands
	2.5.4.10-203 Differential Settlement under Nuclear Islands
	2.5.4.10-204 Subgrade Modulus Based on Seismic Wave Velocity
	2.5.4.10-205 Lateral Earth Pressures on Nuclear Island Sidewalls

	LIST OF FIGURES
	2.1.1-201 Site/Region Location Map
	2.1.1-202 Exclusion Area Boundary and Low Population Zone
	2.1.1-203 LNP Exclusion Area Boundary Plan
	2.1.3-201 10-Mile Sector Chart
	2.1.3-202 Regional Sector Chart
	2.1.3-203 Regional Parks and Recreational Areas
	2.1.3-204 10-Mile Population and Population Density – Year 2000
	2.1.3-205 10-Mile Population and Population Density – Year 2010
	2.1.3-206 10-Mile Population and Population Density – Year 2015
	2.1.3-207 Regional Population and Population Density – Year 2000
	2.1.3-208 Regional Population and Population Density – Year 2010
	2.1.3-209 Regional Population and Population Density – Year 2015
	2.2.1-201 Site/Region Location
	2.2.1-202 Land Use Classification
	2.2.1-203 Mines and Quarries
	2.2.1-204 Airports and Airways
	2.2.1-205 Military Facilities
	2.2.2-201 Nearby Industrial Hazards
	2.2.2-202 Distance to FGT Pipelines
	2.3.1-201 Location of Major Meteorological Observing Stations in the Region Surrounding the LNP Site
	2.3.2-201 Wind Rose – Levy Nuclear Plant — On-Site Meteorological Monitoring System — February 1, 2007, through January 31, 2008
	2.3.2-202 Wind Rose – Levy Nuclear Plant — On-Site Meteorological Monitoring System — February 2007
	2.3.2-203 Wind Rose – Levy Nuclear Plant — On-Site Meteorological Monitoring System — March 2007
	2.3.2-204 Wind Rose – Levy Nuclear Plant — On-Site Meteorological Monitoring System — April 2007
	2.3.2-205 Wind Rose – Levy Nuclear Plant — On-Site Meteorological Monitoring System — May 2007
	2.3.2-206 Wind Rose – Levy Nuclear Plant — On-Site Meteorological Monitoring System — June 2007
	2.3.2-207 Wind Rose – Levy Nuclear Plant — On-Site Meteorological Monitoring System — July 2007
	2.3.2-208 Wind Rose – Levy Nuclear Plant — On-Site Meteorological Monitoring System — August 2007
	2.3.2-209 Wind Rose – Levy Nuclear Plant — On-Site Meteorological Monitoring System — September 2007
	2.3.2-210 Wind Rose – Levy Nuclear Plant — On-Site Meteorological Monitoring System — October 2007
	2.3.2-211 Wind Rose – Levy Nuclear Plant — On-Site Meteorological Monitoring System — November 2007
	2.3.2-212 Wind Rose – Levy Nuclear Plant — On-Site Meteorological Monitoring System — December 2007
	2.3.2-213 Wind Rose – Levy Nuclear Plant — On-Site Meteorological Monitoring System — January 2008
	2.3.2-214 Wind Rose – Tampa, FL — January 1, 2001, through December 31, 2005
	2.3.2-215 Wind Rose – Gainesville, FL — January 1, 2001, through December 31, 2005
	2.3.2-216 Wind Rose – Tallahassee, FL — January 1, 2001, through December 31, 2005
	2.3.2-217 Topographic Cross Sections within 50 Miles of the LNP Site (NE Quadrant)
	2.3.2-218 Topographic Cross Sections within 50 Miles of the LNP Site (SE Quadrant)
	2.3.2-219 Topographic Cross Sections within 50 Miles of the LNP Site (SW Quadrant)
	2.3.2-220 Topographic Cross Sections within 50 Miles of the LNP Site (NW Quadrant)
	2.3.2-221 Topographic Features within 5 Miles of the LNP Site
	2.3.2-222 Topographic Features within 50 Miles of the LNP Site
	2.3.3-201 Location of the LNP Meteorological Monitoring Tower
	2.4.1-201 Site/Region Location Map
	2.4.1-202 LNP 1 and LNP 2 Site Map
	2.4.1-203 Topographic Map of LNP Site
	2.4.1-204 Site Drainage Map of Pre-Construction Conditions
	2.4.1-205 Drainage Map with LNP 1 and LNP 2
	2.4.1-206 Hydrologic Feature Map: 10-Mile Radius
	2.4.1-207 Hydrologic Feature Map: 25-Mile Radius
	2.4.1-208 Water Control Structures near the LNP Site
	2.4.1-209 Waccasassa and Withlacoochee Drainage Basins
	2.4.1-210 LNP Site Subbasins
	2.4.1-211 USGS Monitoring Stations within the Waccasassa and Withlacoochee Drainage Basins
	2.4.1-212 Waccasassa and Withlacoochee Drainage Basin Major Water Control Structures
	2.4.1-213 Regional County Map
	2.4.2-201 Local PMP Site Drainage Map with LNP 1 and LNP 2
	2.4.2-202 Local Intense Probable Maximum Precipitation Depth-Duration Curve
	2.4.2-203 Local Intense Probable Maximum Precipitation Intensity-Duration Curve
	2.4.3-201 Withlacoochee River Drainage Basin above the Inglis Dam
	2.4.3-202 Depth-Area-Duration Curves for the Withlacoochee River Drainage Basin above the Inglis Dam
	2.4.3-203 Depth-Area-Duration Values of the Selected Standard Areas
	2.4.3-204 Smooth Curves for 6-Hr Incremental Values at Selected Standard Areas
	2.4.3-205 Orientation of the Storm Pattern for Maximum Precipitation Volume
	2.4.3-206 Hourly PMP Rainfall Distribution for the Inglis Dam
	2.4.3-207 Design Storm Rainfall Input for Basin above the Inglis Dam
	2.4.3-208 Withlacoochee River Drainage Subbasin Areas above the Inglis Dam
	2.4.3-209 Distribution of Hydrologic Soil Groups in the Withlacoochee River Drainage Basin
	2.4.3-210 Summary of Hydrologic Soil Groups in the Withlacoochee River Drainage Basin
	2.4.3-211 Land Use in the Withlacoochee River Drainage Basin
	2.4.3-212 Land Use Summary in the Withlacoochee River Drainage Basin
	2.4.3-213 Developed Unit Hydrographs for Various Subbasins
	2.4.3-214 Schematic of Basin Elements and their Connectivity
	2.4.3-215 Plot of Discharge vs. Non-Exceedance Probability at USGS Station 02313000
	2.4.3-216 Plot of Discharge vs. Return Period at USGS Station 02313000
	2.4.3-217 Bathymetric Data for Lake Rousseau
	2.4.3-218 Lake Rousseau Stage-Storage Curves
	2.4.3-219 Lake Rousseau and the Low Lying Area around the Inglis Dam
	2.4.3-220 Lake Rousseau Rating Curve
	2.4.3-221 PMF Inflow Hydrograph to Lake Rousseau
	2.4.3-222 PMF Inflow, Outflow Hydrographs, and Water Elevation in Lake Rousseau
	2.4.4-201 Schematic of the HEC-RAS Model and Approximate Location of the LNP Site with Respect to Withlacoochee River
	2.4.4-202 Extent of Loading in the Lower Withlacoochee River Watershed
	2.4.4-203 Flood Profile in the Lower Withlacoochee River Watershed
	2.4.5-201 Hurricane Tracks within 50 Miles of the LNP Site from 1867 to 2004
	2.4.5-202 United States Major Hurricane Strikes From 1851 – 1860
	2.4.5-203 United States Major Hurricane Strikes From 1861 – 1870
	2.4.5-204 United States Major Hurricane Strikes From 1871 – 1880
	2.4.5-205 United States Major Hurricane Strikes From 1881 – 1890
	2.4.5-206 United States Major Hurricane Strikes From 1891 – 1900
	2.4.5-207 United States Major Hurricane Strikes From 1901 – 1910
	2.4.5-208 United States Major Hurricane Strikes From 1911 – 1920
	2.4.5-209 United States Major Hurricane Strikes From 1921 – 1930
	2.4.5-210 United States Major Hurricane Strikes From 1931 – 1940
	2.4.5-211 United States Major Hurricane Strikes From 1941 – 1950
	2.4.5-212 United States Major Hurricane Strikes From 1951 – 1960
	2.4.5-213 United States Major Hurricane Strikes From 1961 – 1970
	2.4.5-214 United States Major Hurricane Strikes From 1971 – 1980
	2.4.5-215 United States Major Hurricane Strikes From 1981 – 1990
	2.4.5-216 United States Major Hurricane Strikes From 1991 – 2000
	2.4.5-217 United States Major Hurricane Strikes From 2001 – 2006
	2.4.5-218 Observed Water Levels, Predicted Tide, and Surge at Cedar Key Gulf of Mexico, FL
	2.4.5-219 SLOSH Model Grid Coverage for the Cedar Key Region
	2.4.5-220 Four Coastal Points Near LNP Site Where Storm Surge Is Evaluated
	2.4.5-221 The Maximum of MEOWs (MOM) Storm Surge for a Category 1 Hurricane at the LNP Site
	2.4.5-222 The Maximum of MEOWs (MOM) Storm Surge for a Category 2 Hurricane at the LNP Site
	2.4.5-223 The Maximum of MEOWs (MOM) Storm Surge for a Category 3 Hurricane at the LNP Site
	2.4.5-224 The Maximum of MEOWs (MOM) Storm Surge for a Category 4 Hurricane at the LNP Site
	2.4.5-225 The Maximum of MEOWs (MOM) Storm Surge for a Category 5 Hurricane at the LNP Site
	2.4.5-226 Shoaling Factors on the Gulf Coast
	2.4.5-227 Correction Factor for Storm Motion
	2.4.5-228 Comparison of Maximum Storm Surge Heights Using HSU Method and SLOSH Model
	2.4.5-229 Relationship Between the Coastal Storm Surge Heights and Water Elevations
	2.4.5-230 Water Elevation at LNP Site Due to PMH-Induced Surge as Indicated by 1000 Monte Carlo Simulation Runs
	2.4.5-231 Wave Setup and Runup Due to Wind-Driven Wave Action as Indicated by 1000 Monte Carlo Simulation Runs
	2.4.5-232 Total Water Elevation at LNP Site Due to PMH-Induced Surge and Wave Action as Indicated by 1000 Monte Carlo Simulation Runs
	2.4.5-233 Histogram of Total Water Elevation at LNP Site Due to Wave Setup, Runup, and PMH-Induced Surge as Indicated by 1000 Monte Carlo Simulation Runs
	2.4.5-234 Cedar Key Basin used for SLOSH Computation for LNP Site
	2.4.5-235 Mean Sea Level Trend at Cedar Key, Florida (Station: 8727520)
	2.4.5-236 PMH Landfall Locations used for Preliminary Runs
	2.4.5-237 Variation of Pressure Deficit for Selected Gulf of Mexico Hurricanes and the Three PMH Scenarios
	2.4.5-238 Schematic of Storm Track Parameters at a Representative Landfall Location used for Final Runs
	2.4.5-239 SLOSH Display Map for the Case Producing Maximum Surge at LNP Site for Scenario 1
	2.4.5-240 PMH Parameters and Maximum Surge at LNP Site for Scenario 1
	2.4.5-241 SLOSH Display Map for the Case Producing Maximum Surge at LNP Site for Scenario 2
	2.4.5-242 PMH Parameters and Maximum Surge at LNP Site for Scenario 2
	2.4.5-243 SLOSH Display Map for the Case Producing Maximum Surge at LNP Site for Scenario 3
	2.4.5-244 PMH Parameters and Maximum Surge at LNP Site for Scenario 3
	2.4.5-245 PMH Surge Elevation, Wind Speed, and Wind Direction versus Time (Run 101, Scenario 1)
	2.4.5-246 Cross Section Along Transect with Proposed Grades used for Wave Runup Calculation
	2.4.5-247 SLOSH Display Map at LNP Site for Scenario 1 With Higher Initial Water Level of 3.87 ft. NAVD88
	2.4.6-201 Seismology and Tectonic Setting of Gulf Coast and Caribbean Region
	2.4.6-202 Caribbean Plate Boundaries and Interactions and Tsunamigenic Source Regions
	2.4.6-203 Generalized Neotectonic Features of the Caribbean Region
	2.4.6-204 NOAA Image of the Ocean-Floor Bathymetry North of Puerto Rico Featuring Two Historic Submarine Landslides
	2.4.6.205 USGS Community Intensity Map
	2.4.6-206 Summary Map Showing the Size, Distribution, and Composition of Landslides in the Three Provinces
	2.4.6-207 Tsunami Damage Statistics
	2.4.6-208 Caribbean Plate Boundary and its Tectonic Elements
	2.4.6-209 Isoseismal Map of the 1882 Earthquake in the North Panama Deformation Belt
	2.4.6-210 Depth of Seismicity and Generalized Stress Directions of Northern South American Convergence Zone
	2.4.6-211 Bathymetry Map of the Northern Caribbean with a Shaded Relief Map Obtained from Detailed Multibeam Bathymetry Survey
	2.4.6-212 Map of the Region West of Gibraltar Showing the Isoseismals from the 1755 Lisbon Earthquake and Historically Reported Tsunami Arrival Times and Amplitudes
	2.4.6-213 Tsunami Source Locations
	2.4.6-214 Source Location 1: Puerto Rico Trench
	2.4.6-215 Mareogram Results for a Simulated Tsunami Originating in the Puerto Rico Trench and Impacting the Gulf and Atlantic Coasts
	2.4.6-216 Location of Energy Losses Experienced by a Tsunami Generated at Source Location 1: The Puerto Rico Trench
	2.4.6-217 Evaluation of Energy Losses Experienced by a Tsunami Generated at Source Location 1: The Puerto Rico Trench
	2.4.6-218 Numerical Simulation of a Tsunami in the Puerto Rico Trench
	2.4.6-219 Source Location 2: Caribbean Sea Near Cancun, Mareogram Summary
	2.4.6-220 Source Location 3: North Panama Reformed Belt Near Venezuela, Mareogram Summary
	2.4.6-221 Source Location 4: Gulf of Mexico Near Veracruz, Mareogram Summary
	2.4.6-222 West Cayman OTF, Mareogram Summary
	2.4.6-223 East Cayman OTF, Mareogram Summary
	2.4.6-224 North Puerto Rico/Lesser Antilles SUB, Mareogram Summary
	2.4.6-225 North Panama OCB, Mareogram Summary
	2.4.6-226 North Venezuela SUB, Mareogram Summary
	2.4.6-227 Peak Offshore Tsunami Amplitude at the 250 M Isobath for 100 Simulations of Faults in the Caribbean
	2.4.6-228 Venezuela Seismic Event Simulation: Geometry of Grid A
	2.4.6-229 Mississippi Canyon and Florida Escarpment Landslide Event Simulations: Geometry of Grid A(l)
	2.4.6-230 Geometry of Nested Grid B for all Simulated Events
	2.4.6-231 Geometry of Nested Grid C for all Simulated Events
	2.4.6-232 Venezuela Seismic Event Simulation: Static Seismic Source, Initial Bottom and Sea Surface Deformation
	2.4.6-233 Mississippi Canyon Landslide Event Simulation: Geometry of Slide Area Superimposed on ETOPO1 Bathymetry
	2.4.6-234 Mississippi Canyon Landslide Event Simulation: Initial Static Source, Initial Sea Surface Displacement (Grid A(l))
	2.4.6-235 Mississippi Canyon Landslide Event Simulation: Initial Dynamic Source, Sea Surface Displacement at the end of NHWAVE Run (Grid A(l))
	2.4.6-236 Florida Escarpment Landslide Event Simulation: Geometry of Slide Configuration Superimposed on CRM Bathymetry
	2.4.6-237 Florida Escarpment Landslide Event Simulation: Initial Static Source, Initial Sea Surface Displacement (Grid A(l))
	2.4.6-238 Florida Escarpment Landslide Event Simulation: Initial Dynamic Source, Sea Surface Displacement at the endof NHWAVE Run (Grid A(l))
	2.4.6-239 Venezuela Seismic Event Simulation: Instantaneous Surface Displacement (Grid A) at T = 40 min and T = 80 min
	2.4.6-240 Venezuela Seismic Event Simulation: Maximum Water Level Generated During Simulation (Grid A)
	2.4.6-241 Venezuela Seismic Event Simulation: Instantaneous Surface Displacement (Grid B) at T = 440 min and T = 520 min
	2.4.6-242 Venezuela Seismic Event Simulation: Maximum Water Level Generated During Simulation (Grid B)
	2.4.6-243 Venezuela Seismic Event Simulation: Instantaneous Surface Displacement (Grid C) at T = 480 min and T = 610 min
	2.4.6-244 Venezuela Seismic Event Simulation: Maximum Water Level Generated During Simulation (Grid C)
	2.4.6-245 Venezuela Seismic Event Simulation: Maximum Extent of Inundation
	2.4.6-246 Venezuela Seismic Event Simulation: Profile at Latitude = 29.075 N
	2.4.6-247 Mississippi Canyon Landslide Event Simulation, Static Source: Instantaneous Surface Displacement (Grid A(l)) at T = 100 min and T = 180 min
	2.4.6-248 Mississippi Canyon Landslide Event Simulation, Static Source: Maximum Water Level Generated During Simulation (Grid A(l))
