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7.0 ENVIRONMENTAL IMPACTS OF POSTULATED ACCIDENTS 
INVOLVING RADIOACTIVE MATERIALS  

 
This chapter evaluates the environmental impacts of postulated accidents 
involving radioactive materials related to the operation of the proposed Shearon 
Harris Nuclear Power Plant Units 2 and 3 (HAR) and several appurtenant 
facilities. These appurtenant facilities include electric transmission lines; an 
electric switchyard; a Cape Fear River water intake structure and pumphouse; a 
makeup water pipeline, discharge structure on Harris Reservoir, and blowdown 
pipeline from the HAR into Harris Reservoir.  
 
The evaluation of environmental impacts of postulated accidents involving 
radioactive materials includes the following key components: 
 
• Section 7.1 — Design Basis Accidents 
 
• Section 7.2 — Severe Accidents 
 
• Section 7.3 — Severe Accident Mitigation Measures 
 
• Section 7.4 — Transportation Accidents 
 
Each of these topical areas is discussed in detail in the sections of this chapter 
that follow. 
 
For the purposes of this discussion and consistent with the information presented 
in Environmental Report (ER) Chapters 2 and 4, the following terms are used:  
 
• Plant Site. The plant site is the area within the fence line (Figure 4.0-2). 

This area includes the footprint of the HAR, including the reactor buildings 
and generating facilities. 

 
• HAR Site. The HAR site is an irregularly-shaped area comprised of the 

following site components: the plant site (area within the fence line), the 
area within the Harris Reservoir perimeter, the dam at Harris Reservoir, 
the area within the perimeter of the Auxiliary Reservoir, the Auxiliary 
Reservoir dam, the pipeline corridor, and the intake structure and 
pumphouse (Figure 2.0-2). The HAR site is located within two counties: 
Wake and Chatham.  

 
• Exclusion Zone. The exclusion zone is the area within the exclusion 

area boundary (EAB). The exclusion zone is defined as two overlapping 
areas centered on the reactor building of each unit (Figure 4.0-3). The 
areas are defined by a circular distance  of 1600 meters (m) (5249 feet 
[ft.]) in the seven southerly sectors beginning with ESE clockwise through 
WSW and 1245 meters (m) (4085 feet [ft.]) in the nine remaining sectors.  
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• Pipeline corridor. The pipeline corridor includes the Harris Lake makeup 
water system pipeline and corridor connecting the Harris Reservoir and 
the Cape Fear River. The pipeline components will transport makeup 
water from the Cape Fear River to Harris Reservoir. Water from the Cape 
Fear River will be used to increase the water level of Harris Reservoir 
approximately 6 m (20 ft.) to provide adequate cooling tower makeup 
water for the HAR (Figure 4.0-4).  

 
• Intake Structure and Pumphouse. The Harris Lake makeup water 

system intake structure and pumphouse will be constructed on the Cape 
Fear River (Figure 4.0-5). 

 
• Harris Reservoir. The Harris Reservoir is also known as the Main 

Reservoir. It does not include the affiliated Auxiliary Reservoir. 
 
• Harris Reservoir Perimeter. The area impacted by the 6-m (20-ft.) 

change in the reservoir’s water level.  
 
• Transmission Corridors and Off-Site Areas. Transmission corridors 

and off-site areas describe areas outside the site boundary that may fall 
within the footprint of new or existing transmission lines.  

 
• Vicinity. The vicinity is a band or belt 9.7-km (6-mi.) wide surrounding the 

HAR site. The vicinity includes a much larger tract of land than the HAR 
site. The vicinity is located within four counties: Wake, Chatham, Harnett, 
and Lee. 

 
• Region. As stated in the introduction section of ER Chapter 5, the region 

applies to the area between a 9.7-km (6-mi.) radius and an 80-km 
(50-mi.) radius from the center point of the HAR power block footprint 
(Figure 4.0-6). 

 
7.1 DESIGN BASIS ACCIDENTS 
 
The purpose of this section is to provide a comparison of the off-site dose 
consequences and resulting health effects for design basis accidents (DBAs), as 
identified in the Westinghouse Electric Company, LLC, AP1000 Design Control 
Document  (DCD) and those contained in Section 15 of the Safety Evaluation 
Report (SER). The following sections contain information to meet the 
requirements specified in Chapter 7 of NUREG-1555. More specifically these 
include: 
 
• The list of DBAs identified in the AP1000 DCD having a potential for 

release to the environment and analysis of the dose consequences from 
these accidents. 
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• The list of DBAs considered in the staff’s safety evaluation and the 
analysis of the magnitude of the source-term for off-site releases (from 
Chapter 15 of the SER). 

 
• The 50th percentile normalized concentrations (X/Q) at appropriate 

distances from the effluent release points for the HAR. 
 
7.1.1 SELECTION OF DESIGN BASIS ACCIDENTS 
 
The DBAs considered in this section are from the DCD and are consistent with 
the U.S. Nuclear Regulatory Commission (NRC) Regulatory Guide 1.183 and 
NUREG-1555. Table 7.1-1 lists the DBAs having the potential for releases to the 
environment and provides an initial evaluation of each accident. The radiological 
consequences of the DBAs listed in Table 7.1-1 are assessed to demonstrate 
that two new AP1000 units can be sited at the HAR site without undue risk to the 
health and safety of the public. 
 
7.1.2 EVALUATION METHODOLOGY 
 
Doses for the selected DBAs were evaluated at the HAR EAB and low population 
zone (LPZ). The AP1000 DCD presents the radiological consequences for the 
accidents identified in Table 7.1-1. The DCD design basis analyses are updated 
with HAR site data to demonstrate that the DCD analyses are bounding for the 
HAR site. The basic scenario for each accident is that some quantity of activity is 
released at the accident location inside a building, and this activity is eventually 
released to the environment. The transport of activity within the plant is 
independent of the site and specific to the AP1000 design. Details about the 
methodologies and assumptions pertaining to each of the accidents are provided 
in the DCD. These doses must meet the site acceptance criteria in 10 Code of 
Federal Regulations (CFR) 50.34 given as follows: 
 
(1) An individual, located at any point on the boundary of the exclusion area 

for any 2-hour (hr.) period following the onset of the postulated fission 
product release, would not receive a radiation dose in excess of 
25-roentgen equivalent man (rem) Total Effective Dose Equivalent 
(TEDE). 

 
(2) An individual, located at any point on the outer boundary of the low-

population zone, who is exposed to the radioactive cloud resulting from 
the postulated fission product release (during the entire period of its 
passage), would not receive a radiation dose in excess of 25-rem TEDE.   

 
These criteria are stated for evaluating reactor accidents of exceedingly low 
probability of occurrence and low risk of public exposure to radiation (for 
example, a large-break Loss of Coolant Accident [LOCA]). For events with a 
higher probability of occurrence, postulated EAB and LPZ doses should not 
exceed the additional acceptance criteria provided in Regulatory Guide 1.183. 
The dose acceptance criteria from Regulatory Guide 1.183, with one exception, 
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are listed in Table 7.1-2. No dose limit is listed in Regulatory Guide 1.183 for the 
small line break outside containment. Therefore, the criterion was adopted from 
Section 15.6.2 of the DCD consistent with Section 15.6.2 of NUREG-0800. The 
dose limits ensure that the consequences of each DBA are acceptable from an 
overall risk perspective.  
 
The dose to an individual located at the EAB or the LPZ is calculated based on 
the amount of activity released to the environment, the atmospheric dispersion of 
the activity during the transport from the release point to the off-site location, the 
breathing rate of the individual at the off-site location, the time of exposure and 
activity-to-dose conversion factors. The only site-specific parameter is 
atmospheric dispersion. The DCD doses are determined using time-dependent 
X/Q values corresponding to the top 5th percentile meteorology during the first 
2 hours (hr.) of the accident, meaning that conditions would be more favorable 
for dispersion 95 percent of the time. The doses evaluated herein are calculated 
based on the 50th percentile site-specific X/Q values during the first 2 hr. of the 
accident, reflecting more realistic meteorological conditions. The 50th percentile 
values were calculated using 5 years of on-site data. Site-specific doses are 
obtained by adjusting the DCD doses to reflect site-specific atmospheric 
dispersion factors (X/Q values). Because the site-specific X/Q values are 
bounded by the DCD X/Q values, this approach demonstrates that the 
site-specific doses are within those calculated in the DCD.  
 
The HAR short-term X/Qs are calculated using Regulatory Guide 1.145 methods 
with site-specific meteorological data. The Regulatory Guide 1.145 methodology 
is implemented in the NRC-sponsored PAVAN computer program. This program 
computes X/Q values at the EAB and the LPZ for each combination of wind 
speed and atmospheric stability for each of 16 downwind direction sectors and 
then calculates overall (non direction-specific) X/Q values. For a given location, 
either the EAB or the LPZ, the 0- to 2-hr. X/Q value is the 50th percentile overall 
value calculated by PAVAN. For the LPZ, the X/Q values for all subsequent times 
are calculated by logarithmic interpolation between the 50th percentile X/Q value 
and the annual average X/Q value. Releases of activity are assumed to be at 
ground level. 
 
The accident doses are expressed as TEDE doses. The TEDE dose is the 
summation of the Committed Effective Dose Equivalent (CEDE) from inhalation 
of radioactive particles and the Effective Dose Equivalent (EDE) from external 
exposure. The CEDE is determined using the dose conversion factors in Federal 
Guidance Report 11 (Reference 7.1-001), while the EDE is based on the dose 
conversion factors in Federal Guidance Report 12 (Reference 7.1-002). As 
indicated in Regulatory Guide 1.183, the dose conversion factors in Federal 
Guidance Reports 11 and 12 are acceptable to the NRC staff. Appendix 15A of 
the AP1000 DCD provides information of this methodology. 
 
7.1.3 RADIOLOGICAL CONSEQUENCES OF POSTULATED 

ACCIDENTS 
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This subsection identifies the postulated accidents and provides a brief 
description of each accident used in the HAR dose consequence assessments. A 
more detailed description of each accident is provided in Chapter 15 of the 
AP1000 DCD. An overall summary of the results of the HAR site-specific 
evaluated accident doses appears in Table 7.1-2. Table 7.1-2 shows that the 
evaluated dose consequences are well below the regulatory acceptance criteria. 
 
The analysis approach for evaluating the AP1000 DBAs discussed in the 
following subsections is based upon the EAB and LPZ doses provided by 
Westinghouse and given in Chapter 15 of the AP1000 DCD. The ratio of the HAR 
site X/Q value to the AP1000 site X/Q value for each post-accident time period is 
given in Table 7.1-3. Note that the X/Q value for 1.4 to 3.4 hours at the HAR site 
was not calculated. To calculate the EAB dose for the LOCA accident, the X/Q 
value for the period between 0 and 2 hr. was used instead. 
 
7.1.3.1 Main Steam Line Break Outside Containment 
 
The bounding AP1000 steam line break for the radiological consequence 
evaluation occurs outside containment. The facility is designed so that only one 
SG experiences an uncontrolled blowdown even if one of the main steam 
isolation valves fails to close. Feedwater is isolated after the rupture and the 
faulted SG dries out. The secondary side inventory of the faulted SG is released 
to the environs along with the entire amount of iodine and alkali metals contained 
in the secondary side coolant. 
 
The AP1000 DCD doses were re-evaluated using the HAR site short-term, 
accident-dispersion characteristics. The TEDE doses for the pre-existing iodine 
spike are shown in Table 7.1-4. The doses at the EAB and the LPZ are a small 
fraction of the 25-rem TEDE identified in 10 CFR 50.34. A “small fraction” is 
defined as 10 percent or less in Regulatory Guide 1.183. The doses for the 
accident-initiated iodine spike are shown in Table 7.1-5. These doses meet the 
TEDE dose guidelines of 10 CFR 50.34.  
 
7.1.3.2 Locked Rotor 
 
The AP1000 locked rotor event is the most severe of several possible decreased 
reactor coolant flow events. This accident is postulated as an instantaneous 
seizure of the pump rotor in one of four reactor coolant pumps. The rapid 
reduction in flow in the faulted loop causes a reactor trip. Heat transfer of the 
stored energy in the fuel rods to the reactor coolant causes the reactor coolant 
temperature to increase. The reduced flow also degrades heat transfer between 
the primary and secondary sides of the SGs. The event can lead to fuel cladding 
failure, which results in an increase of activity in the coolant. The rapid expansion 
of coolant in the core, combined with decreased heat transfer in the SG, causes 
the reactor coolant system (RCS) pressure to increase dramatically. 
 
Cooling down of the plant by steaming off the SGs provides a pathway for the 
release of radioactivity to the environment. In addition, primary side activity, 
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carried over because of leakage in the SGs, mixes in the secondary side and 
becomes available for release. The primary side coolant activity inventory 
increases because of the postulated failure of some of the fuel cladding with the 
consequential release of the gap fission product inventory to the coolant. The 
significant releases from this event are the iodines, alkali metals, and noble 
gases. No fuel melting occurs.  
 
The AP1000 DCD doses were re-evaluated using the HAR site short-term, 
accident-dispersion characteristics. The TEDE doses for the locked rotor 
accident, both with and without feedwater available, are shown in Table 7.1-6. 
The doses at the EAB and the LPZ are a small fraction of the TEDE limits 
identified in 10 CFR 50.34. 
 
7.1.3.3 Control Rod Ejection 
 
This accident is postulated as the gross failure of one control rod mechanism 
pressure housing resulting in ejection of the control rod cluster assembly and 
drive shaft. The failure leads to a rapid positive reactivity insertion, potentially 
leading to localized fuel rod damage and significant releases of radioactivity to 
the reactor coolant. 
 
Two activity release paths contribute to this event. First, the equilibrium activity in 
the reactor coolant and the activity from the damaged fuel are blown down 
through the failed pressure housing to the containment atmosphere. The activity 
can leak to the environment over a relatively long period because of the 
containment’s design basis leakage. Decay of radioactivity occurs during hold-up 
inside containment before release to the environs. 
 
The second release path is from the release of steam from the steam generators 
(SGs) following the reactor trip. With a coincident loss of off-site power, additional 
steam must be released to cool down the reactor. The SG activity consists of the 
secondary side equilibrium inventory plus the additional contributions from 
reactor coolant leaks in the steam generators. The reactor coolant activity levels 
are increased for this accident, because the activity released from the damaged 
fuel mixes into the coolant before being leaked to the SGs. The iodines, alkali 
metals, and noble gases are the significant activity sources for this event. Noble 
gases entering the secondary side are quickly released to the atmosphere by 
way of the steam releases through the atmospheric relief valves. A small fraction 
of iodines and alkali metals in the flashed part of the leak flow are available for 
immediate release without benefit of partitioning. The unflashed portion mixes 
with secondary side fluids where partitioning occurs before the release as steam.  
 
The AP1000 DCD doses were re-evaluated using the HAR site short-term, 
accident-dispersion characteristics. The doses at the EAB and the LPZ shown in 
Table 7.1-7 are well within the TEDE limits identified in 10 CFR 50.34. “Well 
within” is given as 25 percent or less in NUREG-0800. 
 



Shearon Harris Nuclear Power Plant Units 2 and 3 
COL Application  

Part 3, Environmental Report 

Rev. 1 
7-7 

7.1.3.4 Steam Generator Tube Rupture 
 
The AP1000 SG tube rupture accident assumes the complete severance of one 
SG tube. The accident causes an increase in the secondary side activity because 
of reactor coolant flow through the ruptured tube. With the loss of off-site power, 
contaminated steam is released from the secondary system because of the 
turbine trip and dumping of steam by way of the atmospheric relief valves. Steam 
dump (and retention of activity) to the condenser is precluded because of the 
assumption of loss of off-site power. The release of radioactivity depends on the 
primary to secondary leakage rate, the flow to the faulted SG from the ruptured 
tube, the percentage of defective fuel in the core, and the duration/amount of 
steam released from the SGs. 
 
The radioiodines, alkali metals, and noble gases are the significant nuclide 
groups released during a SG tube rupture accident. Multiple release pathways 
are analyzed for the tube rupture accident. The noble gases in the reactor 
coolant enter the ruptured SG and are available for immediate release to the 
environment. In the intact loops, iodines and alkali metals, which leaked to the 
secondary side during the accident are partitioned as the intact SG is steamed 
down until switchover to the residual heat removal system occurs. In the ruptured 
SG, some of the reactor coolant flowing through the tube break flashes to steam 
while the unflashed portion mixes with the secondary side inventory. Iodines and 
alkali metals in the flashed fluid are not partitioned during steam releases while 
activity in the secondary side of the faulted generator is partitioned before being 
released as steam.  
 
The AP1000 DCD doses were re-evaluated using the HAR short-term, accident-
dispersion characteristics. The TEDE doses for the SG tube rupture accident with 
the accident-initiated iodine spike are shown in Table 7.1-8. The doses at the 
EAB and the LPZ are a small fraction of the TEDE limits identified in 
10 CFR 50.34. The pre-existing iodine spike doses are shown in Table 7.1-9. 
These doses meet the TEDE dose guidelines of 10 CFR 50.34.  
 
7.1.3.5 Failure of Small Lines Carrying Primary Coolant Outside of 

Containment 
 
Small lines carrying reactor coolant outside the AP1000 containment include the 
RCS sample line and the chemical and volume control system discharge line to 
the radwaste system. These lines are not continuously used. The failure of the 
discharge line is neither significant nor analyzed. The assumed flow is 
approximately 0.0063 cubic meters per second (m3/sec) (0.22 cubic feet per 
second (ft3/sec) or 100 gallons per minute (gpm) and when leaving containment, 
is assumed to cool below 60 degrees Celsius (oC) (140 degrees Fahrenheit [oF]) 
and has been cleaned by the mixed-bed demineralizer. The reduced iodine 
concentration, low flow, and temperature make this break nonlimiting with 
respect to off-site dose consequences. 
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The RCS sample line break is the more limiting break. This line is postulated to 
break between the outboard isolation valve and the reactor coolant sample 
panel. Off-site doses are calculated assuming a break flow limited to 
0.0082 m3/sec (0.29 ft3/sec) or 130 gpm by flow restrictors with isolation 
occurring at 30 minutes. Radioiodines and noble gases are the only significant 
activities released. The source term is based on an assumed accident-initiated 
iodine spike that increases the iodine release rate from the fuel by a factor of 500 
throughout the event. The activity is assumed to be released to the environment 
without decay or holdup in the auxiliary building. 
  
The AP1000 DCD doses were re-evaluated using the HAR site short-term, 
accident-dispersion characteristics. The results are shown in Table 7.1-10. The 
resulting dose at the EAB and the LPZ is a small fraction of the TEDE limits 
identified in 10 CFR 50.34. 
 
7.1.3.6 Large Break Loss of Coolant Accident 
 
The core response analysis for the AP1000 demonstrates that the reactor core 
maintains its integrity for the large break LOCA. However, significant core 
degradation and melting is assumed in this DBA. The assumption of major core 
damage is intended to challenge various accident mitigation features and provide 
a conservative basis for calculating site radiological consequences. The source 
term used in the analysis is adopted from NUREG-1465 and Regulatory 
Guide 1.183 with the nuclide inventory determined for a three-region equilibrium 
cycle core at the end of life. 
 
The activity released consists of the equilibrium activity in the reactor coolant and 
the activity released from the damaged core. The AP1000 is a leak before break 
design; therefore, the coolant is assumed to blow down to the containment for 
10 minutes. One-half of the iodine and the noble gases in the blowdown stream 
are released to the containment atmosphere.  
 
The event assumes that a core release starts after the 10-minute blowdown of 
reactor coolant. It is futher assumed that the fuel rod gap activity is released over 
the next half hour, followed by an in-vessel core melt that lasts 1.3 hr. Iodines, 
alkali metals, and noble gases are released during the gap activity release. 
During the core melt phase, five additional nuclide groups are released: the 
tellurium group, the noble metals group, the lanthanides group, the cerium group, 
and the barium and strontium group. 
 
Activity is released from the containment by way of the containment purge line at 
the beginning of the accident. After isolation of the purge line, activity continues 
to leak from the containment at its design basis leak rate. There is no emergency 
core cooling leakage activity because the passive core cooling system does not 
pass coolant outside the containment. A coincidental loss of off-site power has 
no impact on the activity released to the environment because of the passive 
designs for the core cooling and fission product control systems.  
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The AP1000 DCD doses were re-evaluated using the HAR site short-term, 
accident-dispersion characteristics. Table 7.1-11 provides the EAB and the LPZ 
doses. Both doses meet the TEDE dose guideline in 10 CFR 50.34. The activity 
released from the core melt phase of the accident is the greatest contributor to 
off-site doses. The EAB dose in Table 7.1-11 is given for the 2-hr. period during 
which the dose is greatest at this location. The initial 2 hr. of the accident is not 
the worst 2-hr. period because of the delays associated with cladding failure and 
fuel damage. 
 
7.1.3.7 Fuel-Handling Accidents 
 
The AP1000 fuel-handling accident (FHA) can occur inside containment or in the 
fuel-handling area of the auxiliary building. The accident postulates the dropping 
of a fuel assembly over the core or in the spent fuel pool. The cladding of the fuel 
rods is assumed breached and the fission products in the fuel rod gaps are 
released to the reactor refueling cavity water or spent fuel pool. 
 
The AP1000 DCD doses were re-evaluated using the HAR site short-term, 
accident-dispersion characteristics. The resulting doses at the EAB and the LPZ 
are summarized in Table 7.1-12. The doses are applicable to fuel-handling 
accidents inside containment and in the spent fuel pool in the auxiliary building. 
The doses are well within the TEDE guidelines in 10 CFR 50.34. 
 
7.1.4 REFERENCES 
 

 

7.1-001 U.S. Environmental Protection Agency, “Limiting Values of 
Radionuclide Intake and Air Concentration and Dose Conversion 
Factors for Inhalation, Submersion, and Ingestion”, Federal 
Guidance Report 11, USEPA-520/1-88-020, September 1988.  

  
7.1-002 U.S. Environmental Protection Agency, “External Exposure to 

Radionuclides in Air, Water, and Soil,” Federal Guidance Report 
12, USEPA-402-R-93-081, September 1993.  
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TABLE 7.1-1  
Selection of Accidents 

 

SRP  
Section(a) 

SRP  
Description 

DCD  
Description 

Identified in 
NUREG-1555 
Appendix A(a) Comment 

15.1.5A  Radiological Consequences 
of Main Steam Line Failures 
Outside Containment of a 
Pressurized Water Reactor 
(PWR)  

Steam System Piping 
Failure 

Yes DCD Section 15.1.5 

15.2.8  Feedwater System Pipe 
Breaks Inside and Outside 
Containment (PWR)  

Feedwater System Pipe 
Break 

Yes In accordance with 
DCD, bounded by 
Section 15.1.5 
accident 

15.3.3  Reactor Coolant Pump 
Rotor Seizure  

Reactor Coolant Pump 
Shaft Seizure (Locked 
Rotor) 

Yes  

15.3.4 Reactor Coolant Pump Shaft 
Break  

Reactor Coolant Pump 
Shaft  
Break 

Yes In accordance with 
DCD, bounded by 
Section 15.3.3 
accident 

15.4.8  Spectrum of Rod Ejection 
Accidents (PWR) 

Spectrum of Rod 
Cluster Control  
Assembly Ejection 
Accidents 

No Included for 
completeness 

15.6.2  Radiological Consequences 
of the Failure of Small Lines 
Carrying Coolant Outside 
Containment  

Failure of Small Lines 
Carrying Primary 
Coolant Outside 
Primary Containment 

Yes  

15.6.3  Radiological Consequences 
of Steam Generator (SG) 
Tube Rupture (PWR)  

SG tube failure Yes  

15.6.5A  Radiological consequences 
of a design basis Loss of 
Coolant Accident (LOCA) 
including containment 
leakage contribution  

LOCA resulting from a 
spectrum of postulated 
piping breaks within the 
reactor coolant pressure 
boundary 

Yes DCD Section 15.6.5 

15.6.5B  Radiological Consequences 
of a Design Basis LOCA: 
Leakage from Engineered 
Safety Feature Components 
Outside Containment 

LOCA resulting from a 
spectrum of postulated 
piping breaks safety 
feature components 
outside containment 
within the reactor 
coolant containment 
pressure boundary 

Yes DCD Section 15.6.5 

15.7.4 Radiological Consequences 
of Fuel-Handling Accidents 

Fuel-Handling Accident Yes  

Notes: 
a) 15.4.9A and 15.6.5D were not included in the tables as they are only applicable to boiling water reactors 
(BWRs). 
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Table 7.1-2 

Summary of HAR Site-Specific Off-Site Doses Consequences 
 

Accident 
EAB Dose 

TEDE 
Rem 

LPZ Dose 
TEDE 
Rem 

Guideline Limit
TEDE 
Rem 

Main Steam Line Break    
Pre-existing Iodine Spike 5.6E-02 1.6E-02 25 
Accident-initiated Iodine Spike 6.2E-02 4.9E-02 2.5 
     
Reactor Coolant Pump Locked Rotor    
No Feedwater 4.5E-02 6.9E-03 2.5 
Feedwater Available 3.4E-02 1.4E-02 2.5 
     
Control Rod Ejection Accident 2.0E-01 1.0E-01 6.3 
     
Steam Generator (SG) Tube Rupture    
Pre-existing Iodine Spike 1.2E-01 2.2E-02 25 
Accident-initiated Iodine Spike 6.2E-02 1.5E-02 2.5 
     
Small Line Break 1.2E-01 1.8E-02 2.5 
     
Design Basis LOCA 2.7E+00 9.5E-01 25 
     
Fuel Handling Accident 2.9E-01 4.6E-02 6.3 

Notes: 
Doses are based on FGR 11 (Reference 7.1-001) and FGR 12 (Reference 7.1-002) dose 
conversion. 