	2.4.6-249 Mississippi Canyon Landslide Event Simulation, Static Source: Instantaneous Surface Displacement (Grid B) at T = 220 min and T = 460 min
	2.4.6-250 Mississippi Canyon Landslide Event Simulation, Static Source: Maximum Water Level Generated During Simulation (Grid B)
	2.4.6-251 Mississippi Canyon Landslide Event Simulation, Static Source: Instantaneous Surface Displacement (Grid C) at T = 220 min and T = 460 min
	2.4.6-252 Mississippi Canyon Landslide Event Simulation, Static Source: Maximum Water Level Generated During Simulation (Grid C)
	2.4.6-253 Mississippi Canyon Landslide Event Simulation, Static Source: Maximum Extent of Inundation
	2.4.6-254 Mississippi Canyon Landslide Event Simulation, Static Source: Profile at Latitude = 29.075 N
	2.4.6-255 Mississippi Canyon Landslide Event Simulation, Dynamic (NHWAVE) Source: Instantaneous Surface Displacement (Grid A(l)) at T = 100 min and T = 180 min
	2.4.6-256 Mississippi Canyon Landslide Event Simulation, Dynamic (NHWAVE) Source: Maximum Water Level Generated During Simulation (Grid A(l))
	2.4.6-257 Mississippi Canyon Landslide Event Simulation, Dynamic (NHWAVE) Source: Instantaneous Surface Displacement (Grid B) at T = 220 min and T = 460 min
	2.4.6-258 Mississippi Canyon Landslide Event Simulation, Dynamic (NHWAVE) Source: Maximum Water Level Generated During Simulation (Grid B)
	2.4.6-259 Mississippi Canyon Landslide Event Simulation, Dynamic (NHWAVE) Source: Instantaneous Surface Displacement (Grid C) at T = 300 min and T = 460 min
	2.4.6-260 Mississippi Canyon Landslide Event Simulation, Dynamic (NHWAVE) Source: Maximum Water Level Generated During Simulation (Grid C)
	2.4.6-261 Mississippi Canyon Landslide Event Simulation, Dynamic (NHWAVE) Source: Maximum Extent of Inundation
	2.4.6-262 Mississippi Canyon Landslide Event Simulation, Dynamic (NHWAVE) Source: Profile at Latitude = 29.075 N
	2.4.6-263 Florida Escarpment Landslide Event Simulation, Static Source: Instantaneous Surface Displacement (Grid A(l)) at T = 120 min and T = 180 min
	2.4.6-264 Florida Escarpment Landslide Event Simulation, Static Source: Maximum Water Level Generated During Simulation (Grid A(l))
	2.4.6-265 Florida Escarpment Landslide Event Simulation, Static Source: Instantaneous Surface Displacement (Grid B) at T = 120 min and T = 280 min
	2.4.6-266 Florida Escarpment Landslide Event Simulation, Static Source: Maximum Water Level Generated During Simulation (Grid B)
	2.4.6-267 Florida Escarpment Landslide Event Simulation, Static Source: Instantaneous Surface Displacement (Grid C) at T = 280 min and T = 320 min
	2.4.6-268 Florida Escarpment Landslide Event Simulation, Static Source: Maximum Water Level Generated During Simulation (Grid C)
	2.4.6-269 Florida Escarpment Landslide Event Simulation, Static Source: Maximum Extent of Inundation
	2.4.6-270 Florida Escarpment Landslide Event Simulation, Static Source: Profile at Latitude = 29.075 N
	2.4.6-271 Florida Escarpment Landslide Event Simulation, Dynamic (NHWAVE) Source: Maximum Extent of Inundation
	2.4.12-201 Physiographic Provinces
	2.4.12-202 Regional Aquifer System Analysis
	2.4.12-203 Relationship of Stratigraphic and Hydrogeologic Units in West-Central Florida
	2.4.12-204 LNP Site Soil Classification Map
	2.4.12-205 Key Map of Public Land Survey Township, Range, and Section Locations, near the LNP Site
	2.4.12-206 Distribution of Groundwater Wells Permitted by the SWFWMD and SRWMD within 25 Miles of the LNP Site
	2.4.12-207 Distribution of Domestic and Self-Supplied Residential Wells Permitted by the SWFWMD and SRWMD within 25 Miles of the LNP Site
	2.4.12-208 Distribution of Public Supply Wells Permitted by the SWFWMD and SRWMD within 25 Miles of the LNP Site
	2.4.12-209 Distribution of Irrigation Wells Permitted by the SWFWMD and SRWMD within 25 Miles of the LNP Site
	2.4.12-210 Distribution of Wells Permitted for Other Uses by the SWFWMD and SRWMD within 25 Miles of the LNP Site
	2.4.12-211 Public Water Supply Wells: 10-Mile Radius
	2.4.12-212 Public Water Supply Wells: 25-Mile Radius
	2.4.12-213 Location and Distance to Nearest Resident Relative to LNP Site
	2.4.12-214 Monitoring Well Locations
	2.4.12-215 Potentiometric Surface Map of the Surficial/Overburden Aquifer: March 6, 2007
	2.4.12-216 Potentiometric Surface Map of the Bedrock Aquifer: March 6, 2007
	2.4.12-217 Potentiometric Surface Map of the Surficial/Overburden Aquifer: June 14, 2007
	2.4.12-218 Potentiometric Surface Map of the Bedrock Aquifer: June 14, 2007
	2.4.12-219 Potentiometric Surface Map of the Surficial/Overburden Aquifer: September 13, 2007
	2.4.12-220 Potentiometric Surface Map of the Bedrock Aquifer: September 13, 2007
	2.4.12-221 Potentiometric Surface Map of the Surficial/Overburden Aquifer: December 4, 2007
	2.4.12-222 Potentiometric Surface Map of the Bedrock Aquifer: December 4, 2007
	2.4.12-223 Surficial Aquifer Groundwater Elevation at LNP 1
	2.4.12-224 Surficial Aquifer Groundwater Elevation at LNP 2
	2.4.12-225 Aquifer Test Site, Location, and Orientation
	2.4.12-226 Recharge and Discharge Areas of the Floridan Aquifer System
	2.4.12-227 Base Model Layer 1 Stress Period 31 (end of PMP design Storm)
	2.4.12-228 Base Model, Example Impervious (Imp) and Pervious (Per) Area Hydrographs
	2.5.1-201 Regional Physiographic Map (320-km [200-mi.] Radius)
	2.5.1-202 Terraces and Shorelines of Florida
	2.5.1-203 Structural Correlation between West Africa and the Southeastern Part of North America
	2.5.1-204 Right-Lateral Faults that Formed in Response to Continental Collision between Laurentia and Gondwana
	2.5.1-205 Sketches Showing Evolution of Central Eastern North America during the Mesozoic
	2.5.1-206 Hot Spot Located on a Triple Junction Ridge that Initiated Extensional Rifting in the Area
	2.5.1-207 Marginal Basins that Developed along the Eastern Branch of the Atlantic Twin Rift Zone
	2.5.1-208 Regional Tectonic Features for the Gulf of Mexico Basin
	2.5.1-209 Paleozoic and Mesozoic Regional Tectonic Structures (320-km [200-mi] Radius)
	2.5.1-210 Regional Geologic Map (320-km [200-mi.] Radius)
	2.5.1-211 Geologic Map of Pre-Cretaceous Rocks (320-km [200-mi.] Radius)
	2.5.1-212 Pre-Cretaceous Surface and Types of Basement Terrane
	2.5.1-213 Cross Section Illustrating Generalized Basement Structures and Overlying Sedimentary Units
	2.5.1-214 Geologic Column and Time Scale for the Florida Platform
	2.5.1-215 Geohydrologic Cross Section B-B′ from Pulaski County, Georgia, to Marion County, Florida
	2.5.1-216 Geohydrologic Cross Section B′-B″ from Marion County, Florida, to Monroe County, Florida
	2.5.1-217 Geohydrologic Cross Section F-F′ from Levy County, Florida, to Flagger County, Florida
	2.5.1-218 Last Glacial and Interglacial Shorelines and U-Series Ages of Emergent or Shallow Submerged Pleistocene Reefs
	2.5.1-219 Gravity Anomaly Map of the Site Region Relative to Postulated Basement Faults
	2.5.1-220 Magnetic Anomaly Map of the Site Region Relative to Postulated Basement Faults
	2.5.1-221 Crust Types beneath the Gulf of Mexico Basin
	2.5.1-222 Postulated Pre-Middle Jurassic Structures (320-km [200-mi.] Radius)
	2.5.1-223 Postulated Cenozoic Structures (320-km [200-mi.] Radius)
	2.5.1-224 Ages of Rocks Affected by Cenozoic Faults (Miller, 1986)
	2.5.1-225 Local Charleston Tectonic Features
	2.5.1-226 Regional Charleston Tectonic Features
	2.5.1-227 Map of ZRA-S
	2.5.1-228 Map of Local Tectonic Features
	2.5.1-229 Local Charleston Seismicity
	2.5.1-230 Map of 1886 Offshore Intensity Center
	2.5.1-231 Geographic Distribution of Liquefaction Features Associated with Charleston Earthquakes
	2.5.1-232 Seismicity (320-km [200-mi.] Radius)
	2.5.1-233 Geomorphology Map (40-km [25-mi.] and 8-km [5-mi.] Radius)
	2.5.1-234 Geomorphology Units for Levy County
	2.5.1-235 Terraces and Shorelines within the Site Vicinity (40-km [25-mi.] and 8-km [5-mi.] Radius)
	2.5.1-236 Marsh Coastline Showing Major Morphologic Elements
	2.5.1-237 Sinkhole Types Map
	2.5.1-238 Development of Karst Terrane beneath a Marshy Coastline
	2.5.1-239 The Continuous Evolution of Epikarst and Changes in its Characteristics
	2.5.1-240 Stages in Development of a Solution Sinkhole
	2.5.1-241 Stages in Development of a Cover-Subsidence Sinkhole
	2.5.1-242 Stages in Development of a Cover-Collapse Sinkhole
	2.5.1-243 Cretaceous Sections and Structural Map
	2.5.1-244 Site Vicinity Geologic Map (40-km [25-mi.] and 8-km [5-mi.] Radius)
	2.5.1-245 Geologic Cross Section through the Site Vicinity
	2.5.1-246 Site Vicinity Surficial Geology (40-km [25-mi.] and 8-km [5-mi.] Radius)
	2.5.1-247 Site Location Map (1-km [0.6-mi.] Radius)
	2.5.1-248 Site Location Map and LIDAR Data (1-km [0.6-mi.] Radius)
	2.5.1-249 Relationship of Stratigraphic and Hydrogeologic Units in West-Central Florida
	2.5.1-250 Generalized Section Showing Stratigraphic Units at the LNP Site
	2.5.1-251 Elevation of the Q/T Unconformity at the LNP Site (Showing Boring Numbers)
	2.5.1-252 Elevation of the Q/T Unconformity at the LNP Site (Showing Contact Elevation)
	2.5.1-253 Subcrop Map of Sub-Zuni Surface in Florida and Southern Georgia
	2.5.1-254 Deep Wells Used to Evaluate Postulated Basement Faults in the Site Vicinity (40-km [25-mi.] Radius)
	2.5.1-255 Bouguer Gravity Anomaly Map and Postulated Basement Faults in the Site Vicinity (40-km [25-mi.] Radius)
	2.5.1-256 Magnetic Anomaly Map and Postulated Basement Faults in the Site Vicinity (40-km [25-mi.] Radius)
	2.5.1-257 Bouguer Anomaly Map Showing Locations of Proposed Subcrop Fault Traces
	2.5.1-258 Cenozoic Regional Tectonic Features
	2.5.1-259 Revised Seismotectonic Framework of the Charleston Area
	2.5.1-260 Map Showing Pleistocene and Pliocene Deposits in Southern Florida
	2.5.1-261 Map Showing Zones of River Anomalies Used to Define the Postulated East Coast Fault System
	2.5.2-201 Southeast U.S. Earthquake Catalog
	2.5.2-202 Location of Earthquakes within 320 km (200 mi.) of the LNP Site
	2.5.2-203 Gulf of Mexico Seismicity
	2.5.2-204 Bechtel EPRI-SOG Seismic Sources
	2.5.2-205 Dames & Moore EPRI-SOG Seismic Sources
	2.5.2-206 Law Engineering EPRI-SOG Seismic Sources
	2.5.2-207 Rondout Associates EPRI-SOG Seismic Sources
	2.5.2-208 Weston Geophysical EPRI-SOG Seismic Sources
	2.5.2-209 Woodward-Clyde Consultants EPRI-SOG Seismic Sources
	2.5.2-210 LLNL TIP Seismic Source Zones
	2.5.2-211 USGS National Seismic Hazard Mapping Project Source Model
	2.5.2-212 SC DOT Seismic Source Zones
	2.5.2-213 Alternative Seismic Source Geometries for the Source of Repeated Large Earthquakes near Charleston, SC
	2.5.2-214 Seismic Source Logic Tree for the UCSS Model
	2.5.2-215 EPRI-SOG Completeness Regions and Earthquakes within 320 km (200 mi.) of the LNP Site
	2.5.2-216 Earthquake Recurrence Rates Estimated for the Portion of Region 13 within 320 km (200 mi.) of the LNP Site
	2.5.2-217 Ground Motion Characterization Logic Tree Used in the PSHA for the LNP Site
	2.5.2-218 Comparison of EPRI (2004) Median Ground Motion Models with More Recent Models
	2.5.2-219 Mean Hazard Curves for the Bechtel Team Sources
	2.5.2-220 Mean Hazard Curves for the Dames & Moore Team Sources
	2.5.2-221 Mean Hazard Curves for the Law Engineering Team Sources
	2.5.2-222 Mean Hazard Curves for the Rondout Associates Team Sources
	2.5.2-223 Mean Hazard Curves for the Weston Geophysical Team Sources
	2.5.2-224 Mean Hazard Curves for the Woodward-Clyde Consultants Team Sources
	2.5.2-225 Effect of EPRI-SOG Modifications and the UCSS on the Seismic Hazard for the LNP Site
	2.5.2-226 Generic CEUS Hard Rock Hazard Results for 0.5-Hz Spectral Accelerations for the LNP Site
	2.5.2-227 Generic CEUS Hard Rock Hazard Results for 1-Hz Spectral Accelerations for the LNP Site
	2.5.2-228 Generic CEUS Hard Rock Hazard Results for 2.5-Hz Spectral Accelerations for the LNP Site
	2.5.2-229 Generic CEUS Hard Rock Hazard Results for 5-Hz Spectral Accelerations for the LNP Site
	2.5.2-230 Generic CEUS Hard Rock Hazard Results for 10-Hz Spectral Accelerations for the LNP Site
	2.5.2-231 Generic CEUS Hard Rock Hazard Results for 25-Hz Spectral Accelerations for the LNP Site
	2.5.2-232 Generic CEUS Hard Rock Hazard Results for 100-Hz Spectral Accelerations (PGA) for the LNP Site
	2.5.2-233 Contribution of the Updated EPRI-SOG Model and of the Charleston Source (UCSS) to the Total Mean Hazard at the LNP Site
	2.5.2-234 Effect of Alternative EPRI (2004) Ground Motion Cluster Median Models on the Hazard Computed for the LNP Site
	2.5.2-235 Effect of Uncertainty in the EPRI (2004) Ground Motion Cluster Median Models on the Hazard Computed for the LNP Site
	2.5.2-236 Effect of Alternative mb-M Conversion Relationships on the Hazard Computed for the LNP Site
	2.5.2-237 Uncertainty in the Hazard for the LNP Site from the Updated EPRI-SOG Seismic Sources and Comparison of Individual Team Mean Hazard Results
	2.5.2-238 Uniform Hazard Response Spectra for the LNP Site and Generic Hard Rock Conditions
	2.5.2-239 Deaggregation of Mean 10(–3) Hazard
	2.5.2-240 Deaggregation of Mean 10(–4) Hazard
	2.5.2-241 Deaggregation of Mean 10(–5) Hazard
	2.5.2-242 Deaggregation of Mean 10(–6) Hazard
	2.5.2-243 Mean 10(–3) UHS, RE, and DE Spectra
	2.5.2-244 Mean 10(–4) UHS, RE, and DE Spectra
	2.5.2-245 Mean 10(–5) UHS, RE, and DE Spectra
	2.5.2-246 Mean 10(–6) UHS, RE, and DE Spectra
	2.5.2-247 Layered Velocity Models for Each Boring at LNP 1 and Median Velocity Profiles
	2.5.2-248 Layered Velocity Models for Each Boring at LNP 2 and Median Velocity Profiles
	2.5.2-249 Initial V(S) Models for the LNP Sites
	2.5.2-250 Layered Velocity Profiles for Three Deep Borings and the Composite Median Profiles for V(P) and V(S)
	2.5.2-251 Modulus Reduction and Damping Relationships Used for the Weathered Limestone
	2.5.2-252 Estimation of Scattering κ
	2.5.2-253 Mean Site Amplification Functions Computed for the Four Initial Velocity Profiles and the Two Sets of Modulus Reduction and Damping Relationships
	2.5.2-254 GMRS Analysis Profiles LNP 1 and LNP 2
	2.5.2-255 Randomized Profiles 1 - 30 for GMRS Profile LNP 1
	2.5.2-256 Randomized Profiles 31 - 60 for GMRS Profile LNP 1
	2.5.2-257 Randomized Profiles 1 - 30 for GMRS Profile LNP 2
	2.5.2-258 Randomized Profiles 31 - 60 for GMRS Profile LNP 2
	2.5.2-259 Statistics of Randomized Profiles for GMRS Profile LNP 1
	2.5.2-260 Statistics of Randomized Profiles for GMRS Profile LNP 2
	2.5.2-261 Randomized G/Gmax and Damping for Peninsula Range 0 - 50 ft. Depth Range
	2.5.2-262 Randomized G/Gmax and Damping for Peninsula Range >50 ft. Depth
	2.5.2-263 Randomized G/Gmax and Damping for Soft Rock 0 - 20 ft. Depth Range
	2.5.2-264 Randomized G/Gmax and Damping for Soft Rock 21 - 50 ft. Depth Range
	2.5.2-265 Randomized G/Gmax and Damping for Soft Rock 51 - 120 ft. Depth Range
	2.5.2-266 Randomized G/Gmax and Damping for Soft Rock 121 - 250 ft. Depth Range
	2.5.2-267 Examples of Sets of Response Spectra for Scaled DE Motions
	2.5.2-268 Statistics of Site Amplification for the LNP 1 GMRS Profile Computed Using Site κ = 0.0132 sec
	2.5.2-269 Site Response Logic Tree
	2.5.2-270 Sensitivity of Mean Site Amplification to Site κ for the LNP 1 GMRS Profile and the 10(–4) Ground Motion Input
	2.5.2-271 Sensitivity of Mean Site Amplification to Modulus Reduction and Damping Relationships for the Weathered Limestone
	2.5.2-272 Sensitivity of Mean Site Amplification to Deaggregation Earthquake Motions for LNP 1
	2.5.2-273 Sensitivity of Mean Site Amplification to Deaggregation Earthquake Motions for LNP 2
	2.5.2-274 Comparison of Mean Site Amplification for the LNP 1 and LNP 2 GMRS Profiles and for 10(–3) Ground Motion Input
	2.5.2-275 Comparison of Mean Site Amplification for the LNP 1 and LNP 2 GMRS Profiles and for 10(–4) Ground Motion Input
	2.5.2-276 Comparison of Mean Site Amplification for the LNP 1 and LNP 2 GMRS Profiles and for 10(–5) Ground Motion Input
	2.5.2-277 Comparison of Mean Site Amplification for the LNP 1 and LNP 2 GMRS Profiles and for 10(–6) Ground Motion Input
	2.5.2-278 Envelope GMRS Amplification Functions for the LNP Site
	2.5.2-279 Statistics of Effective Strain for the GMRS Profiles and HF 10(–5) Input Motions
	2.5.2-280 Smoothed Envelope GMRS Amplification Functions for the LNP Site
	2.5.2-281 Comparison of Mean Site Amplification for the LNP 1 and LNP 2 Finished Grade Profiles for850 ft/sec Fill Velocity and 10(–4) Ground Motion
	2.5.2-282 Comparison of Mean Site Amplification for the LNP 1 and LNP 2 Finished Grade Profiles, 850ft/sec Fill Velocity and 10(–5) Ground Motion Input
	2.5.2-283A Envelope of Design Grade Amplification Functions for the 500 ft/sec Fill Velocity
	2.5.2-283B Envelope of Design Grade Amplification Functions for the 850 ft/sec Fill Velocity
	2.5.2-283C Envelope of Design Grade Amplification Functions for the 1000 ft/sec Fill Velocity
	2.5.2-284A Smoothed Envelope Design Grade Amplification Functions for the 500 ft/sec Fill Case
	2.5.2-284B Smoothed Envelope Design Grade Amplification Functions for the 850 ft/sec Fill Case
	2.5.2-284C Smoothed Envelope Design Grade Amplification Functions for the 1000 ft/sec Fill Case
	2.5.2-285 Development of Mean 10(–4) Surface UHRS Spectrum for LNP GMRS Profiles
	2.5.2-286 Mean 0.5-Hz Hazard Curves Computed with and without CAV
	2.5.2-287 Mean 1-Hz Hazard Curves Computed with and without CAV
	2.5.2-288 Mean 2.5-Hz Hazard Curves Computed with and without CAV
	2.5.2-289 Mean 5-Hz Hazard Curves Computed with and without CAV
	2.5.2-290 Mean 10-Hz Hazard Curves Computed with and without CAV
	2.5.2-291 Mean 25-Hz Hazard Curves Computed with and without CAV
	2.5.2-292 Mean 100-Hz Hazard Curves Computed with and without CAV
	2.5.2-293 Surface UHRS for the LNP GMRS Profile Based on a Fixed Minimum Magnitude of mb 5.0 and Based on CAV
	2.5.2-294 Horizontal 10(–5) UHRS, GMRS, and Scaled GMRS Based on CAV for the LNP Site
	2.5.2-295 Vertical/Horizontal Response Spectra Ratios
	2.5.2-296 Horizontal and Vertical Scaled GMRS for the LNP Site
	2.5.2-297 Horizontal and Vertical Scaled PBSRS for the Levy Site Compared to the Westinghouse CSDRS
	2.5.2-298 Lower Bound, Best Estimate and Upper Bound SSI Vs Profiles
	2.5.2-299 Shear Modulus Reduction and Damping Relationships for Fill Material
	2.5.2-300 Randomized G/Gmax and Damping for Fill
	2.5.2-301 Mean 0.5 Hz Hazard Curves Computed with and without CAV for the PBSRS Profiles
	2.5.2-302 Mean 1 Hz Hazard Curves Computed with and without CAV for the PBSRS Profiles
	2.5.2-303 Mean 2.5 Hz Hazard Curves Computed with and without CAV for the PBSRS Profiles
	2.5.2-304 Mean 5 Hz Hazard Curves Computed with and without CAV for the PBSRS Profiles
	2.5.2-305 Mean 10 Hz Hazard Curves Computed with and without CAV for the PBSRS Profiles
	2.5.2-306 Mean 25 Hz Hazard Curves Computed with and without CAV for the PBSRS Profiles
	2.5.2-307 Mean 100 Hz Hazard Curves Computed with and without CAV for the PBSRS Profiles
	2.5.2-308 Surface UHRS for the Levy Design Grade PBSRS Profile Based on PSHA Inputs of Minimum Magnitude of mb 5.0 or CAV
	2.5.2-309 Horizontal Design Grade UHRS and the PBSRS for the Levy Site
	2.5.2-310 Updated V/H Ratios for Large Distant WUS Earthquake Ground Motions Developed from the PEER NGA Database
	2.5.2-311 V/H Ratio Developed for Use at the Levy Site for the PBSRS
	2.5.2-312 CEUS SSC Model Master Logic Tree
	2.5.2-313 Location of RLME Sources in the CEUS SSC Model
	2.5.2-314 CEUS SSC Model Logic Tree for the Mmax Source Zones
	2.5.2-315 CEUS SSC Mmax Source Zones - Narrow Interpretation
	2.5.2-316 CEUS SSC Mmax Source Zones - Wide Interpretation
	2.5.2-317 CEUS SSC Model Logic Tree for Seismotectonic Source Zones
	2.5.2-318 CEUS SSC Seismotectonic Source Zones - Narrow Interpretation, Separate Reelfoot and Rough Creek
	2.5.2-319 CEUS SSC Seismotectonic Source Zones - Narrow Interpretation, Combined Reelfoot and Rough Creek
	2.5.2-320 CEUS SSC Seismotectonic Source Zones - Wide Interpretation, Separate Reelfoot and Rough Creek
	2.5.2-321 CEUS SSC Seismotectonic Source Zones - Wide Interpretation, Combined Reelfoot and Rough Creek
	2.5.2-322 CEUS SSC Model Logic Tree for the Charleston RLME Source
	2.5.2-323 Alternative Geometries for the Charleston Source
	2.5.2-324 Location of Seven Demonstration Sites Used in NUREG-2115
	2.5.2-325 Comparison of Hazard Computed in this Study to Results in NUREG-2115 for the Central Illinois Demonstration Site
	2.5.2-326 Comparison of Hazard Computed in this Study to Results in NUREG-2115 for the Chattanooga Demonstration Site
	2.5.2-327 Comparison of Hazard Computed in this Study to Results in NUREG-2115 for the Houston Demonstration Site
	2.5.2-328 Comparison of Hazard Computed in this Study to Results in NUREG-2115 for the Jackson Demonstration Site
	2.5.2-329 Comparison of Hazard Computed in this Study to Results in NUREG-2115 for the Manchester Demonstration Site
	2.5.2-330 Comparison of Hazard Computed in this Study to Results in NUREG-2115 for the Savannah Demonstration Site
	2.5.2-331 Comparison of Hazard Computed in this Study to Results in NUREG-2115 for the Topeka Demonstration Site
	2.5.2-332 0.5 Hz Spectral Acceleration Hazard for the LNP Site Computed Using Updated EPRI-SOG and CEUS SSC Models
	2.5.2-333 1 Hz Spectral Acceleration Hazard for the LNP Site Computed Using Updated EPRI-SOG and CEUS SSC Models
	2.5.2-334 2.5 Hz Spectral Acceleration Hazard for the LNP Site Computed Using Updated EPRI-SOG and CEUS SSC Models
	2.5.2-335 5 Hz Spectral Acceleration Hazard for the LNP Site Computed Using Updated EPRI-SOG and CEUS SSC Models
	2.5.2-336 10 Hz Spectral Acceleration Hazard for the LNP Site Computed Using Updated EPRI-SOG and CEUS SSC Models
	2.5.2-337 25 Hz Spectral Acceleration Hazard for the LNP Site Computed Using Updated EPRI-SOG and CEUS SSC Models
	2.5.2-338 100 Hz Spectral Acceleration Hazard for the LNP Site Computed Using Updated EPRI-SOG and CEUS SSC Models
	2.5.2-339 Contribution of the Different Source Types to the Total Mean Hazard at the LNP Site
	2.5.2-340 Comparison of Hard Rock UHRS based on Updated EPRI-SOG CEUS SSC Models
	2.5.2-341 Deaggregation of Mean 10(-3) Hazard from CEUS SSC Model
	2.5.2-342 Deaggregation of Mean 10(-4) Hazard from CEUS SSC Model
	2.5.2-343 Deaggregation of Mean 10(-5) Hazard from CEUS SSC Model
	2.5.2-344 Deaggregation of Mean 10(-6) Hazard from CEUS SSC Model
	2.5.2-345 Mean 0.5 Hz Spectral Acceleration Hazard with CAV for Updated EPRI-SOG and CEUS Models
	2.5.2-346 Mean 1 Hz Spectral Acceleration Hazard with CAV for Updated EPRI-SOG and CEUS Models
	2.5.2-347 Mean 2.5 Hz Spectral Acceleration Hazard with CAV for Updated EPRI-SOG and CEUS Models
	2.5.2-348 Mean 5 Hz Spectral Acceleration Hazard with CAV for Updated EPRI-SOG and CEUS Models
	2.5.2-349 Mean 10 Hz Spectral Acceleration Hazard with CAV for Updated EPRI-SOG and CEUS Models
	2.5.2-350 Mean 25 Hz Spectral Acceleration Hazard with CAV for Updated EPRI-SOG and CEUS Models
	2.5.2-351 Mean 100 Hz Spectral Acceleration Hazard with CAV for Updated EPRI-SOG and CEUS Models
	2.5.2-352 GMRS Elevation Horizontal UHRS Based on Updated EPRI-SOG and CEUS SSC Models
	2.5.2-353 PBSRS Elevation Horizontal UHRS Based on Updated EPRI-SOG and CEUS SSC Models
	2.5.2-354 Development of Horizontal GMRS Based on the CEUS SSC Model with Modified CAV
	2.5.2-355 Comparison of GMRS Based on Updated EPRI-SOG and CEUS SSC Models
	2.5.2-356 Development of Horizontal PBSRS Based on the CEUS SSC Model with Modified CAV
	2.5.2-357 Comparison of PBSRS Based on the Updated EPRI-SOG and CEUS SSC Models
	2.5.2-358 Comparison of Reactor Building FIRS Based on the Updated EPRI-SOG and CEUS SSC Models
	2.5.3-201 Geologic Map Showing Postulated Faults within the LNP Site Area
	2.5.3-202 Fracture Pattern of the Northern Part of the Florida Peninsula
	2.5.3-203 1973 DOT Lineament Study of the State of Florida
	2.5.3-204 2000 Landsat Image of the Site Area
	2.5.3-205 Vernon Fractures and Postulated Faults within the LNP Site Area Shown on Landsat Image
	2.5.3-206 1973 DOT Lineaments within the LNP Site Area Shown on Landsat Image
	2.5.3-207 1949 Aerial Photograph Mosaic of the Site Area
	2.5.3-208 Vernon Fractures and Postulated Faults within the LNP Site Area Shown on 1949 Aerial Photograph Mosaic
	2.5.3-209 1973 DOT Lineaments within the LNP Site Area Shown on 1949 Aerial Photograph Mosaic
	2.5.3-210 Topographic Map of the Site Area (10 m NED DEM)
	2.5.3-211 Vernon Fractures and Postulated Faults within the LNP Site Area Shown on 10 m NED DEM Topographic Map
	2.5.3-212 1973 DOT Lineaments within the LNP Site Area Shown on 10 m NED DEM Topographic Map
	2.5.3-213 LIDAR Data Coverage around Site Location
	2.5.3-214 Postulated Faults and Fractures (Lineaments) within the LNP Site Area Shown on Hillshade Relief Map Derived from LIDAR Data
	2.5.3-215 Topographic Map of the Site Location Derived from LIDAR Data
	2.5.3-216 Lineaments within the LNP Site Location Interpreted from LIDAR Topographic Data
	2.5.3-217 1949 Aerial Photograph of Site Location
	2.5.3-218 Lineaments within the LNP Site Location Shown on 1949 Aerial Photographs
	2.5.3-219 2007 Aerial Photograph of Site Location
	2.5.3-220 Lineaments within the LNP Site Location Shown on 2007 Aerial Photographs
	2.5.3-221 Diagram Illustrating Orientations of Photolineaments at the Cross Bar Ranch, Pasco County, Florida
	2.5.3-222 Map Showing the Orientation of Lineaments in the Site Vicinity
	2.5.3-223 Diagrams Illustrating the Orientation of Lineaments in the Site Vicinity
	2.5.3-224 Diagrams Illustrating the Orientation of A) Fracture Sets in Bedrock Exposures and B) Lineaments in the LNP Site Location
	2.5.4.1-201A LNP 1 Karst Features Vertical / Lateral Dimension
	2.5.4.1-201B LNP 2 Karst Features Vertical / Lateral Dimension
	2.5.4.1-202 Primary and Orthogonal Fracture Pattern Local Avon Park Formation Outcrops
	2.5.4.2-201A Borehole Locations at LNP 1 & 2
	2.5.4.2-201B Borehole Locations at LNP 1
	2.5.4.2-201C Borehole Locations at LNP 2
	2.5.4.2-202A Subsurface Cross Section at LNP 1: Plant North to South
	2.5.4.2-202B Subsurface Cross Section at LNP 1: Plant East to West
	2.5.4.2-203A Subsurface Cross Section at LNP 2: Plant North to South
	2.5.4.2-203B Subsurface Cross Section at LNP 2: Plant East to West
	2.5.4.2-204A Subsurface Fence Diagram with Vs Results at LNP 1: Plant North to South
	2.5.4.2-204B Subsurface Fence Diagram with Vs Results at LNP 1: Plant East to West
	2.5.4.2-205A Subsurface Fence Diagram with Vs Results at LNP 2: Plant North to South
	2.5.4.2-205B Subsurface Fence Diagram with Vs Results at LNP 2: Plant East to West
	2.5.4.4-201 Suspension Logging Vs Profiles at LNP 1
	2.5.4.4-202 Comparison of Suspension Logging Vs Results in Adjacent Boreholes at LNP 1: Mud Rotary (Borehole A-19) and Sonic (Borehole I-06)
	2.5.4.4-203 Suspension Logging Vs Profiles at LNP 2
	2.5.4.4-204 Comparison of Suspension Logging Vs Results in Adjacent Boreholes at LNP 2: Mud Rotary (Borehole A-07) and Sonic (Borehole I-01)
	2.5.4.4-205A Comparison of Borehole Geophysical Logging Methods at Borehole I-01
	2.5.4.4-205B Comparison of Borehole Geophysical Logging Methods at Borehole AD-01
	2.5.4.4-205C Comparison of Borehole Geophysical Logging Methods at Borehole I-06
	2.5.4.4-205D Comparison of Borehole Geophysical Logging Methods at Borehole AD-03
	2.5.4.5-201A LNP 1 Nuclear Island Excavation Limits Plan View
	2.5.4.5-201B LNP 1 Nuclear Island Excavation Limits Plant South to Plant North Cross Section
	2.5.4.5-202A LNP 2 Nuclear Island Excavation Limits Plan View
	2.5.4.5-202B LNP 2 Nuclear Island Excavation Limits Plant South to Plant North Cross Section
	2.5.4.5-203 Diaphragm Wall with Prestressed Anchors
	2.5.4.5-204 RCC Elastic Stress Analysis Example Cases for Cavity Placement
	2.5.4.6-201 LNP Construction Dewatering MODFLOW Cross Section
	2.5.4.8-201A Unit 1 Postulated Liquefaction Pockets (Plan) For PBSRS
	2.5.4.8-201B Unit 1 Postulated Liquefaction Pockets (Section) For PBSRS
	2.5.4.8-202A Unit 2 Postulated Liquefaction Pockets (Plan) For PBSRS
	2.5.4.8-202B Unit 2 Postulated Liquefaction Pockets (Section) For PBSRS 
	2.5.4.8-203 Turbine Building Subgrade
	2.5.4.8-204 Radwaste / Annex Building Subgrade
	2.5.4.8-205 Conceptual Liquefaction Mitigation Drainage System: LNP-1 Based on PBSRS with FS<1.1
	2.5.4.8-206 Conceptual Liquefaction Mitigation Drainage System: LNP-2 Based on PBSRS with FS<1.1
	2.5.4.8-207 LNP 1 Postulated Liquefaction Pockets (plan) For 10-5 UHRS
	2.5.4.8-208 LNP 1 Postulated Liquefaction Pockets (Section) For 10-5 UHRS
	2.5.4.8-209 LNP 2 Postulated Liquefaction Pockets (plan) For 10-5 UHRS
	2.5.4.8-210 LNP 2 Postulated Liquefaction Pockets (Section) For 10-5 UHRS