TEDE guidelines from Regulatory Guide 1.183. Small line break criteria based on 
SRP 15.6.2 
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Table 7.1-3 
Ratio of HAR 50-Percent Accident Site X/Q Values to AP1000 DCD X/Q 

Values 
 

χ/Q Ratio 

Post-Accident 
Time Period (hr.) 

HAR Site X/Q Values 
(sec/m3) 

AP1000 X/Q Values 
(sec/m3) 

HAR Site / AP1000 
DCD 

LOCA 

EAB    

1.4 to 3.4 hr. (1) 5.64E-05 5.10E-04 1.11E-01 

LPZ    

0 to 8 hr. 8.80E-06 2.20E-04 4.00E-02 

8 to 24 hr. 7.70E-06 1.60E-04 4.81E-02 

24 to 96 hr. 5.84E-06 1.00E-04 5.84E-02 

96 to 720 hr. 3.84E-06 8.00E-05 4.80E-02 

All Other Accidents 

EAB    

0--2 hr 5.64E-05 1.00E-03 5.64E-02 

LPZ    

0--8 hr 8.80E-06 5.00E-04 1.76E-02 

8--24 hr 7.70E-06 3.00E-04 2.57E-02 

24--96 hr 5.84E-06 1.50E-04 3.89E-02 

96--720 hr 3.84E-06 8.00E-05 4.80E-02 

Notes: 
1) The EAB X/Q value for the period 0 to 2 hours was used for the 1.4 to 3.4 hour period for the 
HAR site. The 1.4 to 3.4 hour period represents the worst two-hour period for the EAB dose. 
Definitions: 
EAB = exclusion area boundary 
LPZ = low population zone 
sec/m3 = seconds per cubed meter 
X/Q = atmospheric dispersion coefficient 
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Table 7.1-4 

Main Steam Line Break, 0 to 96 Hours, Pre-Existing Iodine Spike 
 

Time 

EAB Dose 
TEDE 
Rem 

LPZ Dose 
TEDE 
Rem 

AP1000 Tier 2   
0 to 2 hr. 1.00E+00  
0 to 8 hr. - 5.81E-01 
8 to 24 hr. - 7.18E-02 
24 to 96 hr. - 1.08E-01 
Total 1.00E+00 7.61E-01 
    
HAR COLA   

0 to 2 hr. 5.64E-02  
0 to 8 hr. - 1.02E-02 
8 to 24 hr. - 1.84E-03 
24 to 96 hr. - 4.20E-03 
Total 5.64E-02 1.63E-02 

 
 
 

Table 7.1-5 
Main Steam Line Break, 0 to 96 Hours, Accident-Initiated Iodine Spike 

 

Time 

EAB Dose 
TEDE 
Rem 

LPZ Dose 
TEDE 
Rem 

AP1000 Tier 2   
0 to 2 hr. 1.10E+00  
0 to 8 hr. - 1.02E+00 
8 to 24 hr. - 3.77E-01 
24 to 96 hr. - 5.36E-01 
Total 1.10E+00 1.93E+00 
    
HAR COLA   
0 to 2 hr. 6.20E-02  
0 to 8 hr. - 1.80E-02 
8 to 24 hr. - 9.68E-03 
24 to 96 hr. - 2.09E-02 
Total 6.20E-02 4.85E-02 
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Table 7.1-6 
Locked Rotor Accident, 0 to 1.5 Hours, Pre-Existing Iodine Spike 

 

 

EAB Dose 
TEDE 
Rem 

LPZ Dose 
TEDE 
Rem 

No Feedwater   
AP1000 Tier 2   
0 to 1.5 hr. 8.00E-01 3.89E-01 
Total 8.00E-01 3.89E-01 
    
HAR COLA   
0 to 1.5 hr. 4.51E-02 6.85E-03 
Total 4.51E-02 6.85E-03 

 Locked Rotor Accident, 0 to 8 Hours, Pre-Existing Iodine Spike 

FW Available   
AP1000 Tier 2   
0 to 2 hr. 6.00E-01  
0 to 8 hr. - 7.94E-01 
Total 6.00E-01 7.94E-01 
    
HAR COLA   
0 to 2 hr. 3.38E-02  
0 to 8 hr. - 1.40E-02 
Total 3.38E-02 1.40E-02 
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Table 7.1-7 

Control Rod Ejection Accident, 0 to 720 Hours, Pre-Existing Iodine Spike 
 

Time 

EAB Dose 
TEDE 
Rem 

LPZ Dose 
TEDE 
Rem 

AP1000 Tier 2   
0 to 2 hr. 3.60E+00  
0 to 8 hr. - 4.58E+00 
8 to 24 hr. - 7.84E-01 
24 to 96 hr. - 6.32E-02 
96 to 720 hr. - 2.06E-02 
Total 3.60E+00 5.45E+00 
    
HAR COLA   
0 to 2 hr. 2.03E-01  
0 to 8 hr. - 8.06E-02 
8 to 24 hr. - 2.01E-02 
24 to 96 hr. - 2.46E-03 
96 to 720 hr. - 9.89E-04 
Total 2.03E-01 1.04E-01 

 
 

Table 7.1-8 
Steam Generator Tube Rupture, 0 to 24 Hours, Accident-Initiated Iodine 

Spike 
 

Time 

EAB Dose 
TEDE 
Rem 

LPZ Dose 
TEDE 
Rem 

AP1000 Tier 2   
0 to 2 hr. 1.10E+00  
0 to 8 hr. - 6.27E-01 
8 to 24 hr. - 1.69E-01 
Total 1.10E+00 7.96E-01 
    
HAR COLA   
0 to 2 hr. 6.20E-02  
0 to 8 hr. - 1.10E-02 
8 to 24 hr. - 4.34E-03 
Total 6.20E-02 1.54E-02 
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Table 7.1-9 

Steam Generator Tube Rupture, 0 to 24 Hours, Pre-Existing Iodine Spike 
 

 

EAB Dose 
TEDE 
Rem 

LPZ Dose 
TEDE 
Rem 

AP1000 Tier 2   
0 to 2 hr. 2.20E+00  
0 to 8 hr. - 1.16E+00 
8 to 24 hr. - 7.24E-02 
Total 2.20E+00 1.23E+00 
    
HAR COLA   
0 to 2 hr. 1.24E-01  
0 to 8 hr. - 2.04E-02 
8 to 24 hr. - 1.86E-03 
Total 1.24E-01 2.23E-02 

 
 
 
 
 
 

Table 7.1-10 
Small Line Break Accident, 0 to 0.5 Hour, Accident-Initiated Iodine Spike 

 

 

EAB Dose 
TEDE 
Rem 

LPZ Dose 
TEDE 
Rem 

AP1000 Tier 2   
0 to 0.5 hr. 2.10E+00 1.02E+00 
Total 2.10E+00 1.02E+00 
    
HAR COLA   
0 to 0.5 hr. 1.18E-01 1.80E-02 
Total 1.18E-01 1.80E-02 
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Table 7.1-11 
AP1000 Design Basis LOCA, 0 to 720 Hours 

 

 

EAB Dose 
TEDE 
Rem 

LPZ Dose 
TEDE 
Rem 

AP1000 Tier 2   
1.4 to 3.4 hr. 2.46E+01 - 
0 to 8 hr. - 2.17E+01 
8 to 24 hr. - 7.50E-01 
24 to 96 hr. - 2.93E-01 
96 to 720 hr. - 5.49E-01 
Total 2.46E+01 2.33E+01 
    
HAR COLA   
1.4 to 3.4 hr. 2.70E+00 - 
0 to 8 hr. - 8.68E-01 
8 to 24 hr. - 3.61E-02 
24 to 96 hr. - 1.71E-02 
96 to 720 hr. - 2.64E-02 
Total 2.70E+00 9.48E-01 

 
 
 
 
 

Table 7.1-12 
Fuel-Handling Accidents, 0 to 2 Hours  

 

 

EAB Dose 
TEDE 
Rem 

LPZ Dose 
TEDE 
Rem 

AP1000 Tier 2    
0 to 2 hr. 5.20E+00 2.59E+00 
Total 5.20E+00 2.59E+00 
    
HAR COLA   
0 to 2 hr. 2.93E-01 4.56E-02 
Total 2.93E-01 4.56E-02 
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7.2 SEVERE ACCIDENTS 
 
Section 7.1 provides a comparison of the off-site dose consequences and 
resulting health effects for DBAs, as identified in the AP1000 DCD and those 
contained in Section 15 of the SER. A direct comparison of the off-site dose 
consequences and health effects, as required by NUREG-1555, is difficult. 
Section 7.1 provides quantitative results, whereas the results reported in this 
section are mostly expressed probabilistically. However, doses calculated at the 
EAB and LPZ in Section 7.1 from DBAs compare favorably to those calculated 
from severe accidents at a 0 to 80-km (50-mi.) radius (internal events only). 
 
7.2.1 INTRODUCTION 
 
This section evaluates the potential environmental impacts of severe accidents at 
the HAR site. This section, and the section that follows (Section 7.3), relies on 
information obtained from NUREG-1437 in order to meet the requirements 
specified in NUREG-1555. Both documents are referenced throughout  
Sections 7.2 and 7.3. In addition, severe accidents were evaluated as part of the 
NRC’s Final Safety Evaluation Report (FSER) for the AP1000, where the NRC 
concluded that the approach used in the DCD was acceptable. 
 
As a class, severe accidents are considered less likely to occur and are not part 
of the design basis for the AP1000; however, because the consequences could 
be more severe, severe accidents are considered important both in terms of 
impact to the environment and off-site costs. Severe accidents can be 
distinguished from DBAs in two primary respects: (1) they involve substantial 
physical deterioration of the fuel in the reactor core, including overheating to the 
point of melting; and (2) they involve deterioration of the containment system 
capability to perform its intended function of limiting the release of radioactive 
materials to the environment.  
 
In NUREG-1437, the Generic Environmental Impact Statement for License 
Renewal of Nuclear Plants, the NRC generically assessed the impacts of severe 
accidents during license renewal periods using the results of existing analyses 
and site-specific information to conservatively predict the environmental impacts 
of severe accidents for each plant during the renewal period. The results of this 
report are used as a basis for evaluating the severe accident environmental 
impacts of a new nuclear power plant that may be built on the HAR site. 
 
In addition, Westinghouse completed a probabilistic risk assessment (PRA) for 
the AP1000 design as documented in the AP1000 DCD as part of the design 
certification process. The PRA included the development of a Level 3 PRA 
model. The Westinghouse Level 3 PRA model used generic characteristics to 
represent site-specific attributes. This section also presents an update of the 
generic PRA analysis of severe accidents to include Level 3 modeling of the 
site-specific characteristics of the HAR site.  
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The results of NUREG-1437 and the HAR site-specific Level 3 analysis 
demonstrate that the potential impacts of a severe accident for the AP1000 
design on the HAR site are of small significance, as defined by the NRC. The 
potential impacts are equivalent to or less than the potential impacts of a severe 
accident with the HNP. These results are also used to support the severe 
accident mitigation alternative (SAMA) analyses in Section 7.3. 
 
7.2.2 APPLICABILITY OF EXISTING GENERIC SEVERE ACCIDENT 

STUDIES 
 
Section 5.3.3 of NUREG-1437 presents an assessment of impacts of severe 
accidents from existing reactor plants during the license renewal period. This 
study was conducted by the NRC staff. The NUREG-1437 evaluations and 
conclusions are based on existing assessments of severe accident impacts 
presented in numerous Final Environmental Statements (FES) published after 
1980 for a representative set of United States plants and sites (HNP included) in 
the NUREG-1150 series of documents. Methodologies were developed to 
evaluate each of the dose pathways by which a severe accident may result in 
adverse environmental impacts and to estimate off-site costs of severe 
accidents. Three pathways for release of radioactive material to the environment 
were evaluated (i.e., atmospheric, air to surface water, and groundwater to 
surface water).  
 
The NUREG-1437 assessment methodology and the resulting conclusions are 
considered broadly applicable beyond the license renewal context, including 
evaluation of severe accident impacts associated with determining site suitability 
for a nuclear power plant. The NRC later confirmed, in 61 FR 28467-28497 that 
“the analyses performed for the Generic Environmental Impact Statement (GEIS) 
represent adequate, plant-specific estimates of the impacts from severe 
accidents…”  
 
As described in the NUREG-1437, the purpose of the evaluation of severe 
accidents was “to use, to the extent possible, the available severe accident 
results, in conjunction with those factors that are important to risk and that 
change with time to estimate the consequences of nuclear plant accidents for all 
plants for a time period that exceeds the time frame of existing analyses.” The 
NUREG-1437 estimation process was completed by predicting increases or 
decreases in consequences because the plant lifetime was extended past the 
normal license period by considering the projected changes in the risk factors. 
The primary assumption in the NUREG-1437 analysis was that regulatory 
controls ensure that the physical plant condition (i.e., the predicted probability of, 
and radioactive releases from, an accident) is maintained at a constant level 
during the renewal period; therefore, the frequency and magnitude of a release 
remains relatively constant. In other words, significant changes in consequences 
would result only from changes in the plant's external environment.  
 
The use of severe accident risk per reactor-year of operation as the principal 
metric for evaluating severe accident environmental impacts, and the assumption 
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that this risk remains constant over the life of the plant, are equally applicable 
and appropriate in both the license renewal and combined license (COL) context. 
When applied to new advanced reactor designs, such as the AP1000, the 
NUREG-1437 approach introduces additional conservatism because advanced 
reactor designs have lower severe accident frequencies compared to the existing 
fleet of reactors.  
 
Therefore, the generic analysis of severe accident impacts presented in the 
NUREG-1437 also provides an appropriate basis and method for evaluating 
severe accident impacts for a COL Application (COLA).  
 
7.2.3 SIGNIFICANCE CRITERIA FOR POTENTIAL SEVERE 

ACCIDENT RELEASES 
 
The significance of the impacts associated with severe accident releases may be 
categorized as either SMALL, MODERATE, or LARGE, consistent with the 
criteria that the NRC established in 10 CFR 51, Appendix B, Table B-1, Footnote 
3 as follows: 
 
• SMALL—Environmental effects are not detectable or are so minor that 

they will neither destabilize nor noticeably alter any important attribute of 
the resource. For the purposes of assessing radiological impacts, the 
NRC has concluded that those impacts that do not exceed permissible 
levels in the NRC’s regulations are considered SMALL. 

 
• MODERATE—Environmental effects are sufficient to alter noticeably, but 

not to destabilize, any important attribute of the resource. 
 
• LARGE—Environmental effects are clearly noticeable and are sufficient 

to destabilize any important attributes of the resource. 
 

In accordance with National Environmental Policy Act (NEPA) practice, potential 
additional mitigation is considered in proportion to the significance of the impact 
to be addressed (i.e., impacts that are SMALL receive less mitigative 
consideration than impacts that are LARGE). 
 
7.2.4 NUREG-1437 BASIS EVALUATION  
 
NUREG-1437 evaluated the HNP for severe accident impacts for license renewal 
considerations. This section evaluates the analysis presented in NUREG-1437 
as it applies to a new advanced reactor (i.e., AP1000) at the HAR site.  
 
7.2.4.1 Evaluation of Potential Releases by Way of Atmospheric Pathway 
 
Detailed severe accident consequence (early and latent fatalities and total dose) 
evaluations were not available for all plants considered in the NUREG-1437. 
Therefore, a predictor for these consequences was developed using correlations 
based upon the calculated results from the existing FES severe accident 
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analyses. The developed predictor, termed the exposure index (EI), was then 
used to infer the future consequence level of all individual nuclear plants. 
Correlations were developed using two environmental parameters that are 
available for all plants (i.e., population distribution and wind direction frequency).  
 
NUREG-1437 provides the following discussion of EI: 
 

Population, which changes over time, defines the number of people within 
a given distance from the plant. Wind direction, which is assumed not to 
change from year to year, helps determine what proportion of the 
population is at risk in a given direction, because radionuclides are 
carried by the wind. Therefore, an EI relationship was developed by 
multiplying the wind direction frequency (fraction of the time per year) for 
each of 16 (22.5°) compass sectors times the population in that sector for 
a given distance from the plant and summing all products.…Population 
varies with population growth and movement, and with the distance from 
any given plant. As the population changes for that plant, the EI also 
changes (the larger the EI, the larger the number of people at risk). Thus, 
EI is proportional to risk and an EI for a site for a future year can be used 
to predict the risk to the population around that site in that future year. 

 
Thus, the EI is a function of population surrounding the plant, weighted by the 
site-specific wind direction frequency, and is, therefore, a site-specific parameter. 
Because meteorological patterns, including wind direction frequency, tend to 
remain constant over time, the site meteorology should not be significantly 
different for the HAR site than the meteorology considered in NUREG-1437 for 
the HNP and only population should significantly affect the resulting risk in any 
given year of reactor operation. 
 
Two EI values were evaluated in NUREG-1437. A 16-km (10-mi.) EI was found 
to best correlate with early fatalities and a 241-km (150-mi.) EI was found to best 
correlate with latent fatalities and total dose. For both measures, the HNP was 
found to be well within the range of all plant sites, as demonstrated in Table 7.2-1 
where the EI values from NUREG-1437 for three sites are presented. 
 
Using these indices, NUREG-1437 (Section 5.5.2.1) determined that the risk of 
early and latent fatalities from individual nuclear power plants (including the HNP) 
is SMALL and represents only a small fraction of the risk to which the public is 
exposed from other sources.  
 
The NUREG-1437 conclusions are judged to remain valid when applied to the 
advanced reactor design of the AP1000 at the HAR site. The region around the 
HAR site has experienced population growth since the time of the NUREG-1437 
study, which would result in higher calculated EI values. The severe accident 
frequencies of the AP1000 (which are not explicitly reflected in the EI value 
methodology), however, are lower than those of the current designs evaluated by 
NUREG-1437. Thus, the HAR site risks for the atmospheric exposure pathway 
will be within the range of those considered as SMALL significance in 
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NUREG-1437. This is demonstrated quantitatively in Section 7.2.5 through the 
development of the HAR site MACCS2 model.  
 
7.2.4.2 Evaluation of Potential Releases by Way of Atmospheric Fallout 

onto Open Bodies of Water 
 
Following a severe accident, a radiation hazard may exist from the deposition of 
airborne, radioactive fallout onto open bodies of water. Depending on the type of 
water body, this hazard may lead to internal exposure from the ingestion of 
contaminated water or from consuming contaminated aquatic fauna. External 
exposure may result from swimming in the contaminated water or from 
recreational activities on the shoreline. The extent of the hazard is largely 
determined by the proximity of individuals to the reactor, the areal extent of 
contamination, and the ability for interdiction to reduce the exposure hazard. The 
risk from this exposure at plants sited on all types of water bodies was evaluated 
in NUREG-1437 and compared with that of the Fermi plant, located on Erie 
Reservoir, for which an analysis has been performed for an uninterdicted dose. 
For the Fermi plant, NUREG-1437 estimates that the uninterdicted dose from 
fallout onto open bodies of water is less than 2 percent of that from the 
atmospheric pathway total. 
 
In NUREG-1437, the HNP is described as a “small river site” for surface water 
pathway purposes. In Table 5.15 of NUREG-1437, the site is listed as one that 
may not be bounded by the Fermi 2 surface water analysis. The HNP (and 12 
other sites) may not be bounded by the Fermi analysis because of the following 
combined characteristics:  
 
• Low on-site average annual flow rates. 
 
• Comparatively long residence times. 
 
• Comparatively large surface-area-to-volume ratios. 
 
NUREG-1437 notes that because the combined residence time and 
surface-area-to-volume ratios for the 13 small river sites in Table 5.15 exceed 
values at the Fermi plant by less than a factor of 3, and these sites have 
populations lower than the Fermi plant by at least a factor of 2 (HNP population is 
smaller by a factor of 3.1 per NUREG-1437, Table 5.14b), the population dose at 
these sites is expected to remain a small fraction of the value estimated for the 
atmospheric pathway. Additionally, NUREG-1437 notes that the HNP is 
considered to be at least as amenable to interdictive measures as the Fermi 
plant, which would further reduce population dose. Therefore, NUREG-1437 
concludes that for both drinking water and aquatic food pathways, the probability 
weighted consequences caused by severe accidents is of SMALL significance.  
 
Site population projections for the HAR site show a moderate population increase 
over the projected license period. This population increase, however, would not 
be expected to change the conclusions of NUREG-1437 for the HAR site 
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because the population increase would also increase the total atmospheric 
pathway dose to which fallout onto open bodies of water is being compared.   
 
The conclusions of NUREG-1437, that the consequences of atmospheric fallout 
onto open bodies of water caused by severe accidents at the HNP is of SMALL 
significance and is judged to remain valid for the HAR site.  
 
7.2.4.3 Evaluation of Potential Releases to Groundwater 
 
The potential for radiation exposure from the groundwater pathway, as the result 
of postulated severe accidents at the HNP, is also evaluated in NUREG-1437.  
 
For this pathway, the core is postulated to melt down, breach the reactor vessel, 
and fall onto the reactor building floor. As a result of chemical energy and decay 
heat, the melted fuel reacts with the concrete floor. Without cooling water 
addition to the core debris, the basemat of the containment building may 
eventually breach; molten core debris and radioactive water penetrate strata 
beneath the plant. The soluble radionuclides in the debris can be leached and 
transported with groundwater and contaminated reactor water to downgradient 
domestic wells used for drinking water, or to surface water bodies used for 
drinking water, aquatic food, and recreation. 
 
As identified in NUREG-1437, groundwater contamination caused by severe 
accidents has been evaluated generically in NUREG-0440, the Liquid Pathway 
Generic Study (LPGS). The LPGS assumes that core melt with subsequent 
basemat melt-through occurs, and evaluates the consequences. The LPGS 
examines six generic sites using typical or comparative assumptions on geology 
and adsorption factors. Relevant site-specific features include the following: 
 
• Groundwater travel time.  
 
• Retention-adsorption coefficients. 
 
• Distance to surface water. 
 
• Soil, sediment, and rock characteristics. 
 
In accordance with NUREG-1437, the LPGS results are believed to provide 
generally conservative uninterdicted population dose estimates in the six generic 
plant-site categories. According to NUREG-0440, the generic liquid pathway 
uninterdicted dose estimates are one or more orders of magnitude lower than 
those attributed to the atmospheric pathway. The six generic sites typify those 
adjacent to the following: 
 
• Small rivers 
 
• Large rivers 
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• The Great Reservoirs 
 
• Oceans 
 
• Estuaries 
 
• “Dry” site 
 
Twenty-seven sites (including the HNP) of the 73 nuclear power plant sites that 
performed groundwater pathways analyses for their FESs are compared with one 
another and the results of the generic site. For individual sites that do not 
significantly exceed those of the generic counterpart, the liquid pathway may be 
considered an insignificant contributor to the population dose that could result 
from a severe accident for the plants. 
 
NUREG-1437 concludes that the risk from the groundwater exposure pathway, 
generally contributes only a small fraction of that risk attributable to the 
population from the atmospheric pathway, but in a few cases, may contribute a 
comparable risk. 
 
The HNP liquid pathway “realistic” dose estimates are presented in Table 5.18 of 
NUREG-1437 as a dose ratio (i.e., HNP dose divided by the generic “small river” 
site dose). For the HNP, the combined dose ratio for drinking water dose, 
ingestive dose, and direct contact is specified as “<<1” indicating that, based on 
this comparison to the generic small river site dose, the HNP dose is significantly 
less than the small river generic site liquid pathway dose. 
 
It is also noted that the AP1000 design has intentionally included design 
elements to minimize the potential for a severe accident to lead to core concrete 
interactions and an eventual breach of the containment building basemat. These 
design elements include in-vessel retention of core debris by external reactor 
vessel cooling (i.e., submerging the reactor vessel in water to facilitate cooling 
and thereby prevent vessel failure) and ex-vessel core debris cooling in the 
reactor cavity (i.e., providing a water-filled reactor cavity to receive core debris 
upon vessel failure). These design elements are discussed in more detail in the 
AP1000 DCD. 
 
The conclusions summarized in NUREG-1437 are that the release 
consequences to the groundwater caused by severe accidents at the HNP are of 
SMALL significance and are judged to remain valid for the HAR site.  
 
7.2.4.4 NUREG-1437 Evaluation Conclusions 
 
In NUREG-1437, the NRC evaluated the HNP for severe accident impacts for 
license renewal considerations and concluded that the environmental impacts 
were of SMALL significance. The impacts could be severe; however, because of 
the low likelihood of occurrence, the impacts are classified as SMALL 
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significance. These conclusions are found to remain valid for an advanced 
reactor design (i.e., AP1000) located at the HAR site, specifically, as follows:  
 
• The HAR site risks for the atmospheric exposure pathway will be within 

the range of those considered as SMALL significance in NUREG-1437.  
 
• The consequences of atmospheric fallout onto open bodies of water are 

of SMALL significance for the HAR site. 
 
• The consequences of releases to the groundwater are of SMALL 

significance for the HAR site.   
 
7.2.5 HAR SITE-SPECIFIC LEVEL 3 PRA ANALYSIS 
 
This subsection updates the Westinghouse generic PRA analysis of severe 
accidents to include HAR site-specific attributes in the Level 3 modeling. The 
Level 3 PRA model uses the NRC-endorsed MACCS2 computer code, the same 
code used by Westinghouse. The MACCS2 dose pathways modeled include 
external exposure to the passing plume, external exposure to material deposited 
on the ground and skin, inhalation of material in the passing plume or 
resuspended from the ground, and ingestion of contaminated food and surface 
water. The MACCS2 code primarily addresses dose from the air pathway, but 
also calculates dose from surface runoff and deposition on surface water. The 
code also evaluates the extent of contamination to the surrounding area.  
 
To assess human health impacts, the collective dose to the 80-km (50-mi.) 
population, number of latent cancer fatalities, and number of early fatalities 
associated with a severe accident were determined. Economic costs were also 
determined, including the costs associated with relocation of people, 
decontamination of property and equipment, and interdiction of food supplies. 
 
7.2.5.1 HAR MACCS2 Input 
 
The AP1000 PRA formed the foundation for the HAR MACCS2 analysis and is 
described in Section 19 of the AP1000 DCD. The PRA identified six source term 
categories that may be used to represent the suite of potential severe accidents, 
and the internal events accident frequency associated with each (i.e., core 
damage frequency [CDF]). The six source terms categories or accident classes 
are fully described in the AP1000 DCD, and are titled as follows: 
 
• Early Containment Failure (CFE) 
 
• Intermediate Containment Failure (CFI) 
 
• Late Containment Failure (CFL) 
 
• Containment Bypass (BP) 
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• Containment Isolation Failure (CI) 
 
• Intact Containment (IC) 
 
MACCS2 uses five input files to process numerous user specified parameters. 
The input files include: ATMOS, MET, SITE, EARLY, and CHRONC. AP1000 
design-specific and HAR site-specific parameters are used where appropriate. 
Otherwise, input parameters are consistent with the MACCS2 User’s Guide, 
those provided in Sample Problem A (distributed with the MACCS2 code), or 
other recognized sources.  
 
The ATMOS file includes inputs specific to the reactor and plume release and 
dispersion after an accident. AP1000-specific input includes the core inventory, 
reactor and associated building dimensions, and source terms including release 
fractions, developed based on data provided by Westinghouse 
(Reference 7.2-001). Consistent with the Westinghouse modeling, releases were 
assumed to occur at the top of the containment building, and plume heat energy 
was neglected. 
 
The meteorological data used in the MACCS2 model MET file consisted of 
5 years of hourly observations of wind speed, wind direction, stability class 
(derived from vertical temperature gradient), and precipitation. HNP/HAR 
site-specific meteorology data was obtained from the existing HNP on-site 
meteorological monitoring station that is located east of the existing and 
proposed reactor sites as described in Sections 2.7 and 6.4. The period of record 
for the MACCS2 MET file data is 2001 through 2005. Based on an analysis of all 
5 years of meteorological data, the worst year (i.e., the year that resulted in the 
highest predicted off-site impacts) was determined to be 2003 and was 
subsequently used as the base case for additional analysis. The meteorological 
data used in these analyses are identical to what was used as input to the 
MACCS2 model for the HNP license renewal application environmental report. 
While the meteorological data period of record used in the MACCS2 analysis 
differs from the period of record used in the X/Q analysis provided in Section 2.7 
(March 1, 1994 through February 28, 1999), it is noted that the MACCS2 
modeling analysis and associated results are focused on 50-mi. impacts (cost 
and dose). At these distances, MACCS2 calculations tend to be driven by higher 
wind speeds and precipitation related deposition impacts, whereas X/Q impacts 
are typically driven by low wind speeds and at closer downwind distances. 
 
The SITE file includes inputs specific to the region surrounding the reactor site. 
HAR site-specific parameters are used in the SITE file, which include year 2060 
projected population, land fraction, watershed indices and ingestion factors, and 
economic data. HAR site-specific economic parameters for the 80-km (50-mi.) 
region are developed based on the SECPOP2000 methodology using the 2002 
Census of Agriculture, Bureau of Labor Services, and Bureau of Economic 
Analysis data (Reference 7.2-002, Reference 7.2-003, and Reference 7.2-004). 
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The EARLY file includes input specific to the early time phase (i.e., one week) 
after an accident, which is used to calculate early dose exposure and health 
effects. Protective action considerations are included in the input file using the 
HAR site-specific inputs. Protective action considerations include the evacuation 
time estimates for the 16 km (10 mi.) emergency planning zone  
(Reference 7.2-005). Shielding and exposure factors are those used for Surry 
(provided in Sample Problem A). Ninety-five percent of the population was 
assumed to evacuate following the declaration of a general emergency. 
 
The CHRONC file includes input specific to the long-term consequences of an 
accident. Input parameters in the CHRONC file are used to calculate long-term 
dose and health effect estimates, as well as off-site economic cost estimates 
associated with interdiction, decontamination, and land condemnation. HAR 
site-specific input includes updating generic economic cost input to the 2007 
value using the Consumer Price Index, as well as calculating HAR site-specific 
farm and nonfarm wealth values based on the 2002 Census of Agriculture, 
Bureau of Labor Services, and Bureau of Economic Analysis data 
(Reference 7.2-002, Reference 7.2-003, and Reference 7.2-004). 
 
7.2.5.2 HAR MACCS2 Results 
 
The results of the HAR MACCS2 calculation and AP1000 internal event accident 
frequencies are used to calculate the risk from a severe accident for the region 
surrounding the HAR site. The risk is calculated as the product of the individual 
accident class frequency multiplied by the MACCS2 consequence associated 
with that accident class, such that the overall result represents the frequency 
weighted risk for the metric of interest (for example, population dose risk, early 
fatality risk, latent cancer fatality risk, cost risk) caused by internal events.  
 
The HAR MACCS2 summary results are provided in Table 7.2-2. The results 
associated with each accident category are provided in Table 7.2-3 and 
Table 7.2-4. The results presented incorporate a variety of contributors such as 
evacuation costs, value of crops contaminated and condemned, value of milk 
contaminated and condemned, cost of decontamination of property, and indirect 
costs resulting from loss of use of the property and incomes derived as a result of 
the accident. Discussion of the results is presented in the following subsections. 
 
In addition, the following quantitative health objectives are used in determining 
achievement of the safety goals for the operation of a reactor in the United 
States:  
 
• The risk to an average individual in the vicinity of a nuclear power plant of 

prompt fatalities that might result from reactor accidents should not 
exceed one-tenth of 1 percent (0.1 percent) of the sum of prompt fatality 
risks resulting from other accidents to which members of the United 
States population are generally exposed. 
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• The risk to the population in the area near a nuclear power plant of 
cancer fatalities that might result from nuclear power plant operation 
should not exceed one-tenth of 1 percent (0.1 percent) of the sum of 
cancer fatality risks resulting from all other causes. 

 
These quantitative health objectives are translated into two numerical objectives 
as follows: 
 
• The individual risk of a prompt fatality from all "other accidents to which 

members of the United States population are generally exposed," such as 
fatal automobile accidents, is about 5 x 10-4 per year. One-tenth of one 
percent of this figure implies that the individual risk of prompt fatality from 
a reactor accident should be less than 5 x 10 -7 per reactor year.   

 
• “The sum of cancer fatality risks resulting from all other causes" for an 

individual is taken to be the cancer fatality rate in the United States, which 
is about 1 in 500 or 2 x 10-3 per year. One-tenth of 1 percent of this 
implies that the risk of cancer to the population in the area near a nuclear 
power plant because of its operation should be limited to 2 x 10-6 per 
reactor year. 

 
Table 7.2-5 presents the the average individual risk for early fatalities and latent 
cancer fatalities from severe accidents associated with the operation of the HAR.  
Table 7.2-6 presents that average individual risk from early fatalities and latent 
cancer as compared to the safety goal. 
 
7.2.5.3 MACCS2 Analysis Results for Atmospheric Pathway 
 
Table 7.2-7 presents the population dose risk 2.20E-03 person-Sv/yr. 
(2.20E-01 person-rem/yr.) calculated by MACCS2 for all pathways considered in 
MACCS2. The atmospheric pathway dose, however, is a large portion of the total 
population dose, so the total population dose is used here to represent the 
atmospheric dose risk.  
 
The HAR MACCS2 population dose result is compared to the total population 
dose risk results of other studies in Table 7.2-7 (based on internal events). As 
can be seen, the population dose risk for the AP1000 at the HAR site is lower 
then current design reactors and is less than one percent of that associated with 
the HNP. It is noted that the HAR population dose risk is slightly larger than that 
listed in the AP1000 DCD, for a generic site. This is attributed to the fact that the 
AP1000 generic analysis is based on the 24-hr. dose while the HAR MACCS2 
analysis (as well as the other studies) includes long-term dose contributors.  
 
7.2.5.4 MACCS2 Analysis Results for Fallout onto Open Bodies of Water 
 
Following a severe accident, a radiation hazard may exist from the deposition of 
airborne, radioactive fallout onto open bodies of water. Depending on the type of 
water body, this hazard may lead to internal exposure from the ingestion of 
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contaminated water or from consuming contaminated aquatic fauna. External 
exposure may result from swimming in the contaminated water or from 
recreational activities on the shoreline. The extent of the hazard is largely 
determined by the proximity of individuals to the reactor, the extent of 
contamination, and the ability for interdiction to reduce the exposure hazard. Of 
these various water-related pathways, MACCS2 calculates only the dose from 
drinking water. 
 
As presented in Table 7.2-2, the HAR MACCS2 total population dose risk is 
2.20E-03 person-Sv/yr. (2.20E-01 person-rem/yr.). The MACCS2 portion derived 
from drinking water is 3.15E-05 person-Sv/yr (3.15E-03 person-rem/yr.), which is 
less than 2 percent of the total population dose. This is judged to represent a 
very SMALL impact.  
 
Although the other surface water pathways (for example, consuming aquatic 
fauna, swimming) are not modeled by MACCS2, they have been evaluated 
previously NUREG-1437 and shown to be of SMALL significance for most sites, 
especially if interdiction is considered. Therefore, consideration of atmospheric 
fallout onto open bodies of water can be concluded to be a SMALL impact.  
 
7.2.5.5 MACCS2 Analysis Results for Groundwater Pathways 
 
People can also receive a radiation exposure from groundwater pathways. For 
this pathway, the core is postulated to melt down, breach the reactor vessel, and 
fall onto the reactor building floor. As a result of chemical energy and decay heat, 
the melted fuel reacts with the concrete floor. Without the cooling water addition 
to the core debris, the basemat of the containment building may eventually 
breach, and molten core debris and radioactive water penetrate strata beneath 
the plant. The soluble radionuclides in the debris can be leached and transported 
with groundwater and contaminated reactor water to downgradient domestic 
wells used for drinking water or to surface water bodies used for drinking water, 
aquatic food, and recreation. 
 
Groundwater pathways are not modeled by MACCS2. The HAR site has the 
same groundwater characteristics as the existing HNP, which has been 
evaluated in NUREG-1437, and shown to be acceptable. Because the severe 
accident frequency associated with the HAR units is lower than that of the HNP, 
the dose risk attributed to groundwater pathway is less than that of the HNP. The 
AP1000 design has intentionally included design elements to minimize the 
potential for a severe accident to lead to core concrete interactions and an 
eventual breach of the containment building basemat. These design elements 
include in-vessel retention of core debris by external reactor vessel cooling (i.e., 
submerging the reactor vessel in water to facilitate cooling and thereby prevent 
vessel failure) and ex-vessel core debris cooling in the reactor cavity (i.e., 
providing a water-filled reactor cavity to receive core debris upon vessel failure). 
These design elements are discussed in more detail in the AP1000 DCD.  
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Based on the previous discussion, the consideration of groundwater pathways 
can be concluded to be a SMALL impact.   
 
7.2.5.6 External Event Risk 
 
The HAR MACCS2 results previously presented are based on internal events, 
consistent with the Level 3 risk results presentation in the AP1000 DCD. The 
AP1000 DCD, however, does present the AP1000 core damage frequency 
contributions associated with external events and internal flooding, as 
summarized in Table 7.2-8. 
 
The internal flood and internal fire CDF contributions combined are only 
approximately 24 percent of the internal events CDF. Because the seismic CDF 
is not quantified for the AP1000, it cannot be evaluated quantitatively as a 
contributor.  
 
To generically evaluate the potential risk impacts associated with these additional 
events, the internal events core damage frequency may be multiplied by a factor 
of two, and the assumption made that the release category frequency proportions 
remain the same. Using these assumptions, the population dose risk for all 
at-power events would be 4.40E-03 person-Sv/yr. (4.40E-01 person-rem/yr.), that 
is, twice that calculated for internal events alone. This value is still very small and 
is significantly less than the risk associated with only internal events of current 
plant designs (presented in Table 7.2-7). Therefore, external event risk is judged 
to be acceptable. 
 
7.2.5.7 Cumulative Risk 
 
The HAR MACCS2 analysis examines the risk caused by internal events 
associated with a single AP1000 plant. It is noted that Progress Energy 
Carolinas, Inc. (PEC) proposes constructing two AP1000 plants at the site. The 
two new units would be colocated with the HNP. In consideration of the multiple 
units located on the HNP, the cumulative population dose risk may be estimated 
by summing the individual dose risk associated with each unit, as provided in 
Table 7.2-9. 
 
Table 7.2-9 demonstrates that the cumulative risk of constructing two new 
advanced AP1000 reactors at the HNP increases a negligible amount over that 
associated with the HNP. 
 
7.2.5.8 Impacts to Biota 
 
The impact of radiological releases caused by severe accidents on biota (for 
example, plants, animals, and endangered species) is a special consideration. 
ER Section 2.4 discusses ecological considerations of the HNP, vicinity, and 
region, including the presence of threatened and endangered species. Off-site 
dose consequences and health effects for normal and anticipated releases are 
included in Section 7.1 and will not be repeated here. 
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Because of the spectrum of potential biota surrounding a plant and the lack of 
specific data regarding impacts of severe accident dose exposures to biota, dose 
criteria applicable to humans may be applied. Such application of human-based 
criteria to biota, even when adjusted for body mass and size, are judged to be 
conservative. Human dose conversion factors are based on 30- to 50-yr. life 
expectancy exposure predictions. Life expectancy for biota is generally 
considerably shorter, thereby limiting the cumulative radiological impacts. These 
considerations support the general conclusion that impacts to biota can be 
reasonably approximated or bounded by impact estimates to humans. 
 
The impacts to the human population (i.e., population dose risk) surrounding the 
HNP caused by severe accident radiological releases, as evaluated using 
MACCS2 for the AP1000 plant, have been shown to be significantly less than the 
current generation of operating plants. The severe accident radiological release 
impacts for the AP1000 plant are approximately two orders of magnitude less 
than that estimated for HNP. The significantly lower population dose risk of the 
AP1000 plant at the HAR site supports the conclusion that the radiological 
impacts to biota caused by severe accidents is of SMALL significance. 
 
7.2.5.9 MACCS2 Analysis Conclusions 
 
The HAR MACCS2 analysis of severe accidents for the AP1000 reactor design 
shows that the 80-km (50-mi.) population dose risk of 2.20E-03 person-Sv/yr. 
(2.20E-01 person-rem/yr.) is significantly lower than that for current reactor 
designs and is less than 1 percent of that associated with the current HNP. 
 
This population dose is primarily attributable to the atmospheric pathway. 
MACCS2 does not specifically calculate population dose resulting from 
radioactive fallout onto open bodies of water except for doses associated with 
drinking water (i.e., external exposure from recreational activities like swimming 
in contaminated water, or consuming contaminated aquatic fauna is not 
calculated). The MACCS2 population dose derived from drinking water is less 
than 2 percent of the total population dose.  
 
Based on the metric of the 80-km (50-mi.) population dose, the cumulative 
population dose risk associated with constructing two AP1000 plants at the site 
will increase a negligible amount over that associated with the current HNP. 
Thus, the environmental impacts are found to be of SMALL significance.  
 
Other metrics of interest, including early fatality risk, latent cancer fatality risk, 
affected land, and cost risk are presented. The calculated cost risk value of 
$2010/yr. is used in Section 7.3 for the SAMA analysis. 
 
7.2.6 CONCLUSIONS 
 
In NUREG-1437, the NRC specifically evaluated the HNP for severe accident 
impacts for license renewal considerations and concluded that the environmental 
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impacts were of SMALL significance. The consequences could be severe, but 
because of their low likelihood of occurrence, the risk impact is classified as 
SMALL significance. Specifically, the following conclusions are found to remain 
valid for an advanced reactor design (i.e., AP1000) located at the HAR site: 
 
• The HAR site risks for the atmospheric exposure pathway will be within 

the range of those considered as SMALL significance in NUREG-1437.  
 
• The consequences of atmospheric fallout onto open bodies of water are 

of SMALL significance for the HAR site. 
 
• The consequences of releases to the groundwater are of SMALL 

significance for the HAR site. 
 
The HAR site-specific MACCS2 analysis of severe accidents for the AP1000 
reactor design shows that the 80-km (50-mi.) population dose risk of 2.20E-03 
person-Sv/yr. (2.20E-01 person-rem/yr.) is significantly lower than that for current 
reactor designs and is less than 1 percent of that associated with the current 
HNP. 
 
Based on the metric of the 80-km (50-mi.) population dose, the cumulative 
population dose risk associated with constructing two AP1000 plants at the site 
will increase a negligible amount over that associated with the current HNP. Thus 
the environmental impacts are found to be of SMALL significance.  
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Table 7.2-1 

NUREG-1437 Exposure Index (EI) Values 
 

16 km (10 mi.) EI 241 km (150 mi.) EI 

Plant Yr. 2010(a) Yr. 2050(b) Yr. 2010(a) Yr. 2050(c) 

Limerick 10,307 10,709 2,455,497 2,647,224 

HNP 1415 1773 550,951 688,554 

Vogtle 117 141 469,641 590,283 

Notes: 
a) NUREG-1437—Table 5.5 

b) NUREG-1437—Table 5.7 

c) NUREG-1437—Table 5.8 
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Table 7.2-2 

HAR MACCS2 Results 
(0 to 80-km [50-mi.] Radius, Internal Events Only) 

 
Fatality Risk (per yr.) 

Plant 
Design 

80-km (50-mi.) 
Dose Risk  

(person-Sv/yr./ 
rem/yr.) 

Cost Risk  
($/yr.) Early 

Latent 
Cancer 

AP1000 2.2E-03/2.2E-01 2010 2.55E-9 1.25E-04 
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Table 7.2-3 
HAR MACCS2 Consequence Results by Source Term 

(0 to 80-km [50-mi.] Radius, Internal Events Only) 
 

Source 
Term 

Frequency 
(per yr.) 

Dose 
(person-Sv/ person-

rem) 

Dose Risk 
(person-Sv/yr./ 

person –rem/yr.) 
Early 

Fatalities 

Early 
Fatality 

Risk 
(per yr.) 

Latent 
Cancer 

Fatalities  

Latent 
Cancer 
Fatality 

Risk 
(per yr.) 

Total 
Cost 
($) 

Cost Risk
($/yr.) 

ST1 - CFI 1.89E-10 6.27E+04/6.27E+06 1.19E-05/1.19E-03 6.32E-03 1.19E-12 2.89E+03 5.46E-07 5.48E+10 1.04E+01 

ST2 - CFE 7.47E-09 6.70E+04/6.70E+06 5.00E-04/5.00E-02 6.51E-02 4.86E-10 3.65E+03 2.73E-05 5.28E+10 3.94E+02 

ST3 - IC 2.21E-07 2.44E+02/2.44E+04 5.39E-05/5.39E-03 0.00E+00 0.00E+00 1.09E+01 2.41E-06 2.48E+06 5.48E-01 

ST4 - BP 1.05E-08 1.50E+05/1.50E+07 1.58E-03/1.58E-01 1.96E-01 2.06E-09 8.45E+03 8.87E-05 1.47E+11 1.54E+03 

ST5 - CI 1.33E-09 6.27E+04/6.27E+06 8.34E-05/8.34E-03 5.91E-03 7.86E-12 4.56E+03 6.06E-06 4.31E+10 5.73E+01 

ST6 - CFL 3.45E-13 2.94E+04/2.94E+06 1.01E-08/1.01E-06 0.00E+00 0.00E+00 9.72E+02 3.35E-10 6.77E+10 2.34E-02 

Total 2.41E-07 -- 2.22E-03/2.22E-01 -- 2.55E-09 -- 1.25E-04 -- 2.01E+03 
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Table 7.2-4 

Affected Land Results by Source Term 
(0 to 80-km [50-mi.] Radius)  

 

Source Term 
Decontaminated Land 

(hectares) 
Condemned Land 

(hectares) 

ST1 - CFI 27,100 2430 

ST2 - CFE 30,600 869 

ST3 - IC 3 0 

ST4 - BP 82,800 3950 

ST5 - CI 23,800 2040 

ST6 - CFL 53,600 250 
   
Worst Case 82,800 3950 

 
 
 

Table 7.2-5 
HAR AP1000  

Average Individual Risk from Early Fatalities and Latent Cancers 
 

Source Frequency 
Population 
Weighted 

Frequency 
Weighted 

Early 
Fatalities 

Contribution 
Population 
Weighted 

Frequency 
Weighted 

Latent 
Cancer 

Fatalities 
Contribution 

Term (per y.r) 

Early 
Fatalities 
(1.6 km  
[1 mi.]) 

Early 
Fatalities 

Risk % 

Latent 
Cancer 

Fatalities (16 
km [10 mi.]) 