	CHAPTER 3
	3.1 CONFORMANCE WITH NUCLEAR REGULATORY COMMISSION GENERAL DESIGN CRITERIA
	3.1.2 PROTECTION BY MULTIPLE FISSION PRODUCT BARRIERS

	3.2 CLASSIFICATION OF STRUCTURES, COMPONENTS, AND SYSTEMS
	3.2.1 SEISMIC CLASSIFICATION
	3.2.1.3 Classification of Building Structures

	3.2.2 AP1000 CLASSIFICATION SYSTEM

	3.3 WIND AND TORNADO LOADINGS
	3.3.1.1 Design Wind Velocity
	3.3.2.1 Applicable Design Parameters
	3.3.2.3 Effect of Failure of Structures or Components Not Designed for Tornado Loads
	3.3.3 COMBINED LICENSE INFORMATION

	3.4 WATER LEVEL (FLOOD) DESIGN
	3.4.1.3 Permanent Dewatering System
	3.4.3 COMBINED LICENSE INFORMATION

	3.5 MISSILE PROTECTION
	3.5.1.3 Turbine Missiles
	3.5.1.4 Missiles Generated by Natural Phenomenon
	3.5.1.5 Missiles Generated by Events Near the Site
	3.5.1.6 Aircraft Hazards
	3.5.2 PROTECTION FROM EXTERNALLY GENERATED MISSILES
	3.5.4 COMBINED LICENSE INFORMATION
	3.5.5 REFERENCES

	3.6 PROTECTION AGAINST THE DYNAMIC EFFECTS ASSOCIATED WITH THE POSTULATED RUPTURE OF PIPING
	3.6.4.1 Pipe Break Hazard Analysis
	3.6.4.4 Primary System Inspection Program for Leak-before-Break Piping

	3.7 SEISMIC DESIGN
	3.7.1.1.1 Design Ground Motion Response Spectra
	3.7.1.1.2 Foundation Input Response Spectra
	3.7.2.4.1 Site Specific Soil Structure Analysis
	3.7.2.4.1.1 Soil Profiles for Soil Structure Analysis
	3.7.2.4.1.2 DC/COL-ISG-017 Free Field Analysis
	3.7.2.4.1.3 Input Time Histories for Soil Structure Analysis
	3.7.2.4.1.4 Soil Structure Analysis Models
	3.7.2.4.1.5 Soil Structure Analysis
	3.7.2.4.1.6 Bearing Pressure and Base Shear
	3.7.2.4.1.7 Sensitivity Evaluations for Regulatory Guide 1.60 Spectra FIRS

	3.7.2.8.1 Annex Building
	3.7.2.8.2 Radwaste Building
	3.7.2.8.3 Turbine Building
	3.7.2.8.4 Median Centered Adjacent Building Relative Displacements for 10-5 UHRS
	3.7.2.12 Methods for Seismic Analysis of Dams
	3.7.4.1 Comparison with Regulatory Guide 1.12
	3.7.4.2.1 Triaxial Acceleration Sensors
	3.7.4.4 Comparison of Measured and Predicted Responses
	3.7.4.5 Tests and Inspections
	3.7.5 COMBINED LICENSE INFORMATION
	3.7.5.1 Seismic Analysis of Dams
	3.7.5.2 Post-Earthquake Procedures
	3.7.5.3 Seismic Interaction Review
	3.7.5.4 Reconciliation of Seismic Analyses of Nuclear Island Structures
	3.7.5.5 Free Field Acceleration Sensor

	3.7.6 REFERENCES

	3.8 DESIGN OF CATEGORY I STRUCTURES
	3.8.3.7 In-Service Testing and Inspection Requirements
	3.8.4.7 Testing and In-Service Inspection Requirements
	3.8.5.1 Description of the Foundations
	3.8.5.7 In-Service Testing and Inspection Requirements
	3.8.5.9 Drilled Shaft Foundations Design and Installation
	3.8.5.10 Construction Sequence of Civil Work
	3.8.5.11 Roller Compacted Concrete Strength and Constructability Verification Program
	3.8.5.11.1 Experience from Large Scale Commercial RCC Projects
	3.8.5.11.2 LNP Pre-COL RCC Testing
	3.8.5.11.3 LNP Post-COL RCC Testing
	3.8.5.11.4 LNP RCC Testing During Production Construction

	3.8.6.5 Structures Inspection Program
	3.8.6.6 Construction Procedures Program
	3.8.7 REFERENCES

	3.9 MECHANICAL SYSTEMS AND COMPONENTS
	3.9.3.1.2 Loads for Class 1 Components, Core Support, and Component Supports
	3.9.3.4.4 Inspection, Testing, Repair, and/or Replacement of Snubbers
	3.9.6 INSERVICE TESTING OF PUMPS AND VALVES
	3.9.6.2.2 Valve Testing
	3.9.6.2.3 Valve Disassembly and Inspection
	3.9.6.2.4 Valve Preservice Tests
	3.9.6.2.5 Valve Replacement, Repair, and Maintenance
	3.9.6.3 Relief Requests

	3.9.8 COMBINED LICENSE INFORMATION
	3.9.8.2 Design Specifications and Reports
	3.9.8.3 Snubber Operability Testing
	3.9.8.4 Valve Inservice Testing
	3.9.8.5 Surge Line Thermal Monitoring
	3.9.8.7 As-Designed Piping Analysis

	3.9.9 REFERENCES

	3.10 SEISMIC AND DYNAMIC QUALIFICATION OF SEISMIC CATEGORY I MECHANICAL AND ELECTRICAL EQUIPMENT
	3.11 ENVIRONMENTAL QUALIFICATION OF MECHANICAL AND ELECTRICAL EQUIPMENT
	3.11.5 COMBINED LICENSE INFORMATION ITEM FOR EQUIPMENT QUALIFICATION FILE

	APP. 3A HVAC DUCTS AND DUCT SUPPORTS
	APP. 3B LEAK-BEFORE-BREAK EVALUATION OF THE AP1000 PIPING
	APP. 3C REACTOR COOLANT LOOP ANALYSIS METHODS
	APP. 3D METHODOLOGY FOR QUALIFYING AP1000 SAFETY-RELATED ELECTRICAL AND MECHANICAL EQUIPMENT
	APP. 3E HIGH-ENERGY PIPING IN THE NUCLEAR ISLAND
	APP. 3F CABLE TRAYS AND CABLE TRAY SUPPORTS
	APP. 3G NUCLEAR ISLAND SEISMIC ANALYSES
	APP. 3H AUXILIARY AND SHIELD BUILDING CRITICAL SECTIONS
	APP. 3I EVALUATION FOR HIGH FREQUENCY SEISMIC INPUT
	LIST OF TABLES
	3.2-201 Seismic Classification of Building Structures
	3.2-202 AP1000 Classification of Mechanical and Fluid Systems, Components, and Equipment
	3.5-201 Impact Area for Combined Containment/Shield and Auxiliary Buildings for Different Aircrafts
	3.5-202 Comparison between DCD Tornado and LNP Site-Specific Hurricane Missile Parameters
	3.7-201 Lower Lower Bound (LLB) Soil Profile for SSI Analysis
	3.7-202 Median Soil Profile to 10-5 UHRS Relative Displacements Calculations
	3.7-203 Ratio of Horizontal RG 1.60 FIRS and Site Specific (SS) FIRS
	3.7-204 Ratio of Vertical RG 1.60 FIRS and Site Specific (SS) FIRS
	3.7-205 Predominant Frequencies, Scale Factors for Regulatory Guide 1.60 FIRS, and CSDRS FRS Margin
	3.7-206 Probable Maximum Relative Displacements between the Nuclear Island (NI) and Adjacent Buildings
	3.7-207 Seismic Category I Equipment Outside Containment by Room Number
	3.9-201 Safety Related Snubbers
	3.9-202 List of ASME Class 1, 2, and 3 Active Valves
	3.9-203 Valve Inservice Test Requirements
	3.11-201 Environmentally Qualified Electrical and Mechanical Equipment 
	3.11-202 Environmentally Qualified Electrical and Mechanical Equipment
	3I-201 List of Potential High Frequency Sensitive AP1000 Safety-Related Electrical and Electro-Mechanical Equipment
	3I-202 List of AP1000 Safety-Related Electrical and Mechanical Equipment Not High Frequency Sensitive

	LIST OF FIGURES
	3.7-201 Horizontal and Vertical Scaled SCOR FIRS for the Levy Site Compared to the Westinghouse CSDRS
	3.7-202 Comparison of Spectra of Computed H1 Component Surface Motions for SSI Profiles with Scaled Horizontal PBSRS
	3.7-203 Comparison of Spectra of Computed H2 Component Surface Motions for SSI Profiles with Scaled Horizontal PBSRS
	3.7-204 Comparison of Spectra of Computed V Component Surface Motions for SSI Profiles with Scaled Vertical PBSRS
	3.7-205 Scaled Horizontal and Vertical SCOR FIRS at AP1000 Foundation Elevation 11’-0’’
	3.7-206 Conceptual Grading Plan
	3.7-207 Conceptual Grading Sections
	3.7-208 Extent of Controlled Engineered Fill
	3.7-209 Drilled Shaft Layout for Turbine, Annex, and Radwaste Buildings
	3.7-210 LNP BE Soil Profile Seismic Input Time History - El. -24 ft.
	3.7-211 LNP UB Soil Profile Seismic Input Time History - El. -24 ft.
	3.7-212 LNP LB Soil Profile Seismic Input Time History - El. -24 ft.
	3.7-213 LNP LLB Soil Profile Seismic Input Time History - El. -24 ft.
	3.7-214 Comparison of LNP 3D 8-Layer Model BE, UB, LB and LLB FRS and AP1000 FRS Envelope - Node 1761
	3.7-215 Comparison of LNP 3D 8-Layer Model BE, UB, LB and LLB FRS and AP1000 FRS Envelope - Node 2078
	3.7-216 Comparison of LNP 3D 8-Layer Model BE, UB, LB and LLB FRS and AP1000 FRS Envelope - Node 2199
	3.7-217 Comparison of LNP 3D 8-Layer Model BE, UB, LB and LLB FRS and AP1000 FRS Envelope - Node 2675
	3.7-218 Comparison of LNP 3D 8-Layer Model BE, UB, LB and LLB FRS and AP1000 FRS Envelope - Node 2788
	3.7-219 Comparison of LNP 3D 8-Layer Model BE, UB, LB and LLB FRS and AP1000 FRS Envelope - Node 3329
	3.7-220 Comparison of LNP 3D 5-Layer Model BE FRS and AP1000 FRS Envelope - Node 1761
	3.7-221 Comparison of LNP 3D 5-Layer Model BE FRS and AP1000 FRS Envelope - Node 2078
	3.7-222 Comparison of LNP 3D 5-Layer Model BE FRS and AP1000 FRS Envelope - Node 2199
	3.7-223 Comparison of LNP 3D 5-Layer Model BE FRS and AP1000 FRS Envelope - Node 2675
	3.7-224 Comparison of LNP 3D 5-Layer Model BE FRS and AP1000 FRS Envelope - Node 2788
	3.7-225 Comparison of LNP 3D 5-Layer Model BE FRS and AP1000 FRS Envelope - Node 3329
	3.7-226 Conceptual Design Detail to Accommodate Nuclear Island and Adjacent Building Relative Displacements
	3.7-227 Comparison of Shear Wave Velocity Profile from Full Randomized Set and Selected 21 Samples
	3.7-228 Comparison of the horizontal 10-5 UHRS using theUpdated EPRI-SOG model with 1.67 x the GMRSusing the CEUS SSC model with modified CAV
	3.7-229 Comparison of the horizontal 10-5 UHRS using the Updated EPRI-SOG model with 1.67 x the PBSRS using the CEUS SSC model with modified CAV
	3.8-201 Containment Vessel General Outline 
	3D-201 Typical Abnormal Environmental Test Profile: Main Control Room


	CHAPTER 4
	4.1 SUMMARY DESCRIPTION
	4.2 FUEL SYSTEM DESIGN
	4.3 NUCLEAR DESIGN
	4.4 THERMAL AND HYDRAULIC DESIGN
	4.4.7 COMBINED LICENSE INFORMATION

	4.5 REACTOR MATERIALS
	4.6 FUNCTIONAL DESIGN OF REACTIVITY CONTROL SYSTEMS
	LIST OF TABLES
	None

	LIST OF FIGURES
	None


	CHAPTER 5
	5.1 SUMMARY DESCRIPTION
	5.2 INTEGRITY OF REACTOR COOLANT PRESSURE BOUNDARY
	5.2.1.1 Compliance with 10 CFR 50.55a
	5.2.3.2.1 Chemistry of Reactor Coolant
	5.2.4 INSERVICE INSPECTION AND TESTING OF CLASS 1 COMPONENTS
	5.2.4.1 System Boundary Subject to Inspection
	5.2.4.3 Examination Techniques and Procedures
	5.2.4.3.1 Examination Methods
	5.2.4.3.2 Qualification of Personnel and Examination Systems for Ultrasonic Examination

	5.2.4.4 Inspection Intervals
	5.2.4.5 Examination Categories and Requirements
	5.2.4.6 Evaluation of Examination Results
	5.2.4.8 Relief Requests
	5.2.4.9 Preservice Inspection of Class 1 Components
	5.2.4.10 Program Implementation

	5.2.5.3.5 Response to Reactor Coolant System Leakage
	5.2.6 COMBINED LICENSE INFORMATION ITEMS
	5.2.6.1 ASME Code and Addenda
	5.2.6.2 Plant-Specific Inspection Program
	5.2.6.3 Response to Unidentified Reactor Coolant System Leakage Inside Containment

	5.2.7 REFERENCES

	5.3 REACTOR VESSEL
	5.3.2.6 Material Surveillance
	5.3.2.6.3 Report of Test Results

	5.3.3.2 Operating Procedures
	5.3.6 COMBINED LICENSE INFORMATION
	5.3.6.1 Pressure-Temperature Limit Curves
	5.3.6.2 Reactor Vessel Materials Surveillance Program
	5.3.6.4 Reactor Vessel Materials Properties Verification
	5.3.6.4.1 Reactor Vessel Materials Properties Verification

	5.3.6.6 Quickloc Weld Build-up ISI


	5.4 COMPONENT AND SUBSYSTEM DESIGN
	5.4.2.5 Steam Generator Inservice Inspection
	5.4.11.2 System Description
	5.4.14.1 Design Bases 
	5.4.15 COMBINED LICENSE INFORMATION ITEMS
	5.4.16 REFERENCES

	LIST OF TABLES
	None

	LIST OF FIGURES
	None


	CHAPTER 6
	6.0 ENGINEERED SAFETY FEATURES
	6.1 ENGINEERED SAFETY FEATURES MATERIALS
	6.1.1.2 Fabrication Requirements
	6.1.2.1.6 Quality Assurance Features
	6.1.3 COMBINED LICENSE INFORMATION ITEMS
	6.1.3.1 Procedure Review
	6.1.3.2 Coating Program

	6.1.4 REFERENCES

	6.2 CONTAINMENT SYSTEMS
	6.2.4.5.1 Preoperational Inspection and Testing
	6.2.5.1 Design Basis
	6.2.5.2.2 System Operation
	6.2.6 COMBINED LICENSE INFORMATION FOR CONTAINMENT LEAK RATE TESTING

	6.3 PASSIVE CORE COOLING SYSTEM
	6.3.1.1.1 Emergency Core Decay Heat Removal
	6.3.1.1.4 Safe Shutdown
	6.3.1.1.6 Reliability Requirements
	6.3.1.2 Nonsafety Design Basis
	6.3.1.2.1 Post-Accident Core Decay Heat Removal

	6.3.1.3 Power Generation Design Basis
	6.3.2.1 Schematic Piping and Instrumentation Diagrams
	6.3.2.1.1 Emergency Core Decay Heat Removal at High Pressure and Temperature Conditions

	6.3.2.2.7 IRWST and Containment Recirculation Screens
	6.3.2.2.7.1 General Screen Design Criteria
	6.3.2.2.7.2 IRWST Screens

	6.3.2.8 Manual Actions
	6.3.3 PERFORMANCE EVALUATION
	6.3.3.2.1.1 Loss of AC Power to the Plant Auxiliaries
	6.3.3.4.1 Loss of Startup Feedwater During Hot Standby, Cooldowns, and Heat-ups

	6.3.8 COMBINED LICENSE INFORMATION
	6.3.8.1 Containment Cleanliness Program


	6.4 HABITABILITY SYSTEMS
	6.4.2.2 General Description
	6.4.2.3 Component Description
	6.4.2.6 Shielding Design
	6.4.3 SYSTEM OPERATION
	6.4.3.2 Emergency Mode

	6.4.4 SYSTEM SAFETY EVALUATION
	6.4.4.1 Dual Unit Analysis
	6.4.4.2 Toxic Chemical Habitability Analysis

	6.4.5.1 Preoperational Inspection and Testing
	6.4.7 COMBINED LICENSE INFORMATION

	6.5 FISSION PRODUCT REMOVAL AND CONTROL SYSTEMS
	6.6 INSERVICE INSPECTION OF CLASS 2, 3, AND MC COMPONENTS
	6.6.1 COMPONENTS SUBJECT TO EXAMINATION
	6.6.2 ACCESSIBILITY
	6.6.3 EXAMINATION TECHNIQUES AND PROCEDURES
	6.6.3.1 Examination Methods
	6.6.3.2 Qualification of Personnel and Examination Systems for Ultrasonic Examination
	6.6.3.3 Relief Requests

	6.6.4 INSPECTION INTERVALS
	6.6.6 EVALUATION OF EXAMINATION RESULTS
	6.6.9 COMBINED LICENSE INFORMATION ITEMS
	6.6.9.1 Inspection Programs
	6.6.9.2 Construction Activities


	APPENDIX 6A FISSION PRODUCT DISTRIBUTION IN THE AP1000 POST-DESIGN BASIS ACCIDENT CONTAINMENT ATMOSPHERE
	LIST OF TABLES
	6.4-201 Main Control Room Habitability Evaluations of Onsite Toxic Chemicals
	6.4-202 Main Control Room Habitability Indications and Alarms
	6.4-203 Loss of AC Power Heat Load Limits

	LIST OF FIGURES
	6.3-201 Passive Core Cooling System - Piping and Instrumentation Diagram


	CHAPTER 7
	7.1 INTRODUCTION
	7.1.6.1 Setpoint Calculations for Protective Functions

	7.2 REACTOR TRIP
	7.3 ENGINEERED SAFETY FEATURES
	7.3.1.2.14 Boron Dilution Block
	7.3.1.2.17 Main Control Room Isolation, Air Supply Initiation, and Electrical Load Deenergization

	7.4 SYSTEMS REQUIRED FOR SAFE SHUTDOWN
	7.4.1.1 Safe Shutdown Using Safety-Related Systems

	7.5 SAFETY-RELATED DISPLAY INFORMATION
	7.5.2 VARIABLE CLASSIFICATIONS AND REQUIREMENTS
	7.5.3.5 Type E Variables
	7.5.5 COMBINED LICENSE INFORMATION

	7.6 INTERLOCK SYSTEMS IMPORTANT TO SAFETY
	7.7 CONTROL AND INSTRUMENTATION SYSTEMS
	LIST OF TABLES
	7.3-201 Engineered Safety Features Actuation Signals
	7.3-202 System-Level Manual Input to the Engineered Safety Features Actuation System
	7.3-203 Interlocks for Engineered Safety Features Actuation System
	7.5-201 Post-Accident Monitoring System
	7.5-202 Summary of Type E Variables
	7.5-203 Post-Accident Monitoring System
	7.5-204 Summary of Type D Variables

	LIST OF FIGURES
	7.2-201 Functional Diagram: Containment and Other Protection


	CHAPTER 8
	8.1 INTRODUCTION
	8.1.1 UTILITY GRID DESCRIPTION
	8.1.2 ON-SITE POWER SYSTEM DESCRIPTION
	8.1.4.3 Design Criteria, Regulatory Guides, and IEEE Standards

	8.2 OFFSITE POWER SYSTEM
	8.2.1 SYSTEM DESCRIPTION
	8.2.1.1 Transmission Switchyard
	8.2.1.1.1 LNP 1 and LNP 2 Switchyard
	8.2.1.1.2 Failure Modes and Effects Analysis (FMEA)
	8.2.1.1.3 Transmission System Provider/Operator (TSP/TSO)

	8.2.1.2 Transformer Area
	8.2.1.2.1 Switchyard Protection Relay Scheme
	8.2.1.2.2 Plant Response to High Voltage Open Phase Condition

	8.2.1.3 Switchyard Control Building
	8.2.1.4 Switchyard and Transmission Lines Testing and Inspection

	8.2.2 GRID STABILITY
	8.2.5 COMBINED LICENSE INFORMATION FOR OFF-SITE ELECTRICAL POWER
	8.2.6 REFERENCES

	8.3 ONSITE POWER SYSTEMS
	8.3.1.1.1 On-Site AC Power System
	8.3.1.1.2.3 On-Site Standby Power System Performance
	8.3.1.1.2.4 Operation, Inspection, and Maintenance
	8.3.1.1.6 Containment Building Electrical Penetrations
	8.3.1.1.7 Grounding System
	8.3.1.1.8 Lightning Protection
	8.3.1.4 Inspection and Testing
	8.3.2.1.1.1 Class 1E DC Distribution
	8.3.2.1.4 Maintenance and Testing
	8.3.2.2 Analysis
	8.3.3 COMBINED LICENSE INFORMATION FOR ONSITE ELECTRICAL POWER
	8.3.4 REFERENCES

	LIST OF TABLES
	8.1-201 Site-Specific Guidelines for Electric Power Systems
	8.2-201 Transmission Lines Connecting LNP 1 and 2 to PEF Transmission System
	8.2-202 Grid Stability Interface Evaluation

	LIST OF FIGURES
	8.2-201 Off-Site Power System One-Line Diagram LNP 1 and LNP 2
	8.2-202 Schematic Connections to Switchyard and Transmission Line Corridor LNP 1 and LNP 2


	CHAPTER 9
	9.1 FUEL STORAGE AND HANDLING
	9.1.3.7 Instrumentation Requirements 
	9.1.4.3 Safety Evaluation 
	9.1.4.3.8 Radiation Monitoring

	9.1.4.4 Inspection and Testing Requirements
	9.1.5 OVERHEAD HEAVY LOAD HANDLING SYSTEMS
	9.1.5.3 Safety Evaluation
	9.1.5.4 Inservice Inspection/Inservice Testing
	9.1.5.5 Load Handling Procedures

	9.1.6 COMBINED LICENSE INFORMATION FOR FUEL STORAGE AND HANDLING

	9.2 WATER SYSTEMS
	9.2.1.2.2 Component Description
	9.2.5.2.1 General Description
	9.2.5.3 System Operation
	9.2.6.1.1 Safety Design Basis
	9.2.6.2.1 General Description
	9.2.6.2.2 General Description
	9.2.6.4 Test and Inspection
	9.2.6.5 Instrument Application
	9.2.8 TURBINE BUILDING CLOSED COOLING WATER SYSTEM
	9.2.8.1 Design Basis
	9.2.8.1.1 Safety Design Basis
	9.2.8.1.2 Power Generation Design Basis

	9.2.8.2 System Description
	9.2.8.2.1 General Description
	9.2.8.2.2 Component Description
	9.2.8.2.3 System Operation

	9.2.8.3 Safety Evaluation
	9.2.8.4 Tests and Inspections
	9.2.8.5 Instrument Applications

	9.2.9 WASTE WATER SYSTEM
	9.2.9.2.1 General Description
	9.2.9.2.2 Component Description
	9.2.9.5 Instrumentation Applications

	9.2.11 RAW WATER SYSTEM
	9.2.11.1 Design Basis
	9.2.11.1.1 Safety Design Basis
	9.2.11.1.2 Power Generation Design Basis
	9.2.11.1.2.1 Normal Operation
	9.2.11.1.2.2 Outage Mode Operation


	9.2.11.2 System Description
	9.2.11.2.1 General Description
	9.2.11.2.1.1 Freshwater Subsystem
	9.2.11.2.1.2 Saltwater Subsystem

	9.2.11.2.2 Component Description
	9.2.11.2.2.1 Freshwater Subsystem
	9.2.11.2.2.2 Saltwater Subsystem


	9.2.11.3 System Operation
	9.2.11.3.1 Plant Startup
	9.2.11.3.2 Power Operation
	9.2.11.3.3 Plant Cooldown/Shutdown
	9.2.11.3.4 Refueling
	9.2.11.3.5 Loss of Normal AC Power Operation

	9.2.11.4 Safety Evaluation
	9.2.11.5 Tests and Inspections
	9.2.11.6 Instrumentation Applications
	9.2.11.6.1 Freshwater Subsystem
	9.2.11.6.2 Saltwater Subsystem