Latent 
Cancer 

Fatalities 
Risk % 

ST1 - CFI 1.89E-10 1.53E-04 2.89E-14 0.21 1.38E-03 2.61E-13 0.83 
ST2 - CFE 7.47E-09 8.37E-04 6.25E-12 45.45 1.91E-03 1.43E-11 45.20 
ST3 - IC 2.21E-07 0.00E+00 0.00E+00 0.00 1.04E-05 2.30E-12 7.28 
ST4 - BP 1.05E-08 6.88E-04 7.22E-12 52.52 1.04E-03 1.09E-11 34.60 
ST5 - CI 1.33E-09 1.88E-04 2.50E-13 1.82 2.87E-03 3.82E-12 12.09 
ST6 - CFL 3.45E-13 0.00E+00 0.00E+00 0.00 1.34E-04 4.62E-17 0.00 
Total 2.40E-07 -- 1.38E-11 100.00 -- 3.16E-11 100.00 
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Table 7.2-6(a) 
Comparison of the Average Individual Risk versus the Safety Goal  

 

Consequence Metric HAR MACCS2 Results Safety Goal 

Early Fatalities(b) 1.4E-11 < 5E-07(d) 

Latent Cancer Fatalities(c) 3.2E-11 < 2E-06(e) 

Notes: 
a) Frequency weighted for each source term (based on internal events only).   

b) Population weighted early fatality risk within 1.6 km (1 mi.), includes evacuation.   

c) Population weighted latent cancer fatality risk within 16 km (10 mi.), includes evacuation.   

d) Individual risk consequence goal is based on the NRC safety goal policy statement and 
developed into a numerical goal by the NRC staff in NUREG-1811, volume 1 (North Anna EIS), 
December 2006. 

e) Societal risk consequence goal is based on the NRC safety goal policy statement and 
developed into a numerical goal by the NRC staff in NUREG-1811, volume 1 (North Anna EIS), 
December 2006. 

 
 

Table 7.2-7 
Mean Annual Dose Risk for Several Sites 

(Internal Events Only) 
 

Plant 
Population Dose Risk (80-km [50-mi.])  

(person-Sv/yr. [person-rem/yr.]) 

HAR AP1000(a) 2.20E-03/ 2.20E-01 
Zion 5.47EE-01/5.47E+01(b) 
Grand Gulf 5.20E-03/5.20E-01(c) 
Surry 5.80E-02/5.80E+00(d) 
HNP 2.89E-01/2.89E+01(e) 
DCD AP1000  4.30E-04/4.32E-02(f) 

Notes: 
a) Located at the HNP. 

b) Table 5.1-1 in NUREG/CR-4551, Vol. 7, Rev. 1.  

c) Table 5.1-1 in NUREG/CR-4551, Vol. 6, Rev. 1.  

d) Table 5.1-1 in NUREG/CR-4551, Vol. 3, Rev. 1. 

e) Table E.3-3. 

f) Table 1B-1 in AP1000 DCD, located at a Generic Site, 24-hr.emergency phase dose only. 
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Table 7.2-8 

AP1000 PRA CDF Results (a) 
 

Events 
Core Damage Frequency (/yr.) 

(At-power) 

Internal Events 2.41E-7 

Internal Flood 8.82E-10 

Internal Fire 5.61E-8 

Seismic NA(b) 

Total 2.97E-7 

Notes: 
a) Based on Table 1B-2 of the AP1000 DCD.  

b) Seismic risk CDF is not quantified for the AP1000. The seismic margin method was used. 

 
 

Table 7.2-9 
Mean Annual Cumulative Dose Risk 

(Due To Internal Events Only) 
 

Plant 
Population Dose Risk (50-mi.)  

(person-Sv/yr. [person-rem/yr.]) 

HNP 2.89E-01/2.89E+01(a) 

Proposed HAR 2 (AP1000)(b) 2.20E-03/ 2.20E-01 

Proposed HAR 3 (AP1000)(b) 2.20E-03/ 2.20E-01 

Total 2.94E-01/2.94E+01 

Notes: 
a) Table E.3-3.  

b) Located at the HAR site. 
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7.3 SEVERE ACCIDENT MITIGATION MEASURES 
 
A Severe Accident Mitigation Design Alternative (SAMDA) evaluation was 
performed for the AP1000 plant design and is presented in the DCD, Appendix 
1B. The evaluation was performed to identify potential safety beneficial design 
alternatives and to evaluate whether the safety benefit of the alternative design 
candidates outweighs the costs associated with implementation. Because the 
AP1000 is an advanced reactor design that incorporates many safety features, 
the SAMDA analysis did not find any additional design alternatives to be cost 
beneficial. The AP1000 SAMDA analysis was based on data representing a 
generic site.  
 
This section updates the Westinghouse SAMDA analysis based upon the HAR 
site specific MACCS2 model results presented in Section 7.2 (Severe Accidents) 
to determine if the DCD conclusions remain valid (i.e., none of the identified 
design alternatives are cost beneficial).  
 
7.3.1 THE SAMA ANALYSIS PROCESS 
 
Design or procedural modifications that could mitigate the consequences of a 
severe accident are known as SAMAs. In the past SAMAs were known as 
SAMDAs, which primarily focused on design changes and did not consider 
procedural changes. The Westinghouse DCD analysis is a SAMDA analysis.  
 
For an existing plant with a well-defined design and established procedural 
controls, the normal evaluation process for identifying potential SAMAs includes 
the following four steps: 
 
1. Define the Baseline — The plant’s PRA results are used to calculate the 

population dose risk and cost risk associated with severe accidents in the 
baseline plant configuration (i.e., before implementation of any SAMAs). 
The NRC-approved methodologies are used to calculate the monetary 
value of unmitigated severe accident risk. This monetary value, 
sometimes termed the Maximum Averted Cost Risk (MACR), reflects the 
monetary value of eliminating all severe accident risk, and therefore, 
provides a conservative baseline screening value for the SAMA 
candidates. 

 
2. Identify and Screen Potential SAMAs — Potential SAMA candidates 

are identified from the plant’s Individual Plant Examination, insights from 
the plant’s PRA, and the results of other plants’ SAMA analyses. A 
conservatively low implementation cost for each SAMA candidate is 
estimated based on historical costs, similar design changes, and/or 
engineering judgment. The estimated implementation costs are then 
compared against the baseline screening value (MACR). SAMA 
candidates whose implementation cost exceeds the MACR can be 
screened and not evaluated further. 
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3. Develop Detailed Cost Estimates — For each SAMA remaining 
following the screening process, a detailed engineering cost estimate is 
developed using current plant engineering processes. If a SAMA 
candidate-detailed cost estimate is below the MACR, the candidate is 
retained for further detailed benefit estimation. 

 
4. Develop Detailed Benefit Estimates — For each SAMA remaining 

unscreened, the PRA model is used to determine the risk reduction 
associated with implementation of the proposed SAMA. The benefit risk 
reduction is then monetized, and the cost benefit is evaluated. Cost 
beneficial SAMA candidates are further evaluated for implementation.  

 
The scope of the plant PRA available is often limited to internal events. However, 
external events (e.g., seismic events, fire events) have been identified by the 
nuclear industry as small, but non-negligible contributors to plant risk. SAMA 
assessments generally address the potential impact of external events through 
either their inclusion quantitatively (where frequency data is available), through 
quasiquantitative inclusion (for example, using a common multiplier factor on the 
internal event inputs or the MACR result), through sensitivity studies, qualitative 
assessment, or a combination of all of these.  
 
7.3.2 AP1000 DCD SAMDA ANALYSIS 
 
The AP1000 SAMDA evaluation is presented in Appendix 1B of the DCD. A list 
of SAMDA candidates was developed based on a review of SAMDAs evaluated 
for other plant designs, including the AP600, and probabilistic risk assessment 
results. Fifteen candidate design alternatives were selected for further evaluation 
for the AP1000 design. Table 7.3-1 identifies the 15 candidate design 
alternatives considered for the AP1000 and the estimated implementation costs 
for each. Additional discussion of each design alternative is presented in the 
AP1000 DCD.  
 
An evaluation of these alternatives was performed using a bounding 
methodology such that the potential benefit of each alternative was 
conservatively maximized. As part of this process, it was assumed that each 
SAMDA performs beyond expectations and completely eliminates the severe 
accident sequences that the design alternative addresses. In addition, the 
implementation cost estimate for each alternative was intentionally biased on the 
low side to maximize the risk reduction benefit. This approach maximizes the 
potential benefits associated with each alternative. 
 
Using the cost benefit calculation methodology of NUREG/BR-0184, the MACR 
was calculated using the dose risk and cost risk values developed for a generic 
site. The calculated MACR value was $21,000. 
 
A comparison of the implementation costs for each SAMDA to the MACR value 
of $21,000 found that none of the SAMDAs would be cost effective. The least 
costly SAMDA, self-actuating containment isolation valves, had an 
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implementation cost of approximately $33,000, with the others having costs at 
least an order of magnitude greater. The self-actuating containment isolation 
valve SAMDA candidate was further evaluated and found to result in minimal risk 
reduction achievement, thereby confirming its status as not cost beneficial.  
 
7.3.3 HAR SAMA ANALYSIS 
 
For the HAR site, the DCD SAMDA evaluation is reperformed incorporating the 
HAR MACCS2 analysis results to determine if the DCD conclusions remain valid.  
 
The principal inputs to the baseline calculation are the internal events core 
damage frequency (reported in Section 7.2), population dose risk and cost risk 
(reported in Table 7.2-2), exposure cost value ($2,000/person-rem/year, as 
provided in NUREG/BR-0184, licensing period (40 years), and economic 
discount rate (7 percent).  
 
For the HAR analysis, the MACR value based on internal events was calculated 
to be approximately $22,000. To account for external events, this MACR value 
was multiplied by a factor of two to achieve an MACR value of $44,000. As 
discussed in Section 7.2, and presented in Table 7.2-7, the internal flood and 
internal fire CDF contributions combined are only approximately 24 percent of the 
internal events CDF. The seismic CDF is not quantified for the AP1000, it cannot 
be evaluated quantitatively as a contributor. To generically evaluate the potential 
impacts associated with internal flooding and external events, a factor of two is 
applied to the MACR result, which is equivalent to applying a factor of two to the 
MACCS2 population dose risk and cost risk results. The MACR results are 
presented in Table 7.3-2, showing the various contributors.  
 
The 15 SAMDA candidates identified in the AP1000 DCD form an initial list of 
potential cost beneficial plant modifications. In consideration of additional 
potential candidates for the HAR SAMA analysis, it is noted that the NRC 
previously evaluated additional potential design candidates for the AP1000 
SAMDA, as documented in NUREG-1793, including those candidates evaluated 
for the AP600 which might have applicability to the AP1000. NUREG-1793 
indicates that “the staff’s review of more than 120 candidate design alternatives 
considered for the AP600 did not identify any new alternatives more likely to be 
cost beneficial than those included in the AP1000 design evaluations.” Regarding 
the NRC review of the AP1000 candidates, NUREG-1793 states that “the staff’s 
review did not reveal any additional design alternatives that obviously should 
have been given consideration by the applicant.” Based on the previous 
extensive review for additional design candidates, no new design candidates are 
identified.  
 
In the absence of a completed plant with established procedural and 
administrative controls, the HAR analysis can only evaluate physical plant 
modifications. Evaluation of administrative SAMAs would not be appropriate until 
a plant design is finalized, and plant administrative processes and procedures 
are being developed. At that time, appropriate administrative controls on plant 
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operations will be incorporated into the plant’s management systems as part of 
its baseline. 
 
The implementation cost estimates developed by Westinghouse for the AP1000 
SAMA candidates have been reviewed by the NRC for reasonableness, including 
comparisons with cost estimates developed for other plant designs, such as the 
ABWR and combustion engineering (CE) System 80+, as documented in 
NUREG-1793. The NRC concluded that the approximate cost estimates 
developed by Westinghouse are adequate for the purposes of the cost benefit 
evaluation. Therefore, no implementation cost estimate revisions are judged 
required for the HAR SAMA analysis. 
 
When the HAR site MACR is compared against the implementation costs of the 
AP1000 SAMDA candidate design alternatives presented in Table 7.3-1, only 
one alternative has the potential of being cost effective. Alternative 3 
(self-actuating containment isolation valves) has a cost below the MACR value of 
$44,000. The remaining alternatives are nearly an order of magnitude more 
costly (i.e., the next lowest cost alternative being alternative 14 (a more reliable 
diverse actuation system) with an estimated implementation cost of $470,000. 
Thus, only design alternative 3 needs to be further evaluated. 
 
The AP1000 DCD further examines this design alternative and notes that this 
alternative provides almost no benefit in reducing the plant CDF, and the benefit 
related to release can be estimated by assuming the modification eliminated all 
the CI release category. Using these assumptions, the AP1000 DCD finds that 
the benefit is of the order of a few thousand dollars, and therefore not cost 
beneficial. The HAR MACCS2 analysis (Table 7.2-3) shows that the CI release 
category contributes only approximately 3 percent to the total population dose 
risk and cost risk, such that there would be a negligible quantified benefit. The 
HAR MACCS2 analysis thus confirms the AP1000 DCD conclusions that this 
SAMA candidate is not cost beneficial. 
 
A number of SAMA sensitivity cases were examined to assess the impact of key 
inputs and assumptions. The results of the sensitivity cases are presented in 
Table 7.3-3. The sensitivity cases examined are similar to those conducted in the 
AP1000 SAMDA. The results indicate that there is significant margin in the 
conclusions of the SAMA analysis, and that none of the SAMA candidates are 
cost beneficial for the AP1000 plant located at the HAR site.  
 
7.3.4 CONCLUSIONS 
 
For the HAR site, the AP1000 DCD SAMDA evaluation has been reperformed 
incorporating the HAR MACCS2 analysis results and found that the DCD 
conclusions remain valid. No SAMA candidates are found to be cost beneficial.  
 
This conclusion is consistent with the NRC AP1000 SAMDA review conclusions 
presented in NUREG-1793, which states the following: 
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The staff concurs with the applicant’s conclusion that none of the potential 
design modifications evaluated are justified on the basis of cost benefit 
considerations. It is further concluded that it is unlikely that any other 
design changes would be justified on the basis of person-rem exposure 
considerations because the estimated CDFs would remain very low on an 
absolute scale. 
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Table 7.3-1(a) 

AP1000 SAMDA Candidate Design Alternatives 
 

No. Design Alternative 
Implementation 

Cost ($) 

1 Upgrade Chemical, Volume, and Control System for 
Small Loss of Coolant Accident (LOCA) 

1,500,000 

2 Containment-Filtered Vent 5,000,000 

3 Self-Actuating Containment Isolation Valves 33,000 

4 Safety Grade Passive Containment Spray 3,900,000 

5 Active High Pressure Safety Injection System NA - (Not consistent with 
passive system design 

objectives) 

6 Steam Generator (SG) Shellside Heat Removal 1,300,000 

7 SG Relief Flow to In-Containment Refueling Water 
Storage Tank (IRWST) 

620,000 

8 Increased SG Pressure Capability 8,200,000 

9 Secondary Containment Ventilation with Filtration 2,200,000 

10 Diverse IRWST Injection Valves 570,000 

11 Diverse Containment Recirculation Valves NA - (Already 
implemented in the 

AP1000 design) 

12 Ex-Vessel Core Catcher 1,660,000 

13 High-Pressure Containment Design 50,000,000 

14 More Reliable Diverse Actuation System 470,000 

15 Locate Residual Heat Removal System Inside 
Containment 

NA - (Negligible 
achievable risk reduction) 

Notes: 
 
a) Based on Table 1B-5 of the AP1000 DCD. 
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Table 7.3-2 
HAR SAMA Baseline Costs 

 
Off-Site Exposure Cost $2398 

Off-Site Economic Cost $10,855 

On-Site Exposure Cost $88 

On-Site Cleanup Cost $3557 

Replacement Power Cost $5046 

Summed Cost 
(Based on Internal Events) 

$21,944 

Total Cost 
(Summed Cost X 2 to Account For External Events and Rounded Up) 

$44,000 
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Table 7.3-3 

Cost Benefit Sensitivity Results 
 

 Case Studied Cost ($) 

Base Case 7-percent Discount Rate 44,000 

S-1 3-percent Discount Rate 109,000 

S-2 High Dose (10 times the base case) 88,000 

S-3 50-percent core damage frequency (CDF)  22,000 

S-4 Twice the base CDF 88,000 

S-5 10 times the benefit (10x MACR) 439,000 
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7.4 TRANSPORTATION ACCIDENTS 
 
The advanced light water reactor (ALWR) technology being considered for the 
HAR and alternative sites (Brunswick Nuclear Power Plant (BNP), H.B. Robinson 
Nuclear Power Plant (RNP) and Marion County [refer to ER Subsection 9.3.2]) is 
the AP1000. The configuration for this new nuclear power generating facility is 
two units. A single AP1000 unit was used to evaluate transportation impacts in 
ER Section 3.8 and the accidents from transportation in this section relative to 
the reference light water reactor (LWR) in WASH-1238. 
 
Subparagraphs 10 CFR 51.52(a)(1) through (5) delineate specific conditions the 
reactor licensee must meet to use Table S-4 (reproduced in this ER as 
Table 3.8-1) as part of its ER. For reactors not meeting all of the conditions in 
paragraph (a) of 10 CFR 51.52, paragraph (b) of 10 CFR 51.52 requires a further 
analysis of the transportation effects. 
 
The conditions in paragraph (a) of 10 CFR 51.52 establishing the applicability of 
Table S-4 are reactor core thermal power, fuel form, fuel enrichment, fuel 
encapsulation, average fuel irradiation, time after discharge of irradiated fuel 
before shipment, mode of transport for unirradiated fuel, mode of transport for 
irradiated fuel, radioactive waste form and packaging, and mode of transport for 
radioactive waste other than irradiated fuel. 
 
Based on comparison of the AP1000 characteristics to the criteria listed in 
10 CFR 51.52(a), the AP1000 does not meet the following two evaluation criteria 
(as discussed in ER Subsections 3.8.1.3 and 3.8.1.5, respectively): 
 
• Subparagraph 10 CFR 51.52(a)(2) requires that the reactor fuel have a 

uranium-235 (U-235) enrichment not exceeding 4 percent by weight. As 
noted in DCD Table 4.1-1, for the AP1000, the enrichment of the initial 
core varies by region from 2.35 to 4.45 percent, and the average for 
reloads is 4.51 percent. The AP1000 fuel exceeds the 4 percent U-235 
condition. 

 
• Subparagraph 10 CFR 51.52(a)(3) requires that the average burnup not 

exceed 33,000 megawatt days per metric ton of uranium (MWd/MTU). 
According to the DCD, the AP1000 has an average maximum burnup of 
60,000 MWd/MTU for the peak rod. The extended burnup is 62,000 
MWd/MTU. Therefore, the AP1000 does not meet this subsequent 
evaluation condition. 

 
Because the AP1000 does not meet all criteria set forth in Table S-4, a 
subsequent analysis was performed for the HAR and the alternative sites that is 
used as the supporting basis for ER Section 3.8 and this section.  
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ER Section 3.8 addresses issues associated with the transportation of 
radioactive materials from the HAR and alternative sites. This section addresses 
accidents associated with the shipment of unirradiated and spent fuel. 
 
7.4.1 TRANSPORTATION OF UNIRRADIATED FUEL 
 
Accidents involving unirradiated fuel shipments are addressed in Table S-4 of 
10 CFR 51.52(a) (see Table 3.8-1). The consequences of accidents that are 
severe enough to result in a release of unirradiated particles to the environment 
from ALWR fuels are not significantly different from those for current generation 
LWRs. The fuel form, cladding, and packaging are similar to those LWRs 
analyzed in WASH-1238. Consequently, as described in the NRC’s assessment 
of environmental impacts at the North Anna, Clinton, and Grand Gulf Early Site 
Permit (ESP) sites (NUREG-1811, NUREG-1815, and NUREG-1817, 
respectively), the NRC concluded that the overall transportation accident risks 
associated with advanced reactor spent fuel shipments are likely to be SMALL 
and are consistent with the risks associated with transportation of spent fuel from 
current generation reactor. 
 
7.4.2 TRANSPORTATION OF SPENT FUEL 
 
In its assessments of the proposed ESP sites, the NRC used the radioactive 
material transportation (RADTRAN) 5 computer code to estimate impacts of 
transportation accidents involving spent fuel shipments (Reference 7.4-001). As 
provided in Draft NUREG-1872, “RADTRAN 5 considers a spectrum of potential 
transportation accidents, ranging from those with high frequencies and low 
consequences (e.g., “fender benders”) to those with low frequencies and high 
consequences (i.e., accidents in which the shipping container is exposed to 
severe mechanical and thermal conditions).” 
 
The NRC conducted a screening analysis on the inventories reported in an Idaho 
National Engineering and Environmental Laboratory document entitled, “Early 
Site Permit ER Sections and Supporting Documentation,” to select the dominant 
contributors to accident risks to simplify the RADTRAN 5 calculations 
(Reference 7.4-002). The screening identified the radionuclides that would 
contribute more than 99.999 percent of the dose from inhalation, and the results 
are reported in NUREG-1811, NUREG-1815, and NUREG-1817.  
 
Radionuclide inventories are important parameters in the calculation of accident 
risks. The radionuclide inventories used in this analysis were taken directly from 
NUREG-1811, NUREG-1815, and NUREG-1817, with the exception of Cobalt-60 
(Co-60), which is discussed below. 
 
Co-60 inventories were taken directly from NUREG/CR-6672. The following 
discussion is from Section 7.2.3.5 of NUREG/CR-6672 and provides a discussion 
regarding the importance of including Co-60 in the overall source term:  
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During reactor operation, corrosion products formed in the reactor’s primary 
cooling system deposit on fuel assembly surfaces where elements in these 
deposits are activated by neutron bombardment. The resulting radioactive 
deposits are called CRUD. Due to vibratory loads during incident free 
transportation, impact loads during collision accidents, and thermal loads during 
accidents that lead to fires, portions of these radioactive deposits may spall from 
the rods. Then, if some of these spalled materials become airborne during an 
accident, their release to the atmosphere could contribute to the radiation 
exposures caused by the accident. Although CRUD contains a number of 
radionuclides, only Co-60 would contribute significantly to these radiation 
exposures. Since the CRUD deposits on typical [pressurized water reactor] PWR 
spent fuel rods typically contain 0.2 [Curies] Ci of Co-60 per rod and the generic 
PWR assemblies for which ORIGEN inventories were calculated contain 
respectively 289 spent fuel rods, the amounts of Co-60 produced by activation of 
deposits on assembly surfaces is 57.8 Ci for the generic PWR assembly 
(115.6 [Curies per metric ton of uranium] Ci/MTU based on 0.5 MTU/assembly). 
 
The spent fuel inventory used in this analysis for the AP1000 is presented in 
Table 7.4-1. 
 
Massive shipping casks are used to transport spent fuel because of the radiation 
shielding and accident resistance required by 10 CFR 71. Spent fuel shipping 
casks must be certified Type B packaging systems, meaning they must withstand 
a series of severe hypothetical accident conditions with essentially no loss of 
containment or shielding capability. As noted in Draft NUREG-1872, “the 
probability of encountering accident conditions that would lead to shipping cask 
failure is less than 0.01 percent (i.e., more than 99.99 percent of all accidents 
would result in no release of radioactive material from the shipping cask). The 
staff assumed that shipping casks for Westinghouse AP1000 reactor spent fuel 
would provide equivalent mechanical and thermal protection of the spent fuel 
cargo.” 
 
The NRC performed the RADTRAN 5 accident risk calculations using unit 
radionuclide inventories (Ci/MTU) for the spent fuel shipments from the ALWRs. 
The resulting risk estimates were multiplied by the expected annual spent fuel 
shipments (metric tons of uranium per year [MTU/yr]) to derive estimates of the 
annual accident risks associated with spent fuel shipments from each potential 
ALWR. The amount of spent fuel shipped per year was assumed to be equivalent 
to the annual discharge quantity: 24 MTU/yr for the AP1000. This discharge 
quantity has not been normalized to the reference LWR. The normalized value is 
presented in Table 7.4-2. Information on how these values were calculated is 
presented in ER Section 3.8. 
 
In the NRC’s assessment of the proposed ESP sites, the NRC used the release 
fractions for current generation LWR fuels to approximate the impacts from the 
ALWR spent fuel shipments. This assumed that the fuel materials and 
containment systems (cladding and fuel coatings) behave similarly to current 
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LWR fuel under applied mechanical and thermal conditions. For this analysis, the 
same release fractions were used to approximate the impacts from the AP1000 
spent fuel shipments. 
 
The shipping distances and population distribution information for the routes from 
the HAR and alternative sites were the same as those used for the "incident-free" 
transportation impacts analysis (described in ER Subsection 3.8.2).  
 
Table 7.4-2 presents unit accident risks associated with transportation of spent 
fuel from the HAR and alternative sites to the proposed Yucca Mountain 
repository. The accident risks are provided in the form of a unit collective 
population dose (person-roentgen equivalent man [person-rem]). The table also 
presents estimates of accident risk per reference reactor year (RRY) normalized 
to the reference LWR analyzed in WASH-1238.  
 
The estimated shipping distances from the HAR and alternative sites to the spent 
fuel disposal facility are presented in ER Section 3.8. 
 
7.4.3 NONRADIOLOGICAL IMPACTS 
 
Nonradiological impacts are calculated using accident, injury, and fatality rates 
from published sources. The rates (that is, impacts per vehicle-km traveled) are 
then multiplied by estimated travel distances for workers and materials. The 
general formula for calculating nonradiological impacts is as follows: 
 
Impacts = (unit rate) x (round-trip shipping distance) x (annual number of 
shipments) 
 
In this formula, impacts are presented in units of the number of accidents, 
number of injuries, and number of fatalities per year. Corresponding unit rates 
(impacts per vehicle-km traveled) are used in the calculations.  
 
The general approach used in this analysis to calculate nonradiological impacts 
of unirradiated and spent fuel shipments is based on the approach used in the 
Yucca Mountain Supplemental Environmental Impact Statement, which used 
adjusted state-level accident, injury, and fatality statistics, as shown in 
Table 7.4-3 (References 7.4-003 and 7.4-004). The round-trip distances between 
the proposed ALWR sites and the fuel fabrication facility (assumed to be located 
in Columbia, South Carolina, and Lynchburg, Virginia) and Yucca Mountain, 
Nevada (Table 7.4-4) provided the data for the last part of the equation. State-by-
state shipping distances were obtained from the Web-TRAGIS output file and 
combined with the annual number of shipments and accident, injury, and fatality 
rates by state (References 7.4-003 and 7.4-004), to calculate nonradiological 
impacts. The results are shown in Table 7.4-4. The values presented in 
Table 7.4-5 were calculated from the values reported in Table 7.4-4 multiplied by 
the applicable number of shipments for unirradiated and spent fuel. Table 7.4-5 
values were then compared to those reported in Table S-4 of 10 CFR 51.52 (see 
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Table 3.8-1). It should be noted that because of the larger round trip distances 
and greater number of shipments, 95 percent of the total nonradiological impacts 
(fresh fuel and spent nuclear fuel), are from the shipment of spent nuclear fuel. 
Also it should be noted that the fatalities/RRY calculated for the shipment of fresh 
and spent nuclear fuel are slightly smaller than those reported in Table S-4. This 
is primarily due to the longer shipping distances and adjusted accident, injury, 
and fatality rate data that were used for the shipment of fresh fuel to and spent 
fuel from HAR and the alternative sites versus what was used for the basis to 
support Table S-4. 
 
7.4.4 CONCLUSION 
 
Considering the uncertainties in the data and computational methods, the NRC 
concluded that the overall transportation accident risks associated with ALWR 
unirradiated and spent fuel shipments are considered to be SMALL and are 
consistent with the transportation risks from current generation reactors 
presented in Table S-4 of 10 CFR 51.52. The same conclusion is true of the 
transportation accident risks associated with the spent fuel from the proposed 
new reactors at the HAR site and the alternative sites. 
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Table 7.4-1 
Radionuclide Inventory Used in Transportation 

Accident Risk Calculations for the AP1000 
 

Radionuclide AP1000 Inventory (Ci/MTU) 

Am-241 7.27E+02 

Am-242m 1.31E+01 

Am-243 3.34E+01 

Ce-144 8.87E+03 

Cm-242 2.83E+01 

Cm-243 3.07E+01 

Cm-244 7.75E+03 

Cm-245 1.21E+00 

Cs-134 4.80E+04 

Cs-137 9.31E+04 

Co-60 (a) 1.20E+02 

Eu-154 9.13E+03 

Eu-155 4.62E+03 

Pm-147 1.76E+04 

Pu-238 6.07E+03 

Pu-239 2.55E+02 

Pu-240 5.43E+02 

Pu-241 6.96E+04 

Pu-242 1.82E+00 

Ru-106 1.55E+04 

Sb-125 3.83E+03 

Sr-90 6.19E+04 

Y-90 6.19E+04 

Notes: 
 
The “m” next to an isotope indicates a metastable state. 
 
a) Co-60 is the key radionuclide constituent of fuel assembly crud. 
 
Ci/MTU = Curies per metric ton uranium 
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Table 7.4-2 
Spent Fuel Transportation Accident Risks for the AP1000 

 

Site 
Unit Population Dose 

(person-rem) (a) 
Shipments per 

Year (b) 
Population Dose 

(person-rem per RRY) (c) 

HAR 1.43E-06 39 5.58E-05 

BNP 1.55E-06 39 6.05E-05 

RNP 1.29E-06 39 5.03E-05 

Marion County 1.30E-06 39 5.07E-05 

Table S-4 -- -- SMALL 

Notes: 
 
a) The inventory in RADTRAN calculations was adjusted for the 0.5 MTU per shipment. 
 
b) Calculations are based on 39 normalized shipments per year.  
 
c) Values are the product of unit population dose multiplied by normalized shipments per year. 
 
person-rem = person-roentgen equivalent man 
RRY = reference reactor year 
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Table 7.4-3 (Sheet 1 of 2) 
Adjusted Accident, Injury, and Fatality Rates for the United States 

 
 Accidents/Trucks (km) Fatalities/Trucks (km) Injuries/Trucks (km) 

State/Parameter Interstate Total Interstate Total Interstate Total 

Alabama 4.63E-07 6.19E-07 1.35E-08 3.45E-08 1.78E-07 2.56E-07 

Arizona 2.17E-07 1.76E-07 1.48E-08 1.48E-08 1.4E-07 1.1E-07 

Arkansas 2.2E-07 2.43E-07 9.76E-09 3.5E-08 1.18E-07 1.49E-07 

California 2.63E-07 1.36E-07 1.1E-08 5.67E-09 1.49E-07 7.68E-08 

Colorado 7.32E-07 7.12E-07 1.8E-08 2.76E-08 3.78E-07 3.64E-07 

Connecticut 1.48E-06 1.45E-06 2.28E-08 3.01E-08 7.36E-07 7.39E-07 

Delaware 8.5E-07 1.19E-06 8.82E-09 3.7E-08 4.1E-07 6.13E-07 

Florida 1.13E-07 1.46E-07 1.21E-08 1.69E-08 6.6E-08 8.52E-08 

Georgia N/A 1.1E-06 N/A 3.07E-08 N/A 5.51E-07 

Idaho 4.84E-07 6.48E-07 5.98E-09 3.92E-08 3.68E-07 4.73E-07 

Illinois 3.64E-07 4.86E-07 1.31E-08 1.73E-08 1.8E-07 1.97E-07 

Indiana 3.69E-07 2.77E-07 1.06E-08 1.35E-08 1.68E-07 1.38E-07 

Iowa 1.84E-07 2.43E-07 1.48E-08 2.11E-08 1.03E-07 1.36E-07 

Kansas 4.66E-07 6.29E-07 8.19E-09 3.61E-08 3.05E-07 4.14E-07 

Kentucky 5.09E-07 8.5E-07 2.02E-08 3.61E-08 2.65E-07 4.33E-07 

Louisiana N/A 3.63E-07 N/A 1.45E-08 N/A 2.21E-07 

Maine 7.2E-07 6.76E-07 1.43E-08 1.23E-08 3.74E-07 4E-07 

Maryland 8.86E-07 1.22E-06 1.02E-08 3.13E-08 5.51E-07 7.27E-07 

Massachusetts 1.41E-07 2.54E-07 1.26E-09 5.98E-09 6.12E-08 1.25E-07 

Michigan 4.64E-07 3.53E-07 1.69E-08 1.69E-08 3.13E-07 2.64E-07 

Minnesota 2.81E-07 2.89E-07 4.72E-09 1.89E-08 1.01E-07 1.45E-07 

Mississippi 7.88E-08 1.03E-07 3.94E-09 5.35E-09 4.68E-08 6.84E-08 

Missouri 7.62E-07 8.8E-07 1.95E-08 3.1E-08 3.77E-07 4.38E-07 

Montana 1.02E-06 9.54E-07 2.14E-08 3.2E-08 3.07E-07 3.1E-07 

Nebraska 5.24E-07 7.12E-07 2.16E-08 2.95E-08 2.36E-07 3.11E-07 

Nevada 3.69E-07 4.02E-07 1.04E-08 1.4E-08 1.78E-07 1.94E-07 
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Table 7.4-3 (Sheet 2 of 2) 
Adjusted Accident, Injury, and Fatality Rates for the United States 

 
 Accidents/Trucks (km) Fatalities/Trucks (km) Injuries/Trucks (km) 

State/Parameter Interstate Total Interstate Total Interstate Total 

New Hampshire 4.32E-07 6.25E-07 N/A 1.86E-08 1.96E-07 2.81E-07 

New Jersey 9.27E-07 8.09E-07 1.91E-08 1.12E-08 4.69E-07 4.55E-07 

New Mexico 1.85E-07 1.77E-07 1.86E-08 1.73E-08 1.38E-07 1.3E-07 

New York N/A 5.66E-07 N/A 1.95E-08 N/A 2.22E-07 

North Carolina 5.68E-07 5.48E-07 2.35E-08 2.55E-08 3.8E-07 3.79E-07 

North Dakota 4.96E-07 5.61E-07 1.61E-08 1.75E-08 2.27E-07 3.04E-07 

Ohio 2.69E-07 1.9E-07 6.14E-09 6.14E-09 1.68E-07 1.28E-07 

Oklahoma 4.4E-07 4.53E-07 2.09E-08 2.32E-08 3.47E-07 3.42E-07 

Oregon N/A 3.54E-07 N/A 3.21E-08 N/A 1.63E-07 

Pennsylvania 8.44E-07 1.11E-06 2.13E-08 3.83E-08 4.6E-07 6.4E-07 

Rhode Island N/A N/A N/A N/A N/A N/A 

South Carolina N/A 7.7E-07 N/A 4.09E-08 N/A 3.96E-07 

South Dakota 3.82E-07 3.76E-07 9.61E-09 2E-08 2.06E-07 1.91E-07 

Tennessee 2.02E-07 2.61E-07 1.57E-08 2.05E-08 1.1E-07 1.52E-07 

Texas 9.85E-07 1.08E-06 2.05E-08 4.25E-08 6.57E-07 6.45E-07 

Utah 4.76E-07 5.58E-07 1.87E-08 2.19E-08 3.04E-07 3.41E-07 

Vermont 3.09E-07 4.89E-07 N/A 1.53E-08 1.82E-07 2.64E-07 

Virginia 6.45E-07 4.35E-07 2.54E-08 1.83E-08 3.72E-07 2.59E-07 

Washington 4.35E-07 3.36E-07 2.83E-09 8.35E-09 2.16E-07 1.68E-07 

West Virginia 2.82E-07 3.53E-07 2.65E-08 4.38E-08 1.34E-07 1.68E-07 

Wisconsin 7.37E-07 9.04E-07 1.43E-08 3.5E-08 4E-07 4.92E-07 

Wyoming 1.11E-06 1.11E-06 1.7E-08 1.95E-08 3.88E-07 3.88E-07 

Notes: 
 
km = kilometer 
N/A = not available 
Sources: References 7.4-003 and 7.4-004 
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Table 7.4-4 
Nonradiological Impacts, Per Shipment, Resulting from Shipment of Unirradiated 

and Spent Nuclear Fuel 

Unirradiated Fuel Spent Nuclear Fuel 

 
Round-trip 

distance, km Accidents Injuries Fatalities 
Round-trip 

distance, km Accidents Injuries Fatalities 

HAR 306 4.11E-04 2.38E-04 1.98E-05 4294.0 2.91E-03 1.91E-03 1.42E-04 

BNP 525.5 6.22E-04 3.97E-04 2.53E-05 4526.7 3.17E-03 2.08E-03 1.53E-04 

RNP 408.2 5.10E-04 3.10E-04 2.20E-05 4234.3 2.96E-03 1.87E-03 1.49E-04 

Marion County 434.2 5.29E-04 3.29E-04 2.23E-05 4272.2 3.02E-03 1.90E-03 1.53E-04 

Notes: 
 
km = kilometer 
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Table 7.4-5 
Nonradiological Impacts Resulting from the Total Amount of Shipments 

of Unirradiated and Spent Nuclear Fuel for a RRY, Normalized to 
Reference LWR 

 

Site 
Accidents per

RRY(a) 
Injuries per 

RRY(a) 
Fatalities per 

RRY(a) 

HAR 1.16E-01 7.57E-02 5.64E-03 

BNP 1.27E-01 8.31E-02 6.09E-03 

RNP 1.18E-01 7.44E-02 5.92E-03 

Marion Co. 1.20E-01 7.57E-02 6.08E-03 

Table S-4 -- 1.00E-01 1.00E-02 

Notes: 
 
a) The values in the table have been calculated from the values 
presented in Table 7.4-4 based on 4.9 shipments per year of unirradiated 
fuel and 39 shipments per year of spent fuel ([(unirradiated fuel accidents 
– 4.11E-04) x (4.9 shipments)] + [(spent fuel accidents – 2.91E-03) x (39 
shipments)] = Accidents per RRY – 1.16E-01). 
 
km = kilometer 
RRY = reference reactor year 

 

 


	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 INFORMATON
	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
	1.9.5.2.15 Severe Accident Mitigation Design Alternatives
	1.9.5.5 Operational Experience

	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
	1.6-201 Additional 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
	1.9-201 Regulatory Guide/FSAR Section Cross-References
	1.9-202 Conformance with SRP Acceptance Criteria
	1.9-203 Listing of Unresolved Safety Issues and Generic 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 or 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
	2.2.3.1.1 Transportation of Explosives
	2.2.3.1.2 Nearby Gas Pipeline
	2.2.3.1.3 Toxic Chemicals
	2.2.3.1.4 Fires
	2.2.3.1.5 Collision with the Intake Structure
	2.2.3.1.6 Liquid Spills

	2.2.3.2 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 Not Used
	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


	2.3.3 ON-SITE METEOROLOGICAL MEASUREMENTS PROGRAM
	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
	2.3.5 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 On-Site Meteorological
	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 HAR Site
	2.4.1.2.2 Buckhorn Creek
	2.4.1.2.3 Cape Fear River
	2.4.1.2.4 Cape Fear River Basin – Tributaries
	2.4.1.2.5 Cape Fear River Basin – Dams, Reservoirs, and Locks
	2.4.1.2.6 Cape Fear River Basin – Additional Waterbodies
	2.4.1.2.7 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 Basin above the Main Dam
	2.4.3.1.6 Development of Design Storm for Drainage Basin above the Auxiliary Dam

	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 Basin Data

	2.4.3.4 Probable Maximum Flood Flow
	2.4.3.4.1 Drainage Basin above the Auxiliary Dam
	2.4.3.4.2 Drainage Basin above the Main Dam

	2.4.3.5 Water Level Determinations
	2.4.3.6 Coincident Wind-Wave Activity
	2.4.3.6.1 Determination of Effective Fetch for the Main Reservoir and the Auxiliary Reservoir
	2.4.3.6.2 Development of Wind Velocity - Duration Curve
	2.4.3.6.3 Wind Setup, Wave Height, and Wave Period
	2.4.3.6.4 Wave Runup


	2.4.4 POTENTIAL DAM FAILURES
	2.4.5 PROBABLE MAXIMUM SURGE AND SEICHE FLOODING
	2.4.5.1 Probable Maximum Winds and Associated Meteorological Parameters
	2.4.5.2 Surge and Seiche Water Levels
	2.4.5.3 Wave Action
	2.4.5.3.1 Wave-Generating Wind Activity
	2.4.5.3.2 Wind Setup, Wave Height, and Wave Period
	2.4.5.3.3 Wave Runup

	2.4.5.4 Resonance
	2.4.5.5 Protective Structures

	2.4.6 PROBABLE MAXIMUM TSUNAMI HAZARDS
	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
	2.4.11.1 Hypothetical Operation of HNP, HAR 2, and HAR 3 under Low Flow Conditions
	2.4.11.2 Hypothetical Operation of HNP, HAR 2, and HAR 3 without Makeup Water from the Cape Fear River

	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 RELEASES OF RADIOACTIVE LIQUID EFFLUENT IN GROUND AND SURFACE WATERS
	2.4.13.1 Groundwater Scenarios
	2.4.13.1.1 Surficial Aquifer
	2.4.13.1.2 Bedrock Aquifer
	2.4.13.1.3 Radionuclide Transport
	2.4.13.1.4 Distribution Coefficient and Dispersivity
	2.4.13.1.5 Compliance with 10 CFR Part 20

	2.4.13.2 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 (PSHA) 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 Area
	2.5.1.2.3 Stratigraphy of Site Area
	2.5.1.2.3.1 Precambrian

	2.5.1.2.4 Structural Geology of Site Area
	2.5.1.2.5 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 HAR Site

	2.5.2.5 Seismic Wave Transmission Characteristics of the Site
	2.5.2.5.1 Dynamic Properties of the HAR 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 Spectrum
	2.5.2.6.1 Horizontal GMRS
	2.5.2.6.2 Vertical GMRS


	2.5.3 SURFACE FAULTING
	2.5.3.1 Geological, Seismological, and Geophysical Investigations
	2.5.3.1.1 Compilation and Review of Existing Data and Literature
	2.5.3.1.2 Lineament Analyses
	2.5.3.1.3 Discussions with Current Researchers in the Area
	2.5.3.1.4 Field Reconnaissance
	2.5.3.1.5 Review of Seismicity Data

	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 TectonicSources
	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 Tectonic 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 at HAR 2 and HAR 3
	2.5.4.1.2 Subsidence, Solution 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
	2.5.4.1.7 Estimates of Preconsolidation Pressures

	2.5.4.2 Properties of Subsurface Materials
	2.5.4.2.1 Description of Investigation Activities
	2.5.4.2.2 Soil and Rock Engineering Properties from Field Investigations
	2.5.4.2.3 Soil and Rock Engineering Properties from 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 Description of Geophysical Surveys
	2.5.4.4.2 Geophysical Survey Investigation Results

	2.5.4.5 Excavations and Backfill
	2.5.4.5.1 Excavation Extents
	2.5.4.5.2 Excavation Methods and Subgrade Improvement
	2.5.4.5.3 Properties of Backfill Adjacent to Nuclear Islands

	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 Liquefaction Resistance of Nonsafety-Related Compacted Granular Fill
	2.5.4.8.2 Liquefaction Resistance of Native Soils 
	2.5.4.8.3 Recommendations for Nonsafety-Related Backfill