	9.2.12 COMBINED LICENSE INFORMATION
	9.2.12.1 Potable Water
	9.2.12.2 Waste Water Retention Basins

	9.2.13 REFERENCES

	9.3 PROCESS AUXILIARIES
	9.3.6.3.7 Chemical and Volume Control System Valves
	9.3.6.4.5.1 Boron Dilution Events
	9.3.6.7 Instrumentation Requirements
	9.3.7 COMBINED LICENSE INFORMATION

	9.4 AIR-CONDITIONING, HEATING, COOLING, AND VENTILATION SYSTEM
	9.4.1.1.1 Safety Design Basis
	9.4.1.1.2 Power Generation Design Basis
	9.4.1.2.1.1 Main Control Room/Control Support Area HVAC Subsystem
	9.4.1.2.3.1 Main Control Room/Control Support Area HVAC Subsystem
	9.4.1.4 Tests and Inspection
	9.4.7.4 Tests and Inspections
	9.4.12 COMBINED LICENSE INFORMATION
	9.4.13 REFERENCES

	9.5 OTHER AUXILIARY SYSTEMS
	9.5.1.2.1.3 Fire Water Supply System
	9.5.1.6 Personnel Qualification and Training
	9.5.1.8 Fire Protection Program
	9.5.1.8.1 Fire Protection Program Implementation
	9.5.1.8.1.1 Fire Protection Program Criteria
	9.5.1.8.1.2 Organization and Responsibilities

	9.5.1.8.2 Fire Brigade
	9.5.1.8.2.1 General
	9.5.1.8.2.2 Fire Brigade Training
	9.5.1.8.2.2.1 Classroom Instruction
	9.5.1.8.2.2.2 Retraining
	9.5.1.8.2.2.3 Practice
	9.5.1.8.2.2.4 Drills
	9.5.1.8.2.2.5 Meetings


	9.5.1.8.3 Administrative Controls
	9.5.1.8.4 Control of Combustible Materials, Hazardous Materials, and Ignition Sources
	9.5.1.8.5 Control of Radioactive Materials
	9.5.1.8.6 Testing and Inspection
	9.5.1.8.7 Personnel Qualification and Training
	9.5.1.8.8 Fire Doors
	9.5.1.8.9 Emergency Planning

	9.5.1.9 Combined License Information
	9.5.1.9.1 Qualification Requirements for Fire Protection Program
	9.5.1.9.2 Fire Protection Analysis Information
	9.5.1.9.3 Regulatory Conformance
	9.5.1.9.4 NFPA Exceptions
	9.5.1.9.6 Verification of Field Installed Fire Barriers
	9.5.1.9.7 Establishment of Procedures to Minimize Risk for Fire Areas Breached During Maintenance

	9.5.2.2.5 Off-Site Interfaces and Emergency Off-Site Communications
	9.5.2.5 Combined License Information
	9.5.2.5.1 Off-Site Interfaces
	9.5.2.5.2 Emergency Off-Site Communications
	9.5.2.5.3 Security Communications

	9.5.4.5.2 Fuel Oil Quality
	9.5.4.7 Combined License Information
	9.5.4.7.2 Fuel Degradation Protection

	9.5.5 REFERENCES

	APP. 9A FIRE PROTECTION ANALYSIS
	9A.3.3 YARD AREA AND OUTLYING BUILDINGS
	9A.3.3.1 Circulating Water Pump Intake Structures (Circulating Water Pumphouses)
	9A.3.3.2 Diesel Generator Fuel Oil Storage Tank Areas
	9A.3.3.3 Freshwater RWS Pumphouse
	9A.3.3.4 Hydrogen Storage Tank Area
	9A.3.3.5 Makeup Water Pumphouse
	9A.3.3.6 Mechanical Draft Cooling Towers
	9A.3.3.7 Service Water System Cooling Towers
	9A.3.3.8 Substations
	9A.3.3.9 Switchyard Relay Houses
	9A.3.3.10 Transformer Areas
	9A.3.3.11 Administrative Building

	9A.4 REFERENCES

	LIST OF TABLES
	9.5-201 AP1000 Fire Protection Program Compliance with BTP CMEB 9.5-1
	9.5-202 Exceptions to NFPA Standard Requirements
	9.5.1-201AP1000 Fire Protection Program Compliance With BTP CMEB 9.5-1

	LIST OF FIGURES
	9.2-201 Raw Water System
	9.4-201 Nuclear Island Non-Radioactive Ventilation System Piping and Instrumentation Diagram


	CHAPTER 10
	10.1 SUMMARY DESCRIPTION
	10.1.3 COMBINED LICENSE INFORMATION ON EROSION-CORROSION MONITORING
	10.1.3.1 Erosion-Corrosion Monitoring
	10.1.3.1.1 Analysis
	10.1.3.1.2 Industry Experience
	10.1.3.1.3 Inspections
	10.1.3.1.4 Training and Engineering Judgement
	10.1.3.1.5 Long-Term Strategy

	10.1.3.2 Procedures
	10.1.3.2.1 Generic Plant Procedure
	10.1.3.2.2 Implementing Procedures

	10.1.3.3 Plant Chemistry

	10.1.4 REFERENCES

	10.2 TURBINE-GENERATOR
	10.2.2 SYSTEM DESCRIPTION
	10.2.3 TURBINE ROTOR INTEGRITY
	10.2.3.6 Maintenance and Inspection Program Plan

	10.2.6 COMBINED LICENSE INFORMATION ON TURBINE MAINTENANCE AND INSPECTION

	10.3 MAIN STEAM SUPPLY SYSTEM
	10.3.2.2.1 Main Steam Piping
	10.3.5.4 Chemical Addition
	10.3.6.2 Material Selection and Fabrication

	10.4 OTHER FEATURES OF STEAM AND POWER CONVERSION SYSTEM
	10.4.2.2.1 General Description
	10.4.2.2.2 Component Description
	10.4.5 CIRCULATING WATER SYSTEM
	10.4.5.1 Design Basis
	10.4.5.1.1 Safety Design Basis
	10.4.5.1.2 Power Generation Design Basis

	10.4.5.2 System Description
	10.4.5.2.1 General Description
	10.4.5.2.2 Component Description
	10.4.5.2.3 System Operation

	10.4.5.3 Safety Evaluation
	10.4.5.4 Tests and Inspections
	10.4.5.5 Instrumentation Applications

	10.4.7.2.1 General Description
	10.4.12 COMBINED LICENSE INFORMATION
	10.4.12.1 Circulating Water System
	10.4.12.2 Condensate, Feedwater and Auxiliary Steam System Chemistry Control
	10.4.12.3 Potable Water

	10.4.13 REFERENCES

	LIST OF TABLES
	10.4-201 Design Parameters For Major Circulating Water System Components

	LIST OF FIGURES
	10.4-201 Circulating Water System and Raw Water System (Saltwater Subsystem)


	CHAPTER 11
	11.1 SOURCE TERMS
	11.2 LIQUID WASTE MANAGEMENT SYSTEMS
	11.2.1.2.4 Controlled Release of Radioactivity
	11.2.1.2.5.2 Use of Mobile and Temporary Equipment
	11.2.3.5 Estimated Doses
	11.2.3.5.1 Estimated Individual Dose Rates
	11.2.3.5.2 Estimated Population Dose
	11.2.3.5.3 Liquid Radwaste Cost Benefit Analysis Methodology
	11.2.3.5.4 Liquid Radwaste Cost Benefit Analysis

	11.2.3.6 Quality Assurance
	11.2.5 COMBINED LICENSE INFORMATION
	11.2.5.1 Liquid Radwaste Processing by Mobile Equipment
	11.2.5.2 Cost Benefit Analysis of Population Doses

	11.2.6 REFERENCES

	11.3 GASEOUS WASTE MANAGEMENT SYSTEM
	11.3.3 RADIOACTIVE RELEASES
	11.3.3.4 Estimated Doses
	11.3.3.4.1 Estimated Individual Doses
	11.3.3.4.2 Estimated Population Dose
	11.3.3.4.3 Gaseous Radwaste Cost-Benefit Analysis Methodology
	11.3.3.4.4 Gaseous Radwaste Cost Benefit Analysis

	11.3.3.6 Quality Assurance
	11.3.5 COMBINED LICENSE INFORMATION
	11.3.5.1 Cost Benefit Analysis of Population Doses

	11.3.6 REFERENCES

	11.4 SOLID WASTE MANAGEMENT
	11.4.2.4.3 Alternatives for B and C Wastes
	11.4.5 QUALITY ASSURANCE
	11.4.6 COMBINED LICENSE INFORMATION FOR SOLID WASTE MANAGEMENT SYSTEM PROCESS CONTROL PROGRAM
	11.4.6.1 Procedures
	11.4.6.2 Third Party Vendors
	11.4.6.3 Long Term On-Site Storage Facility
	11.4.6.3.1 Outside Storage Pad Design Considerations
	11.4.6.3.2 Outside Storage Pad Operating Considerations


	11.4.7 REFERENCES

	11.5 RADIATION MONITORING
	11.5.1.1 Safety Design Basis
	11.5.1.2 Power Generation Design Basis
	11.5.2.3.1 Fluid Process Monitors
	11.5.2.4 Inservice Inspection, Calibration, and Maintenance
	11.5.3 EFFLUENT MONITORING AND SAMPLING
	11.5.4 PROCESS AND AIRBORNE MONITORING AND SAMPLING
	11.5.4.1 Effluent Sampling
	11.5.4.2 Representative Sampling

	11.5.6.5 Quality Assurance
	11.5.8 COMBINED LICENSE INFORMATION
	11.5.9 REFERENCES

	LIST OF TABLES
	11.1-201 Parameters Used to Calculate Secondary Coolant Activity
	11.1-202 Design Basis Steam Generator Secondary Side Liquid Activity
	11.1-203 Design Basis Steam Generator Secondary Side Steam Activity
	11.2-201 Dilution Factors
	11.2-202 LADTAP II Input for Dose Rates
	11.2-203 Individual Dose Rates
	11.2-204 Population Doses from Liquid Effluents
	11.2-205 Comparison of Maximum Exposed Individual Doses from the LNP Site with the 40 CFR 190 Criteria (mrem/yr)
	11.3-201 GASPAR II Input for Dose Rates
	11.3-202 Population Data
	11.3-203 Vegetable Production
	11.3-204 Milk Production
	11.3-205 Meat Production
	11.3-206 Individual Dose Rates
	11.3-207 Dose in Millirads at Special Locations
	11.3-208 Population Doses from Gaseous Effluents
	11.3-209 Maximum Individual Doses Compared to 10 CFR 50 Appendix I
	11.5-201 Minimum Sampling Frequency
	11.5-202 Minimum Sensitivities

	LIST OF FIGURES
	None


	CHAPTER 12
	12.1 ASSURING THAT OCCUPATIONAL RADIATION EXPOSURES ARE AS-LOW-AS-REASONABLY ACHIEVABLE (ALARA)
	12.1.2.4.3 Equipment Layout
	12.1.3 COMBINED LICENSE INFORMATION

	12.2 RADIATION SOURCES
	12.2.1.1.10 Miscellaneous Sources
	12.2.1.3 Sources for the Core Melt Accident
	12.2.1.3.1 Containment
	12.2.1.3.2 Main Control Room HVAC Filters

	12.2.3 COMBINED LICENSE INFORMATION

	12.3 RADIATION PROTECTION DESIGN FEATURES
	12.3.2.2.7 Control Room Shielding Design
	12.3.4 AREA RADIATION AND AIRBORNE RADIOACTIVITY MONITORING INSTRUMENTATION
	12.3.5.1 Administrative Controls for Radiological Protection
	12.3.5.2 Criteria and Methods for Radiological Protection
	12.3.5.3 Groundwater Monitoring Program
	12.3.5.4 Record of Operational Events of Interest for Decommissioning

	12.4 DOSE ASSESSMENT
	12.4.1.9 Dose to Construction Workers
	12.4.1.9.1 Site Layout
	12.4.1.9.2 Radiation Sources
	12.4.1.9.3 Construction Worker Dose Estimates
	12.4.1.9.4 Compliance with Dose Regulations
	12.4.1.9.5 Collective Doses to LNP Unit 2 Workers
	12.4.1.9.6 Operating Unit Radiological Surveys


	12.5 HEALTH PHYSICS FACILITIES DESIGN
	12.5.4 CONTROLLING ACCESS AND STAY TIME
	12.5.5 COMBINED LICENSE INFORMATION

	APP. 12AA RADIATION PROTECTION PROGRAM DESCRIPTION
	12AA.5.4.14 Groundwater Monitoring Program
	12AA.5.4.15 Record of Operational Events of Interest for Decommissioning

	LIST OF TABLES
	12.2-201 Core Melt Accident Source Strengths from MCR HVAC Filters as a Function of Time
	12.2-202 Core Melt Accident Integrated Source Strengths from MCR HVAC Filters
	12.4-201 Comparison of LNP Construction Worker Estimated Radiation Doses to 10 CFR 20.1301 Public Dose Criteria
	12AA-201 Very High Radiation Areas (VHRA)

	LIST OF FIGURES
	None


	CHAPTER 13
	13.1 ORGANIZATIONAL STRUCTURE OF APPLICANT
	13.1.1 MANAGEMENT AND TECHNICAL SUPPORT ORGANIZATION
	13.1.1.1 Design, Construction, and Operating Responsibilities
	13.1.1.2 Provisions for Technical Support Functions
	13.1.1.2.1 Nuclear Engineering
	13.1.1.2.2 Nuclear Safety Assurance
	13.1.1.2.3 Quality Assurance
	13.1.1.2.4 Chemistry
	13.1.1.2.5 Radiation Protection
	13.1.1.2.6 Fueling and Refueling Support
	13.1.1.2.7 Training and Development
	13.1.1.2.8 Maintenance Support
	13.1.1.2.9 Operations Support
	13.1.1.2.10 Fire Protection
	13.1.1.2.11 Emergency Organization
	13.1.1.2.12 Outside Contractual Assistance

	13.1.1.3 Organizational Arrangement
	13.1.1.3.1 Executive Management Organization
	13.1.1.3.2 Site Support Organization

	13.1.1.4 Qualifications of Technical Support Personnel

	13.1.2 OPERATING ORGANIZATION
	13.1.2.1 Plant Organization
	13.1.2.1.1 Plant Manager
	13.1.2.1.2 Operations Department
	13.1.2.1.3 Conduct of Operations
	13.1.2.1.4 Operating Shift Crews
	13.1.2.1.5 Fire Brigade


	13.1.3 QUALIFICATIONS OF NUCLEAR PLANT PERSONNEL
	13.1.3.1 Qualification Requirements
	13.1.3.2 Qualification of Plant Personnel

	13.1.4 COMBINED LICENSE INFORMATION ITEM
	13.1.5 REFERENCES

	13.2 TRAINING
	13.2.1 COMBINED LICENSE INFORMATION ITEM
	13.2.2 REFERENCES

	13.3 EMERGENCY PLANNING
	13.3.1 COMBINED LICENSE INFORMATION ITEM

	13.4 OPERATIONAL PROGRAMS
	13.4.1 COMBINED LICENSE INFORMATION ITEM
	13.4.2 REFERENCES

	13.5 PLANT PROCEDURES
	13.5.1 ADMINISTRATIVE PROCEDURES
	13.5.2 OPERATING AND MAINTENANCE PROCEDURES
	13.5.2.1 Operating and Emergency Operating Procedures
	13.5.2.2 Maintenance and Other Operating Procedures
	13.5.2.2.1 Plant Radiation Protection Procedures
	13.5.2.2.2 Emergency Preparedness Procedures
	13.5.2.2.3 Instrument Calibration and Test Procedures
	13.5.2.2.4 Chemistry Procedures
	13.5.2.2.5 Radioactive Waste Management Procedures
	13.5.2.2.6 Maintenance, Inspection, Surveillance, and Modification Procedures
	13.5.2.2.7 Material Control Procedures
	13.5.2.2.8 Security Procedures
	13.5.2.2.9 Special Nuclear Material (SNM) Material Control and Accounting Procedures


	13.5.3 COMBINED LICENSE INFORMATION ITEM
	13.5.4 REFERENCES

	13.6 SECURITY
	13.6.1 COMBINED LICENSE INFORMATION ITEM
	13.6.2 REFERENCES

	13.7 FITNESS FOR DUTY
	13.7.1 REFERENCES

	APP. 13AA CONSTRUCTION-RELATED ORGANIZATION
	LIST OF TABLES
	13.1-201 Generic Position/Site Specific Position Cross Reference
	13.1-202 Minimum On-Duty Operations Shift Organization for Two-Unit Plant
	13.4-201 Operational Programs Required by NRC Regulations
	13.5-201 Pre-COL Phase Administrative Programs and Procedures

	LIST OF FIGURES
	13.1-201 Plant Management Organization
	13.1-202 Shift Operations Organization
	13.1-203 Nuclear Executive Organization
	13.1-204 Duke Energy Corporate
	13AA-201 Construction Management Organization
	13AA-202 Hiring Schedule for Plant Staff


	CHAPTER 14
	14.1 SPECIFIC INFORMATION TO BE INCLUDED IN PRELIMINARY/FINAL SAFETY ANALYSIS REPORTS
	14.2 SPECIFIC INFORMATION TO BE INCLUDED IN STANDARD SAFETY ANALYSIS REPORTS
	14.2.1 SUMMARY OF TEST PROGRAM AND OBJECTIVES
	14.2.1.4 Testing of First of a Kind Design Features
	14.2.1.5 Credit for Previously Performed Testing of First of a Kind Design Features

	14.2.2 ORGANIZATION, STAFFING, AND RESPONSIBILITIES
	14.2.2.1 PT&O Organization
	14.2.2.1.1 Manager in Charge of PT&O 
	14.2.2.1.2 Functional Manager in Charge of PT&O Support 
	14.2.2.1.3 PT&O Engineers
	14.2.2.1.4 Functional Manager in Charge of Startup 
	14.2.2.1.5 Startup Engineers

	14.2.2.2 PT&O Organization Personnel Qualifications and Training
	14.2.2.3 Joint Test Working Group
	14.2.2.4 Site Construction Group (Architect Engineer)
	14.2.2.5 Site Preoperational Test Group
	14.2.2.6 Site Startup Test Group

	14.2.3 TEST SPECIFICATIONS AND TEST PROCEDUCERS
	14.2.3.1 Conduct of Test Program
	14.2.3.1.1 Procedure Verification
	14.2.3.1.2 Work Control
	14.2.3.1.3 System Turnover
	14.2.3.1.4 Conduct of Modifications During the Initial Test Program
	14.2.3.1.5 Conduct of Maintenance During the Initial Test Program

	14.2.3.2 Review of Test Results
	14.2.3.2.1 Review and Approval Responsibilities
	14.2.3.2.2 Technical Evaluation

	14.2.3.3 Test Records
	14.2.3.3.1 Startup Test Reports


	14.2.5.1 Use of OE During Test Procedure Preparation
	14.2.5.2 Sources and Types of Information Reviewed for ITP Development
	14.2.5.3 Conclusions from Review
	14.2.5.4 Summary of Test Program Features Influenced by the Review
	14.2.5.5 Use of OE during Conduct of ITP
	14.2.6 USE OF PLANT OPERATING AND EMERGENCY PROCEDURES
	14.2.6.1 Operator Training and Participation during Certain Initial Tests (TMI Action Plan Item I.G.1, NUREG-0737)

	14.2.8 TEST PROGRAM SCHEDULE
	14.2.9 PREOPERATIONAL TEST DESCRIPTIONS
	14.2.9.1.6 Main Control Room Emergency Habitability System Testing
	14.2.9.2.22 Pressurizer Surge Line Testing (First Plant Only)
	14.2.9.4.15 Seismic Monitoring System Testing
	14.2.9.4.22 Storm Drains
	14.2.9.4.23 Off-site AC Power Systems
	14.2.9.4.24 Raw Water System
	14.2.9.4.25 Sanitary Drainage System
	14.2.9.4.26 Fire Brigade Support Equipment
	14.2.9.4.27 Portable Personnel Monitors and Radiation Survey Instruments

	14.2.10 STARTUP TEST PROCEDURES
	14.2.10.4.29 Cooling Tower(s)


	14.3 CERTIFIED DESIGN MATERIAL
	14.3.2.3 Site-Specific ITAAC (SS-ITAAC)
	14.3.2.3.1 Emergency Planning ITAAC (EP-ITAAC)
	14.3.2.3.2 Physical Security ITAAC (PS-ITAAC)
	14.3.2.3.3 Other Site-Specific Systems

	14.3.3 CDM SECTION 3.0, NON-SYSTEM BASED DESIGN DESCRIPTIONS AND ITAAC
	14.3.3.1 Roller Compacted Concrete Bridging Mat ITAAC (RCCITAAC)
	14.3.3.2 Waterproof Membrane ITAAC
	14.3.3.3 Turbine Building, Radwaste Building, and Annex Building Drilled Shafts ITACC
	14.3.3.4 Pipe Rupture Hazard Analysis ITAAC
	14.3.3.5 Piping Design ITAAC


	14.4 COMBINED LICENSE APPLICANT RESPONSIBILITIES
	14.4.1 ORGANIZATION AND STAFFING
	14.4.2 TEST SPECIFICATIONS AND PROCEDURES
	14.4.3 CONDUCT OF TEST PROGRAM
	14.4.4 REVIEW AND EVALUATION OF TEST RESULTS
	14.4.5 INTERFACE REQUIREMENTS
	14.4.6 FIRST-PLANT-ONLY AND THREE-PLANT-ONLY TESTS

	APP. 14A DESIGN ACCEPTANCE CRITERIA/ITAAC CLOSURE PROCESS
	LIST OF TABLES
	14.3-201 ITAAC Screening Summary
	14.3-202 Design Basis Accident Analysis
	14.3-203 Radiological Analysis
	14.3-204 Radiological Analysis

	LIST OF FIGURES
	None


	CHAPTER 15
	15.0 ACCIDENT ANALYSES
	15.0.3.2 Initial Conditions
	15.0.11.1 FACTRAN Computer Code
	15.0.11.6 ANC Computer Code
	15.0.13 OPERATOR ACTIONS
	15.0.15 COMBINED LICENSE INFORMATION
	15.0.16 REFERENCES

	15.1 INCREASE IN HEAT REMOVAL FROM THE PRIMARY SYSTEM
	15.1.5.4.1 Source Term
	15.1.5.4.6 Doses

	15.2 DECREASE IN HEAT REMOVAL BY THE SECONDARY SYSTEM
	15.2.6.1 Identification of Causes and Accident Description

	15.3 DECREASE IN REACTOR COOLANT SYSTEM FLOW RATE
	15.3.3.3.1 Source Term

	15.4 REACTIVITY AND POWER DISTRIBUTION ANOMALIES
	15.4.8.1.1.3 Reactor Protection
	15.4.8.1.2 Limiting Criteria
	15.4.8.2 Analysis of Effects and Consequences
	15.4.8.2.1 Calculation of Basic Parameters
	15.4.8.2.1.1 Ejected Rod Worths and Hot Channel Factors
	15.4.8.2.1.2 Reactivity Feedback Weighting Factors
	15.4.8.2.1.3 Moderator and Doppler Coefficients
	15.4.8.2.1.4 Delayed Neutron Fraction βeff
	15.4.8.2.1.5 Trip Reactivity Insertion
	15.4.8.2.1.7 Results
	15.4.8.2.1.8 Fission Product Release
	15.4.8.2.1.9 Peak Reactor Coolant System Pressure


	15.4.8.3 Radiological Consequences
	15.4.8.3.1 Source Term
	15.4.8.3.5 Identification of Conservatisms
	15.4.8.3.6 Doses

	15.4.10 REFERENCES

	15.5 INCREASE IN REACTOR COOLANT INVENTORY
	15.6 DECREASE IN REACTOR COOLANT INVENTORY
	15.6.2.6 Doses
	15.6.3.3.1 Source Term
	15.6.3.3.6 Doses
	15.6.5.3.2 In-containment Activity Removal Processes
	15.6.5.3.5 Main Control Room Dose Model
	15.6.5.3.7.3 Atmospheric Dispersion Factors
	15.6.5.3.8.1 Offsite Doses
	15.6.5.3.8.2 Doses to Operators in the Main Control Room
	15.6.6 REFERENCES

	15.7 RADIOACTIVE RELEASE FROM A SUBSYSTEM OR COMPONENT
	15.7.4.5 Offsite Doses
	15.7.6 COMBINED LICENSE INFORMATION

	15.8 ANTICIPATED TRANSIENTS WITHOUT SCRAM
	APP. 15A EVALUATION MODELS AND PARAMETERS FOR ANALYSIS OF RADIOLOGICAL CONSEQUENCES OF ACCIDENTS
	15A.3.1.2 Secondary Coolant Source Term
	15A.3.3 ATMOSPHERIC DISPERSION FACTORS

	APP. 15B REMOVAL OF AIRBORNE ACTIVITY FROM THE CONTAINMENT ATMOSPHERE FOLLOWING A LOCA
	15B.1 ELEMENTAL IODINE REMOVAL

	LIST OF TABLES
	15.0-201 Summary of Initial Conditions and Computer Codes Used
	15.1-201 Parameters Used in Evaluating the Radiological Consequences of a Main Steam Line Break
	15.3-201 Parameters Used in Evaluating the Radiological Consequences of a Locked Rotor Accident
	15.4-201 Time Sequence of Events for Incidents which Result in Reactivity and Power Distribution Anomalies
	15.4-202 Parameters Used in Evaluating the Radiological Consequences of a Rod Ejection Accident
	15.4-203 Deleted
	15.6-201 Parameters Used in Evaluating the Radiological Consequences of a Small Line Break Outside Containment
	15.6-202 Parameters Used in Evaluating the Radiological Consequences of a Steam Generator Tube Rupture
	15.6-203 Assumptions and Parameters Used in Calculating Radiological Consequences of a Loss-Of-Coolant Accident
	15.6-204 Parameters Used in Evaluating the Radiological Consequences of a Small Line Break Outside Containment
	15.7-201 Assumptions Used to Determine Fuel Handling Accident Radiological Consequences

	LIST OF FIGURES
	15.4-201 Nuclear Power Transient Versus Time for the PCMI Rod Ejection Accident
	15.4-202 Nuclear Power Transient Versus Time for the High Cladding Temperature Rod Ejection Accident
	15.4-203 Nuclear Power Transient Versus Time for the Peak Enthalpy and Fuel Centerline Temperature Rod Ejection Accident
	15.4-204 Not Used


	CHAPTER 16
	16.1 TECHNICAL SPECIFICATIONS
	16.1.1 INTRODUCTION TO TECHNICAL SPECIFICATIONS

	16.2 DESIGN RELIABILITY ASSURANCE PROGRAM
	16.3 INVESTMENT PROTECTION
	16.3.1 INVESTMENT PROTECTION SHORT-TERM AVAILABILITY CONTROLS
	16.3.2 COMBINED LICENSE INFORMATION

	LIST OF TABLES
	None

	LIST OF FIGURES
	None


	CHAPTER 17
	17.1 QUALITY ASSURANCE DURING THE DESIGN AND CONSTRUCTION PHASES
	17.2 QUALITY ASSURANCE DURING THE OPERATIONS PHASE
	17.3 QUALITY ASSURANCE DURING DESIGN, PROCUREMENT, FABRICATION, INSPECTION, AND/OR TESTING OF NUCLEAR POWER PLANT ITEMS
	17.4 DESIGN RELIABILITY ASSURANCE PROGRAM
	17.4.7.1.6 SITE-SPECIFIC SSCS TO BE INCLUDED IN D-RAP

	17.5 QUALITY ASSURANCE PROGRAM DESCRIPTION – NEW LICENSE APPLICANTS
	17.6 MAINTENANCE RULE PROGRAM
	17.7 COMBINED LICENSE INFORMATION ITEMS
	17.8 REFERENCES
	LIST OF TABLES
	17.4-201 Risk-Significant Site Specific SSC within the Scope of D-RAP

	LIST OF FIGURES
	None


	CHAPTER 18
	18.1 OVERVIEW
	18.2 HUMAN FACTORS ENGINEERING PROGRAM MANAGEMENT
	18.2.1.3 Applicable Facilities
	18.2.6 COMBINED LICENSE INFORMATION
	18.2.6.2 Emergency Operations Facility


	18.3 OPERATING EXPERIENCE REVIEW
	18.4 FUNCTIONAL REQUIREMENTS ANALYSIS AND ALLOCATION
	18.5 AP1000 TASK ANALYSIS IMPLEMENTATION PLAN
	18.6 STAFFING
	18.6.1 COMBINED LICENSE INFORMATION ITEM
	18.6.2 REFERENCES

	18.7 INTEGRATION OF HUMAN RELIABILITY ANALYSIS WITH HUMAN FACTORS ENGINEERING
	18.8 HUMAN SYSTEM INTERFACE DESIGN
	18.9 PROCEDURE DEVELOPMENT
	18.10 TRAINING PROGRAM DEVELOPMENT
	18.10.1 COMBINED LICENSE INFORMATION

	18.11 HUMAN FACTORS ENGINEERING VERIFICATION AND VALIDATION
	18.12 INVENTORY
	18.13 DESIGN IMPLEMENTATION
	18.14 HUMAN PERFORMANCE MONITORING
	LIST OF TABLES
	None