	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

	2.5.5 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

	2.5.7 REFERENCES

	LIST OF TABLES
	2.0-201 Comparison of AP1000 DCD Site Parameters and Shearon Harris Nuclear Power Plant Units 2 and 3 Site Characteristics
	2.0-202 Comparison of Control Room Atmospheric Dispersion Factors for Accident Analysis for AP1000 DCD and HAR Units 2 & 3
	2.1.1-201 Coordinates of Proposed Reactors
	2.1.1-202 U.S. Geological Survey Quadrangle Maps
	2.1.1-203 Minimum Distance from the HAR 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 8 km (5 mi.) of the HAR
	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 HAR (People per Square Mile)
	2.2.1-201 Active Facilities in Chatham, Harnett, and Wake Counties
	2.2.2-201 Industries within an 8-km (5-mi.) Radius of HAR Site
	2.2.2-202 Public Airports within 32 km (20 mi.) of HAR Site
	2.2.2-203 Aircraft Operations — Raleigh-Durham International Airport
	2.2.2-204 Largest Companies in Chatham, Harnett, and Wake Counties (Government/Public Employers Not Included)
	2.2.2-205 Industrial Investment in Chatham, Harnett, and Wake Counties and in the Research Triangle Region
	2.3.1-201 Regional Meteorological Observation Station Locations
	2.3.1-202 Climatological Data from Charlotte, Greensboro, Raleigh-Durham, and Wilmington, North Carolina
	2.3.1-203 Summary of Reported Tornado Occurrences in North Carolina
	2.3.1-204 Summary of Reported Tornado Occurrences in Wake and Surrounding Counties
	2.3.1-205 Reported Tornado Occurrences in North Carolina, 1950 to 2006
	2.3.1-206 Summary of Wet and Dry Bulb Temperature Observations
	2.3.1-207 Seasonal Frequencies of Inversions below 152 m (500 ft.) in Greensboro, North Carolina
	2.3.1-208 Mean Monthly Mixing Depths at Greensboro, North Carolina
	2.3.1-209 Ambient Dry and Wet Bulb Temperature Observations for Charlotte/Douglas, Greensboro, and Raleigh-Durham, North Carolina
	2.3.2-201 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, 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: March 1, 1994 to February 28, 1999, 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: March 1, 1994 to February 28, 1999, 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: March 1, 1994 to February 28, 1999, 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: March 1, 1994 to February 28, 1999, 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: March 1, 1994 to February 28, 1999, 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: March 1, 1994 to February 28, 1999, 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: March 1, 1994 to February 28, 1999, 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: March 1, 1994 to February 28, 1995, 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 1, 1995 to February 29, 1996, 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: March 1, 1996 to February 28, 1997, 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: March 1, 1997 to February 28, 1998, 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: March 1, 1998 to February 28, 1999, Lower Wind Level, All Categories
	2.3.2-214 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Percentage of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, 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: January (All Years), 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: February (All Years), 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: March (All Years), 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: April (All Years), 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: May (All Years), 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: June (All Years), 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: July (All Years), Lower Wind Level, All Categories
	2.3.2-222 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: August (All Years), Lower Wind Level, All Categories
	2.3.2-223 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: September (All Years), Lower Wind Level, All Categories
	2.3.2-224 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: October (All Years), Lower Wind Level, All Categories
	2.3.2-225 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: November (All Years), Lower Wind Level, All Categories
	2.3.2-226 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: December (All Years), Lower Wind Level, All Categories
	2.3.2-227 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Upper Wind Level, Category A
	2.3.2-228 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Upper Wind Level, Category B
	2.3.2-229 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Upper Wind Level, Category C
	2.3.2-230 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Upper Wind Level, Category D
	2.3.2-231 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Upper Wind Level, Category E
	2.3.2-232 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Upper Wind Level, Category F
	2.3.2-233 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Upper Wind Level, Category G
	2.3.2-234 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, 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: March 1, 1994 to February 28, 1995, 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: March 1, 1995 to February 29, 1996, 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: March 1, 1996 to February 28, 1997, 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: March 1, 1997 to February 28, 1998, 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: March 1, 1998 to February 28, 1999, Upper Wind Level, All Categories
	2.3.2-240 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Percentage of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Upper Wind Level, All Categories
	2.3.2-241 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: January (All Years), Upper Wind Level, All Categories
	2.3.2-242 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: February (All Years), Upper Wind Level, All Categories
	2.3.2-243 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March (All Years), Upper Wind Level, All Categories
	2.3.2-244 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: April (All Years), Upper Wind Level, All Categories
	2.3.2-245 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: May (All Years), Upper Wind Level, All Categories
	2.3.2-246 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: June (All Years), Upper Wind Level, All Categories
	2.3.2-247 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: July (All Years), Upper Wind Level, All Categories
	2.3.2-248 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: August (All Years), Upper Wind Level, All Categories
	2.3.2-249 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: September (All Years), Upper Wind Level, All Categories
	2.3.2-250 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: October (All Years), Upper Wind Level, All Categories
	2.3.2-251 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: November (All Years), Upper Wind Level, All Categories
	2.3.2-252 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: December (All Years), Upper Wind Level, All Categories
	2.3.2-253 Mean Monthly and Annual Mean Temperatures (°F), Shearon Harris Nuclear Power Plant Meteorological Monitoring Station, Period of Record for January 14, 1976 to December 31, 1978 and March 1, 1994 to February 28, 1999
	2.3.2-254 Mean Monthly and Annual Maximum and Minimum Temperatures (°F), Shearon Harris Nuclear Power Plant Meteorological Monitoring Station, Period of Record: January 14, 1976 to December 31, 1978
	2.3.2-255 Summary of Mean Daily Temperatures (°F)
	2.3.2-256 Comparison of Mean Dew-Point Temperatures (°F)
	2.3.2-257 Mean Dew-Point Temperatures (°F), Shearon Harris Nuclear Power Plant Meteorological Monitoring Station, Period of Record: January 14, 1976 to December 31, 1978
	2.3.2-258 Summary of Diurnal Relative Humidity (%)
	2.3.2-259 Summary of Average Monthly and Annual Precipitation Measurements (in.)
	2.3.2-260 Monthly and Annual Precipitation (in.), Shearon Harris Nuclear Power Plant Meteorological Monitoring Station, Period of Record: January 14, 1976 to December 31, 1978 and March 1, 1994 to February 28, 1999
	2.3.2-261 Average Number of Days of Fog Occurrence
	2.3.2-262 Frequency of Occurrence of Stability Class, Shearon Harris Nuclear Power Plant Meteorological Monitoring Station, Period of Record: January 14, 1976 to December 31, 1978
	2.3.2-263 Seasonal Frequency of Predicted Cooling Tower Plume Length (Hours per Year), HNP Natural Draft Cooling Tower
	2.3.3-201 HNP/HAR Meteorological Monitoring Tower: Meteorological Sensor Elevations
	2.3.3-202 HNP/HAR Meteorological Monitoring Tower: Accuracy of Monitored Parameters
	2.3.4-201 Predicted HAR 2 and HAR 3 Chi/Q Values
	2.3.4-202 Meteorological Input Data for PAVAN Model, Joint Frequency Distribution by Hours, Shearon Harris Nuclear Power Plant Meteorological Monitoring Station, Period of Record: March 1994 to February 1999 (Lower Elevation)
	2.3.4-203 0- to 2-hour 5th Percentile Exclusion Area Boundary Chi/Q Values for HAR 2 and HAR 3
	2.3.4-204 0- to 30-day 5th Percentile Low Population Zone Chi/Q Values for HAR 2 and HAR 3
	2.3.4-205 0- to 2-hour 50th Percentile EAB Chi/Q Values for HAR 2 and HAR 3
	2.3.4-206 Comparison of Control Room Atmospheric Dispersion Factors for Accident Analysis for AP1000 DCD and HAR Units 2 & 3
	2.3.4-207 Control Room Release/Receptor Azimuthal Angles for Input to ARCON96
	2.3.5-201 Long-Term Chi/Q (in sec/m3) Calculations for Routine Releases for HAR 2 and HAR 3
	2.3.5-202 Long-Term Average D/Q (in m-2) Calculations for Routine Releases for HAR 2 and HAR 3
	2.3.5-203 Long-Term Average Chi/Q (in sec/m3) Calculations (2.26-Day Decay) for Routine Releases for HAR 2 and HAR 3
	2.3.5-204 Long-Term Average Chi/Q (in sec/m3) Calculations (Depleted and 8-Day Decayed) for Routine Releases for HAR 2 and HAR 3
	2.4.1-201 Monthly Mean Streamflow Measurements for Buckhorn Creek, North Carolina
	2.4.1-202 Yearly Maximum Average Daily Streamflow Measurements for Buckhorn Creek, North Carolina
	2.4.1-203 Cape Fear River Basin Monitoring Station Summary
	2.4.1-204 Monthly Mean Streamflow Measurements for Cape Fear River, North Carolina, at Lillington
	2.4.1-205 Yearly Maximum Average Daily Streamflow Measurements for Cape Fear River, North Carolina, at Lillington
	2.4.1-206 Public Water Supply Users within 10 Miles of the HAR Site
	2.4.1-207 Public Water Supply Users within 10 Miles of the HAR Site by Water Type
	2.4.1-208 Public Water Supply Users within 25 Miles of the HAR Site
	2.4.1-209 Public Water Supply Users within 25 Miles of the HAR Site by Water Type
	2.4.1-210 USGS County Water Use Data – North Carolina 2000
	2.4.2-201 Calculated Peak Flood Magnitudes and Frequencies at the Buckhorn Creek and Lillington Monitoring Stations
	2.4.2-202 Probable Maximum Precipitation Estimate for a 2.6 km2 (1 mi2) Area
	2.4.3-201 6-Hour Incremental PMP Depths (HMR 51)
	2.4.3-202 6-Hour Incremental PMP Depths (after Smoothing)
	2.4.3-203 Depth-Area-Duration Values for the Selected Standard Areas at 35°38’00” N, 78°57’22’’ W
	2.4.3-204 Interpolated PMP Values for 18-Hour Duration
	2.4.3-205 Incremental Differences for the First Three 6-Hour Periods
	2.4.3-206 Incremental Differences for the First Three 6-Hour Periods Based on Smooth Curves of Figure 2.4.3-204
	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 100 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 Probable Maximum Precipitation for the Main Dam and the Auxiliary Dam
	2.4.3-217 Sub-Basin Loss Parameters
	2.4.3-218 Sub-Basin Areas
	2.4.3-219 Sub-Basin Unit Hydrograph Characteristics
	2.4.3-220 Reach Routing Parameters
	2.4.3-221 Computation of Effective Fetch
	2.4.3-222 Wind Velocity-Duration at the HAR Site Based on Regional Wind
	2.4.3-223 Wind Velocity-Duration at the HAR Site for Various Fetch Lengths
	2.4.3-224 Wave Runup Parameters for Various Locations at the HAR Site
	2.4.3-225 Wave Parameters for Various Locations at the HAR Site
	2.4.5-201 Wave Parameters for PMH at the HAR Site
	2.4.12-201 U.S. Department of Agriculture (USDA) Soil Summary
	2.4.12-202 Nearest Residences Relative to the HAR Site
	2.4.12-203 Public Water Supply Users within 5 Miles of the HAR Site
	2.4.12-204 1997 and 2010 Cape Fear River Population and Water Use as Reported by Local Water Supply Plan (LWSP) Systems
	2.4.12-205 Summary of Piezometer and Monitoring Well Construction Details
	2.4.12-206 Summary of Groundwater Levels within the Plant Site
	2.4.12-207 Summary of Groundwater Vertical Gradients within the HAR Site
	2.4.12-208 Slug Test Results Data Reduction
	2.4.12-209 Groundwater Linear Flow Velocity
	2.4.13-201 Effluent Tank Inventory and 10 CFR 20 Effective Concentration Limits
	2.4.13-202 Groundwater Parameters
	2.4.13-203 Main Reservoir Groundwater Transport of Surficial Aquifer with Comparisons to 10 CFR 20 Effective Concentration Limits
	2.4.13-204 Main Reservoir at Thomas Creek Groundwater Transport Analysis of Surficial Aquifer with Comparisons to 10 CFR 20 Effective Concentration Limits
	2.4.13-205 Groundwater Transport from Bedrock Aquifer to Public Use Well with Comparisons to 10 CFR 20 Effective Concentration Limits
	2.5.1-201 Cretaceous and Post-Cretaceous Faults within 320 km (200 mi.) of the HAR Site
	2.5.1-202 Postulated Geomorphic Anomalies and Geologic Evidence Cited as Evidence for the Postulated ECFS-C
	2.5.1-203 Local Charleston-Area Tectonic Features
	2.5.1-204 Comparison of Post-EPRI Magnitude Estimates for the 1886 Charleston Earthquake
	2.5.1-205 Timing and Source of Liquefaction Events in Southern Atlantic Coastal Plain
	2.5.2-201 Bechtel Team Seismic Sources
	2.5.2-202 Dames & Moore Team Seismic Sources
	2.5.2-203 Law Engineering Team Seismic Sources
	2.5.2-204 Rondout Associates Team Seismic Sources
	2.5.2-205 Weston Geophysical Team Seismic Sources
	2.5.2-206 Woodward-Clyde Consultants Team Seismic Sources
	2.5.2-207 Description of the Minimum Set Zones for the LLNL TIP Study
	2.5.2-208 Earthquake Counts and Assessed Catalog Completeness within 320 km (200 mi.) of the HAR Site
	2.5.2-209 Frequencies for Repeated Large-Magnitude Charleston Earthquakes
	2.5.2-210 PSHA Results for 0.5-Hz Spectral Acceleration on CEUS Generic Hard Rock for the HAR Site
	2.5.2-211 PSHA Results for 1-Hz Spectral Acceleration on CEUS Generic Hard Rock for the HAR Site
	2.5.2-212 PSHA Results for 2.5-Hz Spectral Acceleration on CEUS Generic Hard Rock for the HAR Site
	2.5.2-213 PSHA Results for 5-Hz Spectral Acceleration on CEUS Generic Hard Rock for the HAR Site
	2.5.2-214 PSHA Results for 10-Hz Spectral Acceleration on CEUS Generic Hard Rock for the HAR Site
	2.5.2-215 PSHA Results for 25-Hz Spectral Acceleration on CEUS Generic Hard Rock for the HAR Site
	2.5.2-216 PSHA Results for 100-Hz (PGA) Spectral Acceleration on CEUS Generic Hard Rock for the HAR Site
	2.5.2-217 Equal-Hazard Generic CEUS Hard Rock Spectra for the HAR Site
	2.5.2-218 Reference and Deaggregation Earthquakes Developed from Deaggregation of the CEUS Generic Hard Rock Hazard Results
	2.5.2-219 Damping Ratios for Sedimentary Rock
	2.5.2-220 Time History Data Sets Used for Each Deaggregation Earthquake
	2.5.2-221 Effect of CAV on Surface Spectra
	2.5.2-222 5 Percent Damped GMRS Spectra for HAR Site
	2.5.4-201 Summary of Borehole and Rock Core Observations
	2.5.4-202 Dip of Rock Strata
	2.5.4-203 Rock Quality Designation (RQD) Results — Boreholes Near HAR 2 and HAR 3
	2.5.4-204 Rock Pressuremeter Test (PMT) Results
	2.5.4-205 Rock Laboratory Test Results
	2.5.4-206 Rock Laboratory Test Result Statistics
	2.5.4-207 Petrographic Examination Thin Section Descriptions
	2.5.4-208 Soil Index Test Results
	2.5.4-209 Soil Strength Test Results
	2.5.4-210 Soil Consolidation Test Results
	2.5.4-211 Summary of Rock Dynamic Properties from Suspension Logging
	2.5.4-212 Engineering Properties of Safety-Related Structure Backfill
	2.5.4-213 Summary of Rock Properties and Mass Strength Criteria for Bearing Capacity Analyses
	2.5.4-214 Summary of Bearing Capacity Analyses at Nuclear Islands — Static and Dynamic Loading
	2.5.4-215 Estimated Elastic and Consolidation Settlement under Nuclear Islands
	2.5.4-216 Estimated Differential Settlement under Nuclear Islands
	2.5.4-217 Estimated Lateral Earth Pressures on Nuclear Island Sidewalls