	LIST OF FIGURES
	None


	CHAPTER 19
	19.1 INTRODUCTION
	19.2 INTERNAL INITIATING EVENTS
	19.3 MODELING OF SPECIAL INITIATORS
	19.4 EVENT TREE MODELS
	19.5 SUPPORT SYSTEMS
	19.6 SUCCESS CRITERIA ANALYSIS
	19.7 FAULT TREE GUIDELINES
	19.8 PASSIVE CORE COOLING SYSTEM - PASSIVE RESIDUAL HEAT REMOVAL
	19.9 PASSIVE CORE COOLING SYSTEM - CORE MAKEUP TANKS
	19.10 PASSIVE CORE COOLING SYSTEM - ACCUMULATOR
	19.11 PASSIVE CORE COOLING SYSTEM - AUTOMATIC DEPRESSURIZATION SYSTEM
	19.12 PASSIVE CORE COOLING SYSTEM - IN-CONTAINMENT REFUELING WATER STORAGE TANK
	19.13 PASSIVE CONTAINMENT COOLING
	19.14 MAIN AND STARTUP FEEDWATER SYSTEM
	19.15 CHEMICAL AND VOLUME CONTROL SYSTEM
	19.16 CONTAINMENT HYDROGEN CONTROL SYSTEM
	19.17 NORMAL RESIDUAL HEAT REMOVAL SYSTEM
	19.18 COMPONENT COOLING WATER SYSTEM
	19.19 SERVICE WATER SYSTEM
	19.20 CENTRAL CHILLED WATER SYSTEM
	19.21 AC POWER SYSTEM
	19.22 CLASS 1E DC & UPS SYSTEM
	19.23 NON-CLASS 1E DC & UPS SYSTEM
	19.24 CONTAINMENT ISOLATION
	19.25 COMPRESSED AND INSTRUMENT AIR SYSTEM
	19.26 PROTECTION AND SAFETY MONITORING SYSTEM
	19.27 DIVERSE ACTUATION SYSTEM
	19.28 PLANT CONTROL SYSTEM
	19.29 COMMON CAUSE ANALYSIS
	19.30 HUMAN RELIABILITY ANALYSIS
	19.31 OTHER EVENT TREE NODE PROBABILITIES
	19.32 DATA ANALYSIS AND MASTER DATA BANK
	19.33 FAULT TREE AND CORE DAMAGE QUANTIFICATION
	19.34 SEVERE ACCIDENT PHENOMENA TREATMENT
	19.35 CONTAINMENT EVENT TREE ANALYSIS
	19.36 REACTOR COOLANT SYSTEM DEPRESSURIZATION
	19.37 CONTAINMENT ISOLATION
	19.38 REACTOR VESSEL REFLOODING
	19.39 IN-VESSEL RETENTION OF MOLTEN CORE DEBRIS
	19.40 PASSIVE CONTAINMENT COOLING
	19.41 HYDROGEN MIXING AND COMBUSTION ANALYSIS
	19.42 CONDITIONAL CONTAINMENT FAILURE PROBABILITY DISTRIBUTION
	19.43 RELEASE FREQUENCY QUANTIFICATION
	19.44 MAAP4.0 CODE DESCRIPTION AND AP1000 MODELING
	19.45 FISSION PRODUCT SOURCE TERMS
	19.46 NOT USED
	19.47 NOT USED
	19.48 NOT USED
	19.49 OFFSITE DOSE EVALUATION
	19.50 IMPORTANCE AND SENSITIVITY ANALYSIS
	19.51 UNCERTAINTY ANALYSIS
	19.52 NOT USED
	19.53 NOT USED
	19.54 LOW POWER AND SHUTDOWN PRA ASSESSMENT
	19.55 SEISMIC MARGIN ANALYSIS
	19.55.6.3 Site-Specific Seismic Margin Analysis
	19.55.7 REFERENCES

	19.56 PRA INTERNAL FLOODING ANALYSIS
	19.57 INTERNAL FIRE ANALYSIS
	19.58 WINDS, FLOODS, AND OTHER EXTERNAL EVENTS
	19.58.3 CONCLUSION
	19.58.4 REFERENCES

	19.59 PRA RESULTS AND INSIGHTS
	19.59.10.5 Combined License Information
	19.59.10.6 PRA Configuration Controls
	19.59.11 REFERENCES

	APP. 19A THERMAL HYDRAULIC ANALYSIS TO SUPPORT SUCCESS CRITERIA
	APP. 19B EX-VESSEL SEVERE ACCIDENT PHENOMENA
	APP. 19C ADDITIONAL ASSESSMENT OF AP1000 DESIGN FEATURES
	APP. 19D EQUIPMENT SURVIVABILITY ASSESSMENT
	APP. 19E SHUTDOWN EVALUATION
	19E.2.7.2 Design Features to Address Shutdown Safety
	19E.4.10.2 Shutdown Temperature Evaluation

	APP. 19F MALEVOLENT AIRCRAFT IMPACT
	LIST OF TABLES
	19.55-201 HCLPF Capacities for LNP Site Specific Design Features
	19.58-201 External Event Frequencies
	19.59-201 PRA-Based Insights for Site-Specific SSCs
	19.59-202AP1000 PRA-Based Insights
	19E.4.10-201 Sequence of Events Following a Loss of AC Power Flow with Condensate from the Containment Shell Being Returned to the IRWST

	LIST OF FIGURES
	19E.4.10-201Shutdown Temperature Evaluation, RCS Temperature
	19E.4.10-202Shutdown Temperature Evaluation, PRHR Heat Transfer
	19E.4.10-203Shutdown Temperature Evaluation, PRHR Flow Rate
	19E.4.10-204Shutdown Temperature Evaluation, IRWST Heatup



	EMERGENCY PLAN
	1.0 INTRODUCTION
	1.1 EMERGENCY PLAN PURPOSE
	1.2 LNP SITE DESCRIPTION
	1.3 EMERGENCY PLANNING ZONES (EPZ)
	1.3.1 PLUME EXPOSURE PATHWAY EPZ 
	1.3.2 INGESTION EXPOSURE PATHWAY EPZ


	A. ASSIGNMENT OF RESPONSIBILITY (ORGANIZATIONAL CONTROL)
	1. EMERGENCY ORGANIZATION
	2. FUNCTIONS, RESPONSIBILITIES, AND LEGAL BASIS
	3. WRITTEN AGREEMENTS 
	4. CONTINUOUS OPERATIONS 

	B. ON-SITE EMERGENCY ORGANIZATION
	1. ON-SITE EMERGENCY ORGANIZATION
	2. EMERGENCY COORDINATOR
	3. EMERGENCY COORDINATOR LINE OF SUCCESSION
	4. EMERGENCY COORDINATOR RESPONSIBILITIES 
	5. PLANT EMERGENCY RESPONSE STAFF
	5.1 ON-SITE EMERGENCY RESPONSE ORGANIZATION 
	5.2 OFF-SITE EMERGENCY RESPONSE ORGANIZATION

	6. INTERFACES BETWEEN FUNCTIONAL AREAS
	7. CORPORATE SUPPORT FOR THE PLANT STAFF
	8. SUPPORT FROM CONTRACTOR AND PRIVATE ORGANIZATIONS

	C. EMERGENCY RESPONSE SUPPORT AND RESOURCES
	1. FEDERAL RESPONSE CAPABILITY
	2. OFF-SITE ORGANIZATION REPRESENTATION IN THE EMERGENCY OPERATIONS FACILITY 
	3. RADIOLOGICAL LABORATORIES
	4. OTHER SUPPORTING ORGANIZATIONS

	D. EMERGENCY CLASSIFICATION SYSTEM
	1. CLASSIFICATION SYSTEM
	1.1 UNUSUAL EVENT
	1.2 ALERT 
	1.3 SITE AREA EMERGENCY
	1.4 GENERAL EMERGENCY

	2. EMERGENCY ACTION LEVELS (EALS)

	E. NOTIFICATION METHODS AND PROCEDURES 
	1. NOTIFICATION AND MOBILIZATION OF EMERGENCY RESPONSE PERSONNEL 
	1.1 PROGRESS ENERGY EMERGENCY RESPONSE ORGANIZATION
	1.2 OFF-SITE EMERGENCY RESPONSE ORGANIZATIONS

	2. MESSAGE CONTENT 
	3. FOLLOW-UP MESSAGES TO OFF-SITE AUTHORITIES
	4. DISSEMINATING INFORMATION TO THE AFFECTED PUBLIC
	5. INSTRUCTIONS TO THE PUBLIC IN THE PLUME EXPOSURE EPZ
	6. WRITTEN MESSAGES TO THE PUBLIC

	F. EMERGENCY COMMUNICATIONS
	1. DESCRIPTION OF COMMUNICATION LINKS
	2. COMMUNICATION WITH FIXED AND MOBILE MEDICAL SUPPORT FACILITIES 
	3. COMMUNICATION SYSTEM RELIABILITY

	G. PUBLIC EDUCATION AND INFORMATION
	1. PUBLIC INFORMATION PROGRAM 
	2. DISTRIBUTION AND MAINTENANCE OF PUBLIC INFORMATION
	3. NEWS MEDIA COORDINATION 
	4. INFORMATION EXCHANGE 
	5. NEWS MEDIA TRAINING 

	H. EMERGENCY FACILITIES AND EQUIPMENT 
	1. ON-SITE EMERGENCY RESPONSE FACILITIES
	1.1 CONTROL ROOMS 
	1.2 TECHNICAL SUPPORT CENTERS
	1.3 OPERATIONS SUPPORT CENTERS

	2. OFF-SITE EMERGENCY RESPONSE FACILITIES
	2.1 EMERGENCY OPERATIONS FACILITY
	2.2 EMERGENCY NEWS CENTER
	2.3 ALTERNATE EMERGENCY RESPONSE FACILITY

	3. STATE/COUNTY EMERGENCY OPERATIONS CENTERS
	4. ACTIVATION AND STAFFING OF EMERGENCY RESPONSE FACILITIES
	5. ON-SITE MONITORING SYSTEMS 
	6. ACCESS TO DATA FROM ENVIRONMENTAL MONITORING SYSTEMS
	7. OFF-SITE RADIOLOGICAL MONITORING EQUIPMENT
	8. METEOROLOGICAL INSTRUMENTATION AND PROCEDURES 
	9. EMERGENCY EQUIPMENT AND SUPPLIES
	10. EMERGENCY KITS
	11. RECEIPT OF FIELD MONITORING DATA 

	I. ACCIDENT ASSESSMENT 
	1. PARAMETERS INDICATIVE OF EMERGENCY CONDITIONS 
	2. PLANT MONITORING SYSTEMS
	2.1 RADIOLOGICAL MONITORING 
	2.2 OTHER PLANT MONITORING EQUIPMENT 

	3. DETERMINATION OF SOURCE TERM AND RADIOLOGICAL CONDITIONS 
	4. RELATIONSHIP BETWEEN EFFLUENT MONITOR READING AND EXPOSURE AND CONTAMINATION LEVELS
	4.1 ON-SITE DOSE ASSESSMENT
	4.2 OFF-SITE DOSE ASSESSMENT

	5. METEOROLOGICAL INFORMATION
	6. DETERMINATION OF RELEASE RATES AND PROJECTED DOSES
	7. FIELD MONITORING CAPABILITY
	8. ASSESSMENT HAZARDS THROUGH LIQUID OR GASEOUS RELEASE PATHWAYS 
	9. MEASURING RADIOIODINE CONCENTRATIONS
	10. RELATING MEASURED PARAMETERS TO DOSE RATES
	11. TRACKING OF PLUME USING FEDERAL AND STATE RESOURCES 

	J. PROTECTIVE RESPONSE
	1. ON-SITE NOTIFICATION 
	2. EVACUATION ROUTES AND TRANSPORTATION 
	3. PERSONNEL MONITORING AND DECONTAMINATION
	4. NON-ESSENTIAL PERSONNEL EVACUATION AND DECONTAMINATION
	5. PERSONNEL ACCOUNTABILITY 
	6. PROTECTIVE MEASURES 
	7. PROTECTIVE ACTION RECOMMENDATIONS AND BASES
	8. EVACUATION TIME ESTIMATES 
	9. STATE AND LOCAL GOVERNMENT IMPLEMENTATION OF PROTECTIVE MEASURES 
	10. PROTECTIVE MEASURES IMPLEMENTATION
	11. INGESTION PATHWAY PROTECTIVE MEASURES 
	12. REGISTERING AND MONITORING EVACUEES 

	K. RADIOLOGICAL EXPOSURE CONTROL 
	1. EMERGENCY EXPOSURES 
	2. RADIATION PROTECTION PROGRAM 
	3. DOSIMETRY AND DOSE ASSESSMENT
	4. STATE AND LOCAL RESPONDER EXPOSURE AUTHORIZATIONS
	5. DECONTAMINATION ACTION LEVELS
	6. CONTAMINATION CONTROL MEASURES 
	7. DECONTAMINATION OF RELOCATED LNP PERSONNEL 

	L. MEDICAL AND PUBLIC HEALTH SUPPORT 
	1. HOSPITAL AND MEDICAL SUPPORT
	1.1 SEVEN RIVERS REGIONAL MEDICAL CENTER
	1.2 CITRUS MEMORIAL HOSPITAL
	1.3 OFF-SITE MEDICAL SUPPORT PLANS

	2. ON-SITE FIRST AID CAPABILITY 
	2.1 MEDICAL RESPONSE PERSONNEL 
	2.2 FIRST AID KITS

	3. EMERGENCY MEDICAL FACILITIES (STATE OF FLORIDA)
	4. MEDICAL EMERGENCY TRANSPORTATION

	M. RECOVERY AND REENTRY PLANNING AND POST-ACCIDENT OPERATIONS 
	1. RECOVERY PLANS AND PROCEDURES 
	2. RECOVERY OPERATIONS
	3. UPDATING TOTAL POPULATION EXPOSURE

	N. EXERCISES AND DRILLS 
	1. EXERCISES
	2. DRILLS
	3. CONDUCT OF DRILLS AND EXERCISES 
	4. EXERCISE AND DRILL EVALUATION 
	5. EXERCISE AND DRILL CRITIQUES

	O. RADIOLOGICAL EMERGENCY RESPONSE TRAINING
	1. GENERAL REQUIREMENTS
	2. PROGRESS ENERGY EMERGENCY RESPONSE TRAINING
	3. FIRST AID TRAINING 
	4. EMERGENCY RESPONSE TRAINING AND QUALIFICATION
	5. RETRAINING

	P. RESPONSIBILITY FOR THE PLANNING EFFORT:  DEVELOPMENT, PERIODIC REVIEW AND DISTRIBUTION OF EMERGENCY PLANS
	1. TRAINING 
	2. RESPONSIBILITY FOR RADIOLOGICAL EMERGENCY RESPONSE TRAINING 
	3. EMERGENCY PLANNING COORDINATION 
	4. PLAN REVIEWS AND UPDATES
	5. DISTRIBUTION OF REVISED PLANS
	6. SUPPORTING PLANS 
	7. IMPLEMENTING PROCEDURES
	8. TABLE OF CONTENTS AND NUREG-0654 CROSS REFERENCE
	9. EMERGENCY PLAN AUDITS
	10. EMERGENCY TELEPHONE NUMBERS

	APPENDICES
	1 GLOSSARY OF TERMS
	2 REFERENCES
	3 CERTIFICATION LETTERS
	4 [NOT USED]
	5 LIST OF EMERGENCY PLAN SUPPORTING PROCEDURES
	6 EVACUATION TIME ESTIMATE STUDY SUMMARY
	7 PUBLIC ALERT AND NOTIFICATION SYSTEM
	8 NUREG-0654 CROSS REFERENCE

	LIST OF TABLES
	A-1 Primary Emergency Response Organizations
	B-1 Minimum Staffing Requirements for Emergencies
	C-1 Radiological Laboratories – Capabilities
	E-1 Notification of Response Organizations for Each Emergency Classification
	F-1 On-site Communications
	F-2 Interfacility/Organization Communications
	H-1 Typical Emergency Kit Equipment/Supplies and Locations
	I-1 Mobile Emergency Radiological Laboratory - Typical Instrumentation and Equipment
	J-1 Protective Action Guides
	J-2 10-Mile Emergency Planning Zone Evacuation Time Estimates (100 Percent) (Hr:Min)
	K-1 Emergency Worker Exposure Guidelines
	L-1 Summary of Actions for Emergency Medical Treatment (Degree of Contamination)
	A6-1 EPZ Population Distribution (by Subzone)
	A6-2 Special Facilities (Schools) within the 10-Mile EPZ

	LIST OF FIGURES
	Intro-1 Levy Site Location
	Intro-2 Levy Site Layout
	Intro-3 Plume Exposure Pathway EPZ (10-Mile)
	Intro-4 Ingestion Exposure Pathway EPZ (50-Mile)
	A-1 Interrelationships between Key Response Organizations
	A-2 Communications and Interrelationships between Key Response Organizations
	A-3 State Organization for Radiological Response
	B-1 Levy Emergency Response Organization
	B-2 On-Site Emergency Response Organization (CR, TSC, OSC)
	B-3 Off-Site Emergency Response Organization (EOF/ENC)
	A6-1 Resident Population within the 10-Mile EPZ
	A6-2 Levy Evacuation Routes and Shelters