	LIST OF FIGURES
	2.1.1-201 HAR Site Location
	2.1.1-202 Exclusion Area Boundary and Site Boundary
	2.1.1-203 HAR Exclusion Boundary Plan
	2.1.1-204 Parks and Recreation Areas
	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 Vicinity (10 Mile) Population and Population Density – Year 2000
	2.1.3-205 Vicinity (10 Mile) Population and Population Density – Year 2080
	2.1.3-206 Regional Population and Population Density – Year 2000
	2.1.3-207 Regional Population and Population Density – Year 2080
	2.1.3-208 Vicinity (10 Mile) Population and Population Density – Year 2010
	2.1.3-209 Vicinity (10 Mile) Population and Population Density – Year 2015
	2.1.3-210 Regional Population and Population Density – Year 2010
	2.1.3-211 Regional Population and Population Density – Year 2015
	2.2.1-201 Local Mines and Quarries
	2.2.2-201 Regional Airports
	2.2.2-202 Airports and Airways in Vicinity of HAR
	2.3.1-201 Location of Major Meteorological Observing Stations Surrounding the HAR Site
	2.3.1-202 Topographic Regions of North Carolina
	2.3.2-201 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999
	2.3.2-202 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (January Data)
	2.3.2-203 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (February Data)
	2.3.2-204 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (March Data)
	2.3.2-205 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (April Data)
	2.3.2-206 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (May Data)
	2.3.2-207 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (June Data)
	2.3.2-208 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (July Data)
	2.3.2-209 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (August Data)
	2.3.2-210 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (September Data)
	2.3.2-211 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (October Data)
	2.3.2-212 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (November Data)
	2.3.2-213 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (December Data)
	2.3.2-214 Wind Rose – Raleigh-Durham Airport March 1, 1984 Through February 28, 1989
	2.3.2-215 Wind Rose – Raleigh-Durham Airport January 1, 2001 Through December 31, 2005
	2.3.2-216 Topographic Cross-Section within 50 Miles of the HAR Site (NE Quadrant)
	2.3.2-217 Topographic Cross-Section within 50 Miles of the HAR Site (SE Quadrant)
	2.3.2-218 Topographic Cross-Section within 50 Miles of the HAR Site (SW Quadrant)
	2.3.2-219 Topographic Cross-Section within 50 Miles of the HAR Site (NW Quadrant)
	2.3.2-220 Topographic Features within 5 Miles of the HAR Site
	2.3.2-221 Topographic Features within 50 Miles of the HAR Site
	2.3.2-222 Predicted Annual Frequency of Visible Moisture Plumes from the HNP Cooling Tower
	2.3.3-201 Location of the HNP Meteorological Monitoring Tower
	2.4.1-201 HAR Facility Map
	2.4.1-202 HNP Site Map
	2.4.1-203 HAR 2 and HAR 3 Site Map
	2.4.1-204 Site Drainage Map of Existing Conditions
	2.4.1-205 Site Drainage Map with HAR 2 and HAR 3
	2.4.1-206 Area and Capacity Curves for the Main Reservoir (Harris Reservoir)
	2.4.1-207 Area and Capacity Curves for the Auxiliary Reservoir
	2.4.1-208 Buckhorn Creek Drainage Basin
	2.4.1-209 Cape Fear River Drainage Basin
	2.4.1-210 USGS Monitoring Stations on the Deep, Haw, and Cape Fear Rivers
	2.4.1-211 Cape Fear River Drainage Basin Locks and Dams
	2.4.1-212 Hydrologic Feature Map: 10-Mile Radius
	2.4.1-213 Hydrologic Feature Map: 25-Mile Radius
	2.4.1-214 Municipal and Public Water Supply Wells: 10-Mile Radius
	2.4.1-215 Municipal and Public Water Supply Wells Map: 25-Mile Radius
	2.4.1-216 North Carolina Regional County Map
	2.4.2-201 Yearly Maximum Average Daily Streamflow Measurements - Buckhorn Creek Monitoring Station
	2.4.2-202 Yearly Maximum Average Daily Streamflow Measurements - Cape Fear River at Lillington Monitoring Station
	2.4.2-203 Flood Frequency Analysis Curve for Buckhorn Creek
	2.4.2-204 Flood Frequency Analysis Curve for Cape Fear River at Lillington, NC
	2.4.2-205 Local PMP Site Drainage Map with HAR 2 and HAR 3
	2.4.2-206 Local Intense Probable Maximum Precipitation Depth-Duration Curve
	2.4.2-207 Local Intense Probable Maximum Precipitation Intensity-Duration Curve
	2.4.3-201 Buckhorn Creek Sub-Basins
	2.4.3-202 Depth-Area-Duration Curves for the Buckhorn Creek Basin above Main Dam
	2.4.3-203 Depth-Area-Duration Values for Selected Standard Areas at 35°38’00” N, 78°57’22’’ W
	2.4.3-204 Smooth Curves for 6-hr Incremental Values at Selected Area Sizes for 35°38’00” N, 78°57’22’’ W
	2.4.3-205 Hourly PMP Rainfall Distribution for the Main Reservoir (Harris Reservoir)
	2.4.3-206 Design Storm Rainfall Input for Basin above the Main Dam
	2.4.3-207 Hourly PMP Rainfall Distribution for the Auxiliary Dam
	2.4.3-208 Design Storm Rainfall Input for Basin above the Auxiliary Dam
	2.4.3-209 Developed Unit Hydrographs for Various Sub-Basins
	2.4.3-210 Schematic of Basin Elements and Their Connectivity
	2.4.3-211 Main Dam Spillway Rating Curve
	2.4.3-212 Auxiliary Dam Spillway Rating Curve
	2.4.3-213 PMF Inflow and Outflow Hydrographs for the Auxiliary Reservoir
	2.4.3-214 PMF Inflow and Outflow Hydrographs for the Auxiliary Reservoir
	2.4.3-215 PMF Inflow and Outflow Hydrographs for the Main Reservoir (Harris Reservoir)
	2.4.3-216 PMF Inflow and Outflow Hydrographs for the Main Reservoir (Harris Reservoir)
	2.4.3-217 PMF Stillwater Levels in the Auxiliary Reservoir
	2.4.3-218 PMF Stillwater Levels in the Main Reservoir (Harris Reservoir)
	2.4.3-219 Computation of Effective Fetch for the Main and Auxiliary Reservoirs: Location Points #1 and #2
	2.4.3-220 Computation of Effective Fetch for the Main and Auxiliary Reservoirs: Location Point #3
	2.4.3-221 Computation of Effective Fetch for the Main and Auxiliary Reservoirs: Location Points #4 and #5
	2.4.3-222 Computation of Effective Fetch for the Main and Auxiliary Reservoirs: Location Points #6 and #7
	2.4.3-223 Wind Velocity-Duration Curves at HAR Site for Various Fetch Distances
	2.4.3-224 Wind Velocity for Maximum Wave Height for Various Fetch Distances
	2.4.12-201 HAR Site Soil Classification Map
	2.4.12-202 Location and Distance of Nearest Residences Relative to the HAR Site
	2.4.12-203 Potentiometric Surface Map of the Surficial / Overburden Aquifer: August 28, 2006
	2.4.12-204 Potentiometric Surface Map of the Bedrock Aquifer: August 28, 2006
	2.4.12-205 Potentiometric Surface Map of the Surficial / Overburden Aquifer: November 27/28, 2006
	2.4.12-206 Potentiometric Surface Map of the Bedrock Aquifer: November 27/28, 2006
	2.4.12-207 Potentiometric Surface Map of the Surficial / Overburden Aquifer: February 28, 2007
	2.4.12-208 Potentiometric Surface Map of the Bedrock Aquifer: February 28, 2007
	2.4.12-209 Potentiometric Surface Map of the Surficial / Overburden Aquifer: May 29, 2007
	2.4.12-210 Potentiometric Surface Map of the Bedrock Aquifer: May 29, 2007
	2.5.1-201 Regional Physiographic Map (320-km [200-mi.] Radius)
	2.5.1-202 Location of the Deep River Basin
	2.5.1-203 Figure has been deleted
	2.5.1-204 Location of Appalachian Orogen Terranes in the Site Region
	2.5.1-205 Metamorphism and Ductile Deformation Associated with Events of the Appalachian Orogen in the Site Region
	2.5.1-206 Sketches Showing Evolution of Central Eastern North America during the Mesozoic
	2.5.1-207 Regional Geologic Map (320-km [200-mi.] Radius)
	2.5.1-208 Figure has been deleted
	2.5.1-209 Geologic Belts of North Carolina
	2.5.1-210 Onshore and Offshore Late Triassic to Early Jurassic Basins in the Eastern United States
	2.5.1-211 Tectonic Map of the Central Appalachians Showing Locations of Regional Cross Sections C-C′ and D-D′
	2.5.1-212 Regional Structural Cross Sections C-C′ and D-D′
	2.5.1-213 Principal Tectonic Features in the Study Region
	2.5.1-214 Alleghanian Faults in the Southern and Central Appalachians
	2.5.1-215 Geologic Map of the Deep River Basin
	2.5.1-216 Locations of Quaternary Features and Seismic Zones in the Site Region (Sheets 1 and 2)
	2.5.1-217 Map Showing Zones of River Anomalies Used to Define the Postulated East Coast Fault System
	2.5.1-218 Geologic Evidence for the Cape Fear Arch
	2.5.1-219 Map Showing the Location of Tectonic and Postulated Tectonic Features Relative to Longitudinal Stream Profiles
	2.5.1-220 Profiles of Selected Streams that Cross the Postulated Fall Lines and the Postulated ECFS-C (Sheets 1 through 4)
	2.5.1-221 Local Charleston Tectonic Features
	2.5.1-222 Regional Charleston Tectonic Features
	2.5.1-223 Map of ZRA-S
	2.5.1-224 Map of Local Tectonic Features
	2.5.1-225 Local Charleston Seismicity
	2.5.1-226 Map of 1886 Offshore Intensity Center
	2.5.1-227 Geographic Distribution of Liquefaction Features Associated with Charleston Earthquakes
	2.5.1-228 Regional Bouguer Gravity Anomaly Map (320-km [200-mi.] Radius)
	2.5.1-229 Regional Magnetic Anomaly Map (320-km [200-mi.] Radius)
	2.5.1-230 Site Vicinity Geologic Map (40-km [25-mi.] Radius) (Sheets 1 through 2)
	2.5.1-231 Site Area Geologic Maps (8-km [5-mi.] Radius) (Sheets 1 through 2)
	2.5.1-232 Site Location Geologic Map (1-km [0.6-mi.] Radius)
	2.5.1-233 Generalized Geologic Map and Conceptual Model of Deep River Basin Stratigraphy
	2.5.1-234 Photograph of Lithofacies II Sandstone and Siltstone Exposed in the Emergency Service Water Discharge Canal at the HNP Site
	2.5.1-235 Soil Map of Site Location (1-km [0.6-mi.] Radius)
	2.5.1-236 Schematic Block Diagram and Map Showing Structural Relations for Faults in the Site Area
	2.5.1-237 Site Vicinity Bouguer Gravity Anomaly Map
	2.5.1-238 Site Vicinity Magnetic Anomaly Map
	2.5.1-239 Shaded Relief Map Showing the Locations of Seismic Lines with Respect to the Site, Surrounding Towns, Dikes, and Faults
	2.5.1-240 Durham Basin and Sanford Basin Profiles Showing Depth of Triassic Sediments Based on Resistivity Data
	2.5.1-241 Interpretation of Seismic Profile 85SD12 across the Durham Basin
	2.5.1-242 Central and Southern Appalachian Tectonic Evolution
	2.5.1-243 Central and Southern Appalachian Tectonic Events
	2.5.1-244 Terrane Boundaries within the Carolina Zone
	2.5.1-245 Map Showing Terrane Boundaries of Coastal Plain Crystalline Basement
	2.5.1-246 Lithotectonic Map of the Site Region (Sheets 1 and 2)
	2.5.1-247 Cretaceous Stratigraphy of the Carolina Coastal Plain
	2.5.1-248 Map of the Carolina Coastal Plain
	2.5.1-249 Stratigraphy of the Carolina Coastal Plain
	2.5.1-250 Simplified Geologic Map of the Emerged Coastal Plain in Southeastern North Carolina and Northeastern South Carolina
	2.5.1-251 Map of the ZRA-C with Respect to Possible Cretaceous and Cenozoic Faults and Possible Buried Fault or Flexure
	2.5.1-252 Topographic Profiles across the ECFS-C(Sheets 1 and 2)
	2.5.1-253 Structure Contour Maps on Top of Basement and Lower Pliocene Unit
	2.5.1-254 Map Showing the Location of Tectonic and Postulated Tectonic Features Relative to Basement Structures (Sheets 1 and 2)
	2.5.1-255 Seismicity and Structures within 80 km (50 mi.) of the HAR Site
	2.5.1-256 Map Showing Topographic Profiles (Sets A and B) across theECFS-C and Geology near the Cape Fear River (Sheets 1 and 2)
	2.5.1-257 Stream Profiles of Weems (1998)
	2.5.1-258 Locations of Sites Investigated to Identify Seismically Induced Liquefaction Features in South Carolina and North Carolina
	2.5.1-259 Revised Seismotectonic Framework of the Charleston Area
	2.5.1-260 Geologic History of the Site Vicinity
	2.5.1-261 Stratigraphy of the Chatham Group in the Deep River Basin ofNorth Carolina and South Carolina
	2.5.1-262 Geologic Map and Structural Data for the North and South Borrow Pits
	2.5.1-263 Bouguer Gravity Map of the Durham Basin
	2.5.2-201 Earthquake Catalog for HAR
	2.5.2-202 Location of Earthquakes within 320 km (200 mi.) of the HAR Site
	2.5.2-203 Bechtel EPRI-SOG Seismic Sources
	2.5.2-204 Dames & Moore EPRI-SOG Seismic Sources
	2.5.2-205 Law Engineering EPRI-SOG Seismic Sources
	2.5.2-206 Rondout Associates EPRI-SOG Seismic Sources
	2.5.2-207 Weston Geophysical EPRI-SOG Seismic Sources
	2.5.2-208 Woodward-Clyde Consultants EPRI-SOG Seismic Sources
	2.5.2-209 LLNL TIP Seismic Source Zones
	2.5.2-210 USGS National Seismic Hazard Mapping Project Source Model
	2.5.2-211 SC DOT Seismic Source Zones
	2.5.2-212 Alternative Seismic Source Geometries for the Source of Repeated Large Earthquakes Near Charleston, SC
	2.5.2-213 Seismic Source Logic Tree for the UCSS Model
	2.5.2-214 Location of the Postulated East Coast Fault System
	2.5.2-215 Logic Tree for East Coast Fault System Central and Northern Sources
	2.5.2-216 EPRI-SOG Completeness Regions and Earthquakes in the Updated Catalog
	2.5.2-217 Earthquake Occurrence Rates Estimated for the Portion of EPRI-SOG Completeness Regions within 320 km (200 mi.) of the HAR Site
	2.5.2-218 Composite Earthquake Occurrence Rates Estimated for the Region within 320 km (200 mi.) of the HAR Site
	2.5.2-219 Composite Maximum Magnitude Distributions for the HAR Site Host Source Zones
	2.5.2-220 Ground Motion Characterization Logic Tree Used in the PSHA for the HAR Site
	2.5.2-221 Comparison of EPRI (2004) Median Ground Motion Models with More Recent Models
	2.5.2-222 Mean Hazard Curves for the Bechtel Team Sources
	2.5.2-223 Mean Hazard Curves for the Dames & Moore Team Sources
	2.5.2-224 Mean Hazard Curves for the Law Engineering Team Sources
	2.5.2-225 Mean Hazard Curves for the Rondout Associates Team Sources
	2.5.2-226 Mean Hazard Curves for the Weston Geophysical Team Sources
	2.5.2-227 Mean Hazard Curves for the Woodward-Clyde Consultants Team Sources
	2.5.2-228 Effect of Modification of EPRI-SOG Source Models on the Hazard at the HAR Site from EPRI-SOG Seismic Sources
	2.5.2-229 Effect of Including Additional Sources on the Hazard for the HAR Site
	2.5.2-230 Generic CEUS Hard Rock Hazard Results for 0.5-Hz Spectral Accelerations for the HAR Site
	2.5.2-231 Generic CEUS Hard Rock Hazard Results for 1-Hz Spectral Accelerations for the HAR Site
	2.5.2-232 Generic CEUS Hard Rock Hazard Results for 2.5-Hz Spectral Accelerations for the HAR Site
	2.5.2-233 Generic CEUS Hard Rock Hazard Results for 5-Hz Spectral Accelerations for the HAR Site
	2.5.2-234 Generic CEUS Hard Rock Hazard Results for 10-Hz Spectral Accelerations for the HAR Site
	2.5.2-235 Generic CEUS Hard Rock Hazard Results for 25-Hz Spectral Accelerations for the HAR Site
	2.5.2-236 Generic CEUS Hard Rock Hazard Results for 100-Hz Spectral Accelerations for the HAR Site
	2.5.2-237 Contribution of Updated EPRI-SOG, UCSS, and Postulated ECFS to the Total Mean Hazard at the HAR Site
	2.5.2-238 Effect of Alternative EPRI (2004) Ground Motion Cluster Median Models on the Hazard Computed for the HAR Site
	2.5.2-239 Effect of Uncertainty in the EPRI (2004) Cluster Median Models on the Hazard Computed for the HAR Site
	2.5.2-240 Effect of Alternative mb-M Conversion Relationships on the Hazard Computed for the HAR Site
	2.5.2-241 Uncertainty in the Hazard for the HAR Site from the Updated EPRI-SOG Seismic Sources and Comparison of Individual Team Mean Hazard Results
	2.5.2-242 Equal-Hazard Generic CEUS Hard Rock Spectra
	2.5.2-243 Deaggregation of Mean 10–3 Hazard
	2.5.2-244 Deaggregation of Mean 10–4 Hazard
	2.5.2-245 Deaggregation of Mean 10–5 Hazard
	2.5.2-246 Deaggregation of Mean 10–6 Hazard
	2.5.2-247 Mean 10–3 UHS, RE, and DE Spectra
	2.5.2-248 Mean 10–4 UHS, RE, and DE Spectra
	2.5.2-249 Mean 10–5 UHS, RE, and DE Spectra
	2.5.2-250 Mean 10–6 UHS, RE, and DE Spectra
	2.5.2-251 Shear Wave Velocity Measurements in or near BPA-5, HAR 2
	2.5.2-252 Shear Wave Velocity Measurements in or near BPA-47, HAR 2
	2.5.2-253 Shear Wave Velocity Measurements in or near BPA-48, HAR 2
	2.5.2-254 Shear Wave Velocity Measurements in or near BPA-25, HAR 3
	2.5.2-255 Shear Wave Velocity Measurements in or near BPA-49, HAR 3
	2.5.2-256 Shear Wave Velocity Measurements in or near BPA-50, HAR 3
	2.5.2-257 Shear Wave Velocity Measurements in or near BPA-39, HAR 3 Turbine Building
	2.5.2-258 Median Mean Velocity Profiles for Borings at HAR 2
	2.5.2-259 Median Velocity Profiles for Borings BPA-25 and BPA-49 at HAR 3 (North and West Sides)
	2.5.2-260 Median Velocity Profiles for Borings BPA-39 and BPA-50 at HAR 3 (South and East Sides)
	2.5.2-261 Base Case Shear Wave Velocity Profiles for GMRS Site Response Analyses
	2.5.2-262 Compression Wave and Estimated Shear Wave Velocities for the Sears No. 1 Well
	2.5.2-263 Modulus Reduction and Damping Relationships Used for the Shallow Partially Weathered Rock and Backfill Concrete
	2.5.2-264 Randomized Velocity Profiles 1–30 for the HAR 2 Base Case Profile
	2.5.2-265 Randomized Velocity Profiles 31–60 for the HAR 2 Base Case Profile
	2.5.2-266 Randomized Velocity Profiles 1–30 for the HAR 3a Base Case Profile
	2.5.2-267 Randomized Velocity Profiles 31–60 for the HAR 3a Base Case Profile
	2.5.2-268 Randomized Velocity Profiles 1–30 for the HAR 3b Base Case Profile
	2.5.2-269 Randomized Velocity Profiles 31 – 60 for the HAR 3b Base Case Profile
	2.5.2-270 Statistics of Randomized Profiles for the HAR 2 Base Case Profile
	2.5.2-271 Statistics of Randomized Profiles for the HAR 3a Base Case Profile
	2.5.2-272 Statistics of Randomized Profiles for the HAR 3b Base Case Profile
	2.5.2-273 Randomized G/Gmax and Damping for Peninsula Ranges 0 – 50 ft. Depth Range
	2.5.2-274 Randomized G/Gmax and Damping for Soft Rock 0 – 20 ft. Depth Range
	2.5.2-275 Randomized G/Gmax and Damping for Soft Rock Layers >20 – 50 ft. Depth Range
	2.5.2-276 Randomized G/Gmax and Damping Relationships for Concrete Backfill
	2.5.2-277 Examples of Sets of Response Spectra for Scaled DE Motions
	2.5.2-278 Statistics of Site Amplification for the HAR 2 GMRS Profile
	2.5.2-279 Effect of κ on Site Amplification for the HAR 2 GMRS Profile and 10-4 Ground Motion
	2.5.2-280 Effect of Modulus Reduction and Damping Relationships on Site Amplification for the HAR 2 GMRS Profile and 10-4 Ground Motion
	2.5.2-281 Effect of DE on Site Amplification for the HAR 2 GMRS Profile and 10-4 Ground Motion
	2.5.2-282 Effect of DE on Site Amplification for the HAR 3a GMRS Profile and 10-4 Ground Motion
	2.5.2-283 Effect of DE on Site Amplification for the HAR 3b GMRS Profile and 10-4 Ground Motion
	2.5.2-284 Mean Site Amplification for the HAR 2, HAR3a, and HAR3b GMRS Profiles for 10-4 Ground Motion
	2.5.2-285 Site Amplification Functions for HAR 2 GMRS Profile
	2.5.2-286 Site Amplification Functions for HAR 3a GMRS Profile
	2.5.2-287 Site Amplification Functions for HAR 3b GMRS Profile
	2.5.2-288 Statistics of Effective Strain for the HAR 2 GMRS Profile and HF 10-5 Input Motions
	2.5.2-289 Statistics of Effective Strain for the HAR 3a GMRS Profile and HF 10-5 Input Motions
	2.5.2-290 Statistics of Effective Strain for the HAR 3b GMRS Profile and HF 10-5 Input Motions
	2.5.2-291 Mean Site Amplification for the HAR 2, HAR 3a, and HAR 3b Nuclear Island FIRS Profiles for 10-4 Ground Motion
	2.5.2-292 Mean Site Amplification for the HAR 2, HAR 3a, and HAR 3b Annex Building FIRS Profiles for 10-4 Ground Motion
	2.5.2-293 Development of Mean 10-4 Surface UHRS Spectrum for the HAR 2 GMRS Profile
	2.5.2-294 Development of Mean 10-4 Surface UHRS Spectrum for the HAR 3 GMRS Profile
	2.5.2-295 Mean 0.5-Hz Hazard Curves Computed with and without CAV
	2.5.2-296 Mean 1-Hz Hazard Curves Computed with and without CAV
	2.5.2-297 Mean 2.5-Hz Hazard Curves Computed with and without CAV
	2.5.2-298 Mean 5-Hz Hazard Curves Computed with and without CAV
	2.5.2-299 Mean 10-Hz Hazard Curves Computed with and without CAV
	2.5.2-300 Mean 25-Hz Hazard Curves Computed with and without CAV
	2.5.2-301 Mean 100-Hz Hazard Curves Computed with and without CAV
	2.5.2-302 Surface UHRS for the HAR 2 GMRS Profile
	2.5.2-303 Surface UHRS for the HAR 3 GMRS Profile
	2.5.2-304 Horizontal UHRS and GMRS for the HAR 2 Profile
	2.5.2-305 Horizontal UHRS and GMRS for the HAR 3 Profile
	2.5.2-306 Horizontal and Vertical GMRS for HAR 2
	2.5.2-307 Horizontal and Vertical GMRS for HAR 3
	2.5.3-201 Locations of Fault Investigation Trenches and Geophysical Studies
	2.5.3-202 Lineaments from HNP Fault Investigations
	2.5.3-203 Lineaments Based on Interpretation of 2005 LIDAR Data
	2.5.3-204 Photograph Showing the Jonesboro Fault in the Vicinity of the Main Dam
	2.5.3-205 Photograph Showing the Jonesboro Fault in the Vicinity of Apex
	2.5.3-206 Geologic Map of the Site Location (1-km [0.6-mi.] Radius)
	2.5.3-207 Rose Diagrams Showing Orientations of Lineaments
	2.5.3-208 Photograph of Siltstone and Sandstone Exposed North of HAR 3
	2.5.3-209 Photograph of E-W Trending Fracture Exposed North of HAR 3
	2.5.4-201 Borehole Locations — Site View
	2.5.4-202 Borehole Locations near AP1000 Structures
	2.5.4-203A Geophysical Survey Locations at HAR 2
	2.5.4-203B Geophysical Survey Locations at HAR 3
	2.5.4-204A Stratigraphic Cross Section at HAR 2 – Plant South to North
	2.5.4-204B Stratigraphic Cross Section at HAR 2 – Plant West to East
	2.5.4-205A Stratigraphic Cross Section at HAR 3 – Plant South to North
	2.5.4-205B Stratigraphic Cross Section at HAR 3 – Plant West to East
	2.5.4-206A Elevation of Top of Sound Rock at HAR 2
	2.5.4-206B Elevation of Top of Sound Rock at HAR 3
	2.5.4-207A Point Load Index Results at BPA-47
	2.5.4-207B Point Load Index Results at BPA-48
	2.5.4-207C Point Load Index Results at BPA-49
	2.5.4-207D Point Load Index Results at BPA-50
	2.5.4-208 Rock Classification Diagram from Petrographic Examinations
	2.5.4-209A Shear Wave Velocity Data at BPA-5 (Multiple Methods)
	2.5.4-209B Shear Wave Velocity Data at BPA-25 (Multiple Methods)
	2.5.4-209C Shear Wave Velocity Data at BPA-39
	2.5.4-209D Shear Wave Velocity Data at BPA-47
	2.5.4-209E Shear Wave Velocity Data at BPA-48 (Multiple Methods)
	2.5.4-209F Shear Wave Velocity Data at BPA-49 (Multiple Methods)
	2.5.4-209G Shear Wave Velocity Data at BPA-50
	2.5.4-210 Pre-HNP Unit 1 HAR Site Topography
	2.5.4-211A Structure Foundation and Excavation Extents – HAR 2 Plant South to North
	2.5.4-211B Structure Foundation and Excavation Extents – HAR 2 Plant West to East
	2.5.4-212A Structure Foundation and Excavation Extents – HAR 3 Plant South to North
	2.5.4-212B Structure Foundation and Excavation Extents – HAR 3 Plant West to East
	2.5.4-213 Magnetometer Survey Results and Mapped Diabase Dikes
	2.5.4-214A Shear Wave Velocities at HAR 2 Boreholes: At Measured Elevations
	2.5.4-214B Shear Wave Velocities at HAR 2 Boreholes: Elevations Adjusted to Correlate Dip-Related Strata
	2.5.4-215A Shear Wave Velocities at HAR 3 Boreholes: At Measured Elevations
	2.5.4-215B Shear Wave Velocities at HAR 3 Boreholes: Elevations Adjusted to Correlate Dip-Related Strata
	2.5.4-216A Stereonet Plot of Acoustic Log Bedding Planes and Fractures at HAR 2
	2.5.4-216B Stereonet Plot of Acoustic Log Bedding Planes and Fractures at HAR 3
	2.5.4-217A Seismic Refraction Compressional Wave Velocity Profiles – HAR 2
	2.5.4-217B Seismic Refraction Compressional Wave Velocity Profiles – HAR 3
	2.5.4-218 Interpreted Top of Competent Rock (Layer 3) from Seismic Refraction Data

	LIST OF APPENDICES
	2AA Earthquake Catalog
	2BB Soil Borehole and Rock Core Logs


	CHAPTER 3
	3.1 CONFORMANCE WITH NUCLEAR REGULATORY COMMISSION GENERAL DESIGN CRITERIA
	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 Designedfor 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
	3.5.1.5 Missiles Generated by Events Near the Site
	3.5.1.6 Aircraft Hazards
	3.5.4 COMBINED LICENSE INFORMATION

	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
	3.7.2.12 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 Analysis of Nuclear Island Structures
	3.7.5.5 Free Field Acceleration Sensor


	3.8 DESIGN OF CATEGORY I STRUCTURES
	3.8.5.1 Description of the Foundations

	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, and/or Repair 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

	3.9.9 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
	3.2-2R Seismic Classification of Building Structures

	LIST OF FIGURES
	3.7-201 Horizontal and Vertical Nuclear Island FIRS for HAR 2
	3.7-202 Horizontal and Vertical Nuclear Island FIRS for HAR 3
	3.7-203 Horizontal and Vertical Annex Building FIRS for HAR 2
	3.7-204 Horizontal and Vertical Annex Building FIRS for HAR 3


	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
	LIST OF FIGURES

	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

	5.2.6 COMBINED LICENSE INFORMATION ITEMS
	5.2.6.1 ASME Code and Addenda
	5.2.6.2 Plant-Specific Inspection Program

	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



	5.4 COMPONENT AND SUBSYSTEM DESIGN
	5.4.2.5 Steam Generator Inservice Inspection
	5.4.15 COMBINED LICENSE INFORMATION ITEMS
	5.4.16 REFERENCES

	LIST OF TABLES
	LIST OF FIGURES

	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


	6.2 CONTAINMENT SYSTEMS
	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
	6.3.8 COMBINED LICENSE INFORMATION
	6.3.8.1 Containment Cleanliness Program


	6.4 HABITABILITY SYSTEMS
	6.4.3 SYSTEM OPERATION
	6.4.4 SYSTEM SAFETY EVALUATION
	6.4.4.1 Dual Unit Analysis
	6.4.4.2 Toxic Chemical Habitability Analysis

	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 forUltrasonic 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


	APP. 6A FISSION PRODUCT DISTRIBUTION IN THE AP1000 POST-DESIGN BASIS ACCIDENT CONTAINMENT ATMOSPHERE
	LIST OF TABLES
	LIST OF FIGURES

	CHAPTER 7
	7.1 INTRODUCTION
	7.2 REACTOR TRIP
	7.3 ENGINEERED SAFETY FEATURES
	7.4 SYSTEMS REQUIRED FOR SAFE SHUTDOWN
	7.5 SAFETY-RELATED DISPLAY INFORMATION
	7.6 INTERLOCK SYSTEMS IMPORTANT TO SAFETY
	7.7 CONTROL AND INSTRUMENTATION SYSTEMS
	LIST OF TABLES
	7.5-201 Post-Accident Monitoring System

	LIST OF FIGURES

	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 OFF-SITE POWER SYSTEM
	8.2.1 SYSTEM DESCRIPTION
	8.2.1.1 Transmission Switchyard
	8.2.1.1.1 HNP and HAR 2 Switchyard
	8.2.1.1.2 HAR 3 Switchyard
	8.2.1.1.3 Failure Modes and Effects Analysis (FMEA)
	8.2.1.1.4 Transmission System Provider/Operator (TSP/TSO)

	8.2.1.2 Transformer Area
	8.2.1.2.1 Switchyard Protection Relay Scheme

	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 ECTRICAL POWER

	8.3 ON-SITE POWER SYSTEM
	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 Operations, 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
	8.3.2.1.1.1 Class 1E DC Distribution
	8.3.2.1.4 Maintenance and Testing
	8.3.3 COMBINED LICENSE INFORMATION FOR ON-SITE 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 HAR 2 to PEC Transmission System
	8.2-202 Transmission Lines Connecting HAR 3 to PEC Transmission System

	LIST OF FIGURES
	8.2-201 Off-Site Power System One-Line Diagram HNP and HAR 2
	8.2-202 Off-Site Power System One-Line Diagram HAR 3
	8.2-203 Transmission Line Routing HAR 2 and HAR 3
	8.2-204 Schematic Connections to 230 kV Switchyards


	CHAPTER 9
	9.1 FUEL STORAGE AND HANDLING
	9.1.4.3.8 Radiation Monitoring
	9.1.4.4 Inspection and Testing Requirements
	9.1.5 OVERHEAD HEAVY LOAD HANDLING SYSTEM
	9.1.5.3 Safety Evalauation
	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
	9.2.6.2.1 General Description
	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

	9.2.9.2.1 General Description
	9.2.9.2.2 Component Description
	9.2.9.5 Instrument 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

	9.2.11.2 System Description
	9.2.11.2.1 General Description
	9.2.11.2.2 Component Description

	9.2.11.3 System Operation
	9.2.11.4 Safety Evaluation
	9.2.11.5 Tests and Inspections
	9.2.11.6 Instrumentation Applications

	9.2.12 HARRIS LAKE MAKEUP WATER SYSTEM
	9.2.12.1 Design Basis
	9.2.12.1.1 Safety Design Basis
	9.2.12.1.2 Power Generation Design Basis

	9.2.12.2 System Description
	9.2.12.2.1 General Description
	9.2.12.2.2 Component Description

	9.2.12.3 System Operation
	9.2.12.4 Safety Evaluation
	9.2.12.5 Tests and Inspections
	9.2.12.6 Instrumentation Applications
	9.2.12.6.1 Instrumentation
	9.2.12.6.2 Controls


	9.2.13 COMBINED LICENSE INFORMATION
	9.2.13.1 Potable Water
	9.2.13.2 Waste Water Retention Basins

	9.2.14 REFERENCES

	9.3 PROCESS AUXILIARIES
	9.3.7 COMBINED LICENSE INFORMATION

	9.4 AIR-CONDITIONING, HEATING, COOLING, AND VENTILATION SYSTEM
	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

	9.5.2.2.3.1 Off-Site Interfaces
	9.5.2.2.3.2 Emergency Off-Site Communications
	9.5.2.2.3.2.1 Private Automatic Branch Exchange (PABX) TelephoneSystem
	9.5.2.2.3.2.2 Selective Signaling System
	9.5.2.2.3.2.3 NRC FTS 2001 Telephone Lines
	9.5.2.2.3.2.4 Microwave Communications
	9.5.2.2.3.2.5 Emergency Communications System
	9.5.2.2.3.2.6 Emergency Radio (Crisis Management Radio) System
	9.5.2.2.3.2.7 Emergency Telephone System

	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 Control (Switchyard) Building
	9A.3.3.3 Diesel Generator Fuel Oil Storage Tank Areas
	9A.3.3.4 Hydrogen Storage Tank Area
	9A.3.3.5 Natural Draft Cooling Towers
	9A.3.3.6 Raw Water Pump House
	9A.3.3.7 Service Water System Cooling Towers
	9A.3.3.8 Transformer Areas
	9A.3.3.9 Administrative Building

	9A.4 REFERENCES

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

	LIST OF FIGURES

	CHAPTER 10
	10.1 SUMMARY DESCRIPTION
	10.1.3 COMBINED LICENSE INFORMATION ON ERROSION-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 Judgment
	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


	10.2 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 Test and Inspections
	10.4.5.5 Instrumentation Applications
	10.4.7.2.1 General Description
	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 and Raw Water Systems
	10.4-202 Raw Water Distribution System


	CHAPTER 11
	11.1 SOURCE TERMS
	11.2 LIQUID WASTE MANAGEMENT SYSTEM
	11.2.1.2.5.2 Use of Mobile and Temporary Equipment
	11.2.3.3 Dilution Factor
	11.2.3.4 Release Concentrations
	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


	11.3 GASEOUS WASTE MANAGEMENT SYSTEM
	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


	11.4 SOLID WASTE MANAGEMENT
	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

	11.4.7 REFERENCES

	11.5 RADIATION MONITORING
	11.5.1.2 Power Generation Design Basis
	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
	11.5.7 COMBINED LICENSE INFORMATION
	11.5.8 REFERENCES

	LIST OF TABLES
	11.2-201 Dilution Factors and Population Data
	11.2-202 LADTAP II Input for Individual Dose Rates
	11.2-203 Individual Dose Rates
	11.2-204 Comparison of Annual Average Liquid Release Concentrations with 10 CFR 20 Effluent Concentration Limits for Expected Releases – Two Units
	11.2-205 Comparison of Annual Average Liquid Release Concentrations with 10 CFR 20 Effluent Concentration Limits for Releases with Maximum Defined Fuel Defects – Two Units
	11.2-206 Comparison of Maximum Exposed Individual Doses from the HAR Site with the 40 CFR Part 190 Criteria (mrem/yr)
	11.2-207 Liquid Pathways Consumption Factors for the Maximum Exposed Individual
	11.2-208 Population Doses from Liquid Effluents (person rem /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 Maximum Individual Doses Compared to 10 CFR 50 Appendix
	11.3-209 Population Doses
	11.5-201 Minimum Sampling Frequency
	11.5-202 Minimum Sensitivities

	LIST OF FIGURES

	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
	12.2.3 COMBINED LICENSE INFORMATION

	12.3 RADIATION PROTECTION DESIGN FEATURES
	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

	12.4.4 REFERENCES

	12.5 HEALTH PHYSICS FACILITY DESIGN
	12.5.5 COMBINED LICENSE INFORMATION

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

	LIST OF TABLES
	12.4-201 Comparison of HAR Construction Worker Estimated Radiation Doses Compared to 10 CFR 20.1301 Public Dose Criteria

	LIST OF FIGURES

	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 and Services
	13.1.1.2.2 Nuclear Oversight Section
	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 Response Organization
	13.1.1.2.12 Outside Contractual Assistance

	13.1.1.3 Organizational Arrangement
	13.1.1.3.1 Executive Management Organization
	13.1.1.3.1.1 Chief Executive Officer - Progress Engery, Inc
	13.1.1.3.1.2 Senior Vice President – Nuclear Generation Group / Chief Nuclear Officer
	13.1.1.3.1.3 President/CEO - Progress Energy Florida
	13.1.1.3.1.4 Vice President – Nuclear Plant Development
	13.1.1.3.1.5 Vice President – Nuclear Oversight
	13.1.1.3.1.6 Vice President – HNP
	13.1.1.3.1.7 Vice President – Nuclear Engineering and Services
	13.1.1.3.1.8 Vice President – Nuclear Operations Department
	13.1.1.3.1.9 Director – Nuclear Oversight
	13.1.1.3.1.10 Manager – Materials Services
	13.1.1.3.1.11 Director – Nuclear Protective Services
	13.1.1.3.1.12 Director-Nuclear Information Technology

	13.1.1.3.2 Site Support Organization
	13.1.1.3.2.1 Manager – Harris Engineering and Support
	13.1.1.3.2.1.1 Superintendent – System Engineering
	13.1.1.3.2.1.2 Superintendent – Design Engineering
	13.1.1.3.2.1.3 Superintendent – Technical Services

	13.1.1.3.2.2 Manager – Nuclear Oversight HNP
	13.1.1.3.2.3 Manager – Support Services
	13.1.1.3.2.3.1 Supervisor – Licensing and Regulatory Programs
	13.1.1.3.2.3.2 Supervisor – Self Evaluation and Document Services
	13.1.1.3.2.3.3 Supervisor – Emergency Preparedness
	13.1.1.3.2.3.4 Supervisor – Financial Services

	13.1.1.3.2.4 Manager – Training HNP
	13.1.1.3.2.4.1 Superintendent – Operations Training
	13.1.1.3.2.4.2 Supervisor – Technical Training

	13.1.1.3.2.5 Superintendent – Materials and Contract Services
	13.1.1.3.2.6 Manager – Security
	13.1.1.3.2.7 Manager – Nuclear Information Technology


	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 Director – Site Operations
	13.1.2.1.2 Plant General Manager
	13.1.2.1.2.1 Manager – Maintenance
	13.1.2.1.2.2 Maintenance Superintendents
	13.1.2.1.2.3 Maintenance Supervisors
	13.1.2.1.2.4 Maintenance Mechanics, Electricians, and Instrumentation and Control Technicians
	13.1.2.1.2.5 Manager – Outage and Scheduling
	13.1.2.1.2.6 Superintendent – Radiation Protection
	13.1.2.1.2.7 Supervisors – Radiation Protection
	13.1.2.1.2.8 Radiation Protection Technicians
	13.1.2.1.2.9 Superintendent – Environmental & Chemistry

	13.1.2.1.3 Operations Department
	13.1.2.1.3.1 Manager – Operations
	13.1.2.1.3.2 Manager – Shift Operations
	13.1.2.1.3.3 Superintendent – Operations Support
	13.1.2.1.3.4 Shift Manager - Operations
	13.1.2.1.3.5 Unit Senior Control Operator
	13.1.2.1.3.6 Unit Control Operator
	13.1.2.1.3.7 Non-Licensed Operator
	13.1.2.1.3.8 Shift Technical Advisor
	13.1.2.1.3.9 Supervisor – Fire Protection
	13.1.2.1.3.10 Radwaste Operations Lead

	13.1.2.1.4 Conduct of Operations
	13.1.2.1.5 Operating Shift Crews
	13.1.2.1.6 Fire Brigade


	13.1.3 QUALIFICATION REQUIREMENTS OF NUCLEAR PLANT PERSONNEL
	13.1.3.1 Minimum Qualification Requirements
	13.1.3.2 Qualification Documentation

	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
	13.5.2.2.6.1 Maintenance Procedures
	13.5.2.2.6.2 Inspection Procedures
	13.5.2.2.6.3 Modification Procedures

	13.5.2.2.7 Material Control Procedures
	13.5.2.2.8 Security Procedures


	13.5.3 COMBINED LICENSE INFORMATION ITEM
	13.5.4 REFERENCES

	13.6 SECURITY
	13.6.1 COMBINED LICENSE INFORMATION ITEMS
	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 Corporate and Engineering Organization
	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
	14.2.2 ORGANIZATION, STAFFING, AND RESPONSIBILITIES
	14.2.2.1 PT&O Organization
	14.2.2.1.1 Plant Test & Operations (PT&O) Manager
	14.2.2.1.2 Plant Test & Operations Support Manager
	14.2.2.1.3 PT&O Engineers
	14.2.2.1.4 Startup Manager
	14.2.2.1.5 Startup Engineers


	14.2.2.2 PT&O Organization Personnel Qualifications and Training
	14.2.3.2 Review of Test Results
	14.2.8 TEST PROGRAM SCHEDULE
	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
	14.2.9.4.28 Harris Lake Makeup Water System
	14.2.10.4.29 Cooling Tower(s)
	14.2.11 REFERENCES

	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


	14.4 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

	LIST OF TABLES
	14.3-201 ITAAC Screening Summary

	LIST OF FIGURES

	CHAPTER 15
	15.0 ACCIDENT ANALYSES
	15.1 INCREASE IN HEAT REMOVAL FROM THE PRIMARY SYSTEM
	15.2 DECREASE IN HEAT REMOVAL BY THE SECONDARY SYSTEM
	15.3 DECREASE IN REACTOR COOLANT SYSTEM FLOW RATE
	15.4 REACTIVITY AND POWER DISTRIBUTION ANOMALIES
	15.5 INCREASE IN REACTOR COOLANT INVENTORY
	15.6 DECREASE IN REACTOR COOLANT INVENTORY
	15.6.5.3.7.3 Atmospheric Dispersion Factors

	15.7 RADIOACTIVE RELEASE FROM A SUBSYSTEM OR COMPONENT
	15.7.3 RELEASE OF RADIOACTIVITY TO THE ENVIRONMENT DUE TO A LIQUID TANK FAILURE
	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.3.3 ATMOSPHERIC DISPERSION FACTORS

	APP. 15B REMOVAL OF AIRBORNE ACTIVITY FROM THE CONTAINMENT ATMOSPHERE FOLLOWING A LOCA
	LIST OF TABLES
	15.7-201 AP1000 Tanks Containing Radioactive Liquid

	LIST OF FIGURES

	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
	LIST OF FIGURES

	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
	17.5 QUALITY ASSURANCE PROGRAM DESCRIPTION – NEW LICENSE APPLICANTS
	17.6 MAINTENANCE RULE PROGRAM
	17.7 COMBINED LICENSE INFORMATION ITEMS
	17.8 REFERENCES
	LIST OF TABLES
	LIST OF FIGURES

	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
	LIST OF FIGURES

	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 CONTAINEMENT 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
	19.56 PRA INTERNAL FLOODING ANALYSIS
	19.57 INTERNAL FIRE ANALYSIS
	19.58 WINDS, FLOODS, AND OTHER EXTERNAL EVENTS
	19.59 PRA RESULTS AND INSIGHTS
	19.59.10.5 Combined License Information
	19.59.10.6 PRA Configuration Controls

	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
	APP. 19F MALEVOLENT AIRCRAFT IMPACT
	LIST OF TABLES
	LIST OF FIGURES


	ENVIRONMENTAL REPORT
	CHAPTER 1
	1.0 INTRODUCTION TO THE ENVIRONMENTAL REPORT
	1.1 THE PROPOSED PROJECT
	1.1.1 THE APPLICANT AND OWNER
	1.1.2 SITE LOCATION
	1.1.3 REACTOR INFORMATION
	1.1.4 COOLING SYSTEM INFORMATION
	1.1.5 TRANSMISSION SYSTEM INFORMATION
	1.1.6 THE NATURE OF THE PROPOSED ACTION AND CONSTRAINTS
	1.1.7 CONSTRUCTION START DATE

	1.2 STATUS OF REVIEWS, APPROVALS, AND CONSULTATIONS
	1.3 REFERENCES
	LIST OF TABLES
	1.2-1 Federal, State, and Local Environmental Permits and Authorizations

	LIST OF FIGURES
	1.1-1 Site Map of the Harris Site


	CHAPTER 2
	2.0 ENVIRONMENTAL DESCRIPTION
	2.1 STATION LOCATION
	2.1.1 REFERENCES

	2.2 LAND
	2.2.1 HAR SITE AND VICINITY
	2.2.2 TRANSMISSION CORRIDORS AND APPURTENANT AREAS
	2.2.3 REGION
	2.2.4 REFERENCES

	2.3 WATER
	2.3.1 HYDROLOGY
	2.3.1.1 Freshwater Streams
	2.3.1.2 Lakes and Impoundments
	2.3.1.3 Groundwater

	2.3.2 WATER USE
	2.3.2.1 Surface Water Use for HAR 2 and HAR 3
	2.3.2.2 Surface Water Use
	2.3.2.3 Groundwater Use

	2.3.3 WATER QUALITY
	2.3.3.1 Freshwater Streams
	2.3.3.2 Harris Lake
	2.3.3.3 Groundwater
	2.3.3.4 Impaired Waters and Pollutant Sources

	2.3.4 REFERENCES

	2.4 ECOLOGICAL DESCRIPTION
	2.4.1 TERRESTRIAL ECOLOGY
	2.4.1.1 Plant Site
	2.4.1.2 Harris Reservoir Perimeter
	2.4.1.3 Harris Lake Makeup Water System Intake Structureand Pumphouse
	2.4.1.4 Harris Lake Makeup Water System Pipeline Corridor
	2.4.1.5 Transmission Lines

	2.4.2 AQUATIC ECOLOGY
	2.4.2.1 Harris Reservoir
	2.4.2.2 Harris Reservoir Perimeter up to 73-Meter (240-Foot) Contour
	2.4.2.3 Cape Fear River
	2.4.2.4 Harris Lake Makeup Water System Intake Structureand Pumphouse
	2.4.2.5 Transmission Line Corridor

	2.4.3 REFERENCES

	2.5 SOCIOECONOMICS
	2.5.1 DEMOGRAPHICS
	2.5.1.1 Population within 16 km (10 mi.)
	2.5.1.2 Population between 16 and 80 km (10 and 50 mi.)
	2.5.1.3 Demographic Characteristics of the Enclosed Population within 80 km (50 mi.)

	2.5.2 COMMUNITY CHARACTERISTICS
	2.5.2.1 Economic Characteristics
	2.5.2.2 Political Structure
	2.5.2.3 Social Structure
	2.5.2.4 Housing Information
	2.5.2.5 Educational System
	2.5.2.6 Recreation
	2.5.2.7 Public Services and Facilities
	2.5.2.8 Transportation Facilities
	2.5.2.9 Distinctive Communities
	2.5.2.10 Agriculture

	2.5.3 HISTORIC PROPERTIES
	2.5.3.1 Historic Properties Adjacent to HAR and Transmission Corridors
	2.5.3.2 Consultation with SHPO

	2.5.4 ENVIRONMENTAL JUSTICE
	2.5.4.1 Racial, Ethnic, and Special Groups
	2.5.4.2 Income Characteristics

	2.5.5 REFERENCES

	2.6 GEOLOGY
	2.6.1 GEOLOGIC SETTING
	2.6.1.1 Physiographic Province
	2.6.1.2 Geologic History
	2.6.1.3 Geologic Units
	2.6.1.4 Geologic Structures
	2.6.1.5 Soils and Weathering

	2.6.2 ENVIRONMENTAL IMPACT TO GEOLOGIC SETTING
	2.6.3 REFERENCES

	2.7 METEOROLOGY AND AIR QUALITY
	2.7.1 GENERAL CLIMATE
	2.7.1.1 General Description
	2.7.1.2 Winds
	2.7.1.3 Temperature
	2.7.1.4 Atmospheric Moisture
	2.7.1.5 Precipitation

	2.7.2 REGIONAL AIR QUALITY
	2.7.3 SEVERE WEATHER
	2.7.3.1 Thunderstorms, Hail, and Lightning
	2.7.3.2 Tornadoes and Severe Wind
	2.7.3.3 Heavy Snow and Severe Glaze Storms
	2.7.3.4 Hurricanes
	2.7.3.5 Inversions and High Air Pollution Potential

	2.7.4 LOCAL METEOROLOGY
	2.7.4.1 Normal and Extreme Values of Meteorological Parameters
	2.7.4.2 Local Meteorological Conditions for Design and Operating Bases

	2.7.5 ON-SITE METEOROLOGICAL MEASUREMENTS PROGRAM
	2.7.6 SHORT-TERM DIFFUSION ESTIMATES
	2.7.6.1 Objective
	2.7.6.2 X/Q Estimates Using the PAVAN Computer Codeand On-Site Data
	2.7.6.3 X/Q Estimates for Short-Term Diffusion Calculations

	2.7.7 LONG-TERM (ROUTINE) DIFFUSION ESTIMATES
	2.7.7.1 Objective
	2.7.7.2 Calculations

	2.7.8 REFERENCES

	2.8 RELATED FEDERAL PROJECT ACTIVITIES
	2.8.1 TRANSMISSION LINES
	2.8.2 HIGHWAY IMPROVEMENTS
	2.8.3 REFERENCES

	LIST OF TABLES
	2.1-1 Universal Transverse Mercator (UTM) Coordinates of Proposed Reactors
	2.2-1 USGS Land Use Categories for the HAR Site and Vicinity
	2.2-2 USGS Land Use Categories for the HAR Region
	2.3-1 Monthly Mean Streamflow Measurements for Buckhorn Creek, NC
	2.3-2 Yearly Peak Streamflow Measurements for Buckhorn Creek, NC
	2.3-3 Calculated Peak Flood Magnitudes and Frequencies at the Buckhorn Creek and Lillington Monitoring Stations
	2.3-4 Monthly Mean Measurements at the Buckhorn Creek Gauging Station (USGS 02102192)
	2.3-5 Cape Fear River Basin Monitoring Station Summary
	2.3-6 Monthly Mean Streamflow Measurements for the Cape Fear Riverat the Lillington Gauging Station (USGS 02102500)
	2.3-7 Yearly Peak Streamflow Measurements for the Cape Fear River at the Lillington Gauging Station (USGS 02102500)
	2.3-8 Monthly Mean Measurements for the Cape Fear River at the Lillington Gauging Station (USGS 02102500)
	2.3-9 Water Level Elevations of the Auxiliary and Main Reservoirs
	2.3-10 USDA Soil Summary
	2.3-11 Slug Test Results Data Reduction
	2.3-12 Groundwater Linear Flow Velocity
	2.3-13 Summary of Piezometer and Monitoring Well Construction Details
	2.3-14 Summary of Groundwater Levels within the Plant Site
	2.3-15 Summary of Groundwater Vertical Gradients within the HAR Site
	2.3-16 HAR Water Flow Summary
	2.3-17 Public Water Supply Users within 9.7 Kilometers (6 Miles) of the HAR Site
	2.3-18 Public Water Supply Users within 16 Kilometers (10 Miles) of the HAR Site
	2.3-19 Public Water Supply Users within 16 Kilometers (10 Miles) of the HAR Site by Water Type
	2.3-20 Public Water Supply Users within 40 Kilometers (25 Miles) of the HAR Site
	2.3-21 Public Water Supply Users within 40 Kilometers (25 Miles) of the HAR Site
	2.3-22 USGS County Water Use Data — North Carolina 2000
	2.3-23 1997 and 2010 Cape Fear River Population and Water Use as Reported by Local Water Supply Plan (LWSP) Systems
	2.3-24 Estimated Uses for Water within Cape Fear River Basin
	2.3-25 Location and Distance of Nearest Residences Relative to the HAR Site
	2.3-26 Field Parameters from USGS Station 02102500 — Cape Fear River at Lillington, NC
	2.3-27 Summary of Metals Analyses from USGS Station 02102500— Cape Fear River at Lillington, NC
	2.3-28 Water Chemistry from USGS Station 02102500 — Cape Fear River at Lillington, NC
	2.3-29 Field Parameters from DWQ Station B6160000 — Cape Fear River at NC 42 near Corinth, NC
	2.3-30 Summary of Metals Analyses from DWQ Station B6160000— Cape Fear River at NC 42 near Corinth, NC
	2.3-31 Water Chemistry Data from DWQ Station B6160000 — Cape Fear River at NC 42 near Corinth, NC
	2.3-32 Field Parameters from DWQ Station B6370000 — Cape Fear River at US 401 at Lillington, NC
	2.3-33 Summary of Metals Analyses from DWQ Station B6370000— Cape Fear River at US 401 at Lillington, NC
	2.3-34 Water Chemistry Data from DWQ Station B6370000 — Cape Fear River at US 401 at Lillington, NC
	2.3-35 Summary of Water Chemistry Data from Buckhorn Creek and Cape Fear River from 1978 – 1983
	2.3-36 Field Parameters from USGS Station 02098198 — Haw River below B. Everett Jordan Dam, Moncure, NC
	2.3-37 Analytical Results for Metals from USGS Station 02098198— Haw River below B. Everett Jordan Dam, Moncure, NC
	2.3-38 Water Chemistry from USGS Station 02098198 — Haw River below B. Everett Jordan Dam, Moncure, NC
	2.3-39 Field Parameters from DWQ Station B4050000 — Haw River below B. Everett Jordan Dam near Moncure, NC
	2.3-40 Summary of Metals Analyses from DWQ Station B4050000— Haw River below B. Everett Jordan Dam near Moncure, NC
	2.3-41 Water Chemistry Data from DWQ Station B4050000 — Haw River below B. Everett Jordan Dam near Moncure, NC
	2.3-42 Field Parameters from USGS Station 02102000 — Deep River at Moncure, NC
	2.3-43 Analytical Results for Metals from USGS Station 02102000— Deep River at Moncure, NC
	2.3-44 Water Chemistry Data from USGS Station 02102000 — Deep River at Moncure, NC
	2.3-45 Field Parameters from DWQ Station B6050000 — Deep River at CSX RR Bridge near Moncure, NC
	2.3-46 Summary of Metals Analyses from DWQ Station B6050000— Deep River at CSX RR Bridge near Moncure, NC
	2.3-47 Water Chemistry Data from DWQ Station B6050000 — Deep River at CSX RR Bridge near Moncure, NC
	2.3-48 Summary of Water Chemistry Data from Harris Reservoir, 1990 – 2004
	2.3-49 Summary of Temperature Data from Harris Reservoir, 1990 – 2004
	2.3-50 Summary of Dissolved Oxygen Data from Harris Reservoir, 1990 – 2004
	2.3-51 Summary of Specific Conductance Data from Harris Reservoir, 1990 – 2004
	2.3-52 Summary of pH Data from Harris Reservoir, 1990–2004
	2.3-53 Summary of Secchi Disk Transparency Depths from Harris Reservoir, 1990–2004
	2.3-54 Groundwater Analytical Data
	2.3-55 North Carolina 303(d) Listed Streams for Chatham, Harnett, Lee,and Wake Counties
	2.4-1 Birds Sited Near Jordan Lake and Raleigh, NC
	2.4-2 Species with Potential to Utilize Habitats occurring in theFour-County Area Surrounding Shearon Harris Nuclear Plant
	2.4-3 Summary of In Situ Results Progress Energy Biological Assessment
	2.4-4 Summary of Species Distribution in Lake
	2.4-5 Summary of Benthic Macroinvertebrate Bioassessment Scores Progress Energy Biological Assessment
	2.4-6 Fish Community NCIBI Metric Values, Ratings, and Total Scores for Progress Energy Stations, August 2006 Progress Energy Biological Assessment
	2.4-7 Wetlands Affected by Proposed Elevation in Harris Lake
	2.4-8 Ephemeral Streams between the 67- and 73.2-meter (220- and 240-foot) Mean Sea Level Contours
	2.4-9 Intermittent Streams between the 67- and 73.2-meter (220- and 240-foot) Mean Sea Level Contours
	2.4-10 Perennial Streams between the 67- and 73.2-meter (220- and 240-foot) Mean Sea Level Contours
	2.4-11 Fish Species Found in Greatest Abundance on Cape Fear River Tributaries
	2.4-12 Streams Crossed by Makeup Water Line from Cape Fear River
	2.5-1 2000 Resident and Transient Population within 16 km (10 mi.)
	2.5-2 Resident and Transient Population Projections within 16 km (10 mi.)
	2.5-3 2000 Resident and Transient Population between 16 km and 80km (10 mi. and 50 mi.)
	2.5-4 Resident and Transient Population Projections between 16 kmand 80 km (10 mi. and 50 mi.)
	2.5-5 Age and Gender Distribution within the Region
	2.5-6 Schools Located within 10 Miles of EPZ
	2.5-7 Medical Facilities and Assisted Living Facilities near HAR Site
	2.5-8 Correctional Facilities - Four Counties Surrounding the HAR Site
	2.5-9 Racial and Ethnic Distribution within the Region
	2.5-10 Income Distribution within the Region - Percent of Households
	2.5-11 Largest Companies in Chatham, Harnett, and Wake Counties (Government/Public Not Included)
	2.5-12 Regional Employment by Industry
	2.5-13 Regional Employment Trends
	2.5-14 Regional Housing Characteristics
	2.5-15 Residential Building Permits for Wake, Chatham, Lee, and Harnett Counties
	2.5-16 Homes for Rent and for Sale near HNP
	2.5-17 Apartments for Rent near HNP
	2.5-18 Median Home Value and Median Income by County
	2.5-19 Primary and Secondary Schools
	2.5-20 Recreational Areas within 80 km (50 mi.) of the HAR Site
	2.5-21 2006 Hunting Statistics
	2.5-22 Campgrounds within 25 Miles of New Hill
	2.5-23 Campgrounds within 50 Miles of New Hill
	2.5-24 Water Treatment Plants/Intakes
	2.5-25 Wastewater Treatment Facilities
	2.5-26 Public Water Supply Wells
	2.5-27 Public Airports within 32 km (20 mi.) of the HAR Site
	2.5-28 Aircraft Operations – Raleigh-Durham International Airport
	2.5-29 Agricultural Lands
	2.5-30 2003 Agricultural Cash Receipts (Thousands of Dollars)
	2.5-31 Historic Properties Within 16 km (10 mi.) of the HAR Site
	2.7-1 Regional Meteorological Observation Station Locations
	2.7-2 Climatological Data from Charlotte, Greensboro, Raleigh-Durham,and Wilmington, NC
	2.7-3 Summary of Designated Nonattainment Areas by County in North Carolina
	2.7-4 Summary of Reported Tornado Occurrences in North Carolina
	2.7-5 Summary of Reported Tornado Occurrences in Wake and Surrounding Counties
	2.7-6 Reported Tornado Occurrences in North Carolina, 1950 to 2006
	2.7-7 Seasonal Frequencies of Inversions below 152 m (500 ft.) in Greensboro, NC
	2.7-8 Mean Monthly Mixing Depths at Greensboro, NC
	2.7-9 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Lower Wind Level, Category A
	2.7-10 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Lower Wind Level, Category B
	2.7-11 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Lower Wind Level, Category C
	2.7-12 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Lower Wind Level, Category D
	2.7-13 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Lower Wind Level, Category E
	2.7-14 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Lower Wind Level, Category F
	2.7-15 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Lower Wind Level, Category G
	2.7-16 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Lower Wind Level, All Categories
	2.7-17 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1995, Lower Wind Level, All Categories
	2.7-18 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1995 to February 29, 1996, Lower Wind Level, All Categories
	2.7-19 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1996 to February 28, 1997, Lower Wind Level, All Categories
	2.7-20 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1997 to February 28, 1998, Lower Wind Level, All Categories
	2.7-21 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1998 to February 28, 1999, Lower Wind Level, All Categories
	2.7-22 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Percentage of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Lower Wind Level, All Categories
	2.7-23 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: January (All Years), Lower Wind Level, All Categories
	2.7-24 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: February (All Years), Lower Wind Level, All Categories
	2.7-25 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March (All Years), Lower Wind Level, All Categories
	2.7-26 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: April (All Years), Lower Wind Level, All Categories
	2.7-27 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: May (All Years), Lower Wind Level, All Categories
	2.7-28 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: June (All Years), Lower Wind Level, All Categories
	2.7-29 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: July (All Years), Lower Wind Level, All Categories
	2.7-30 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: August (All Years), Lower Wind Level, All Categories
	2.7-31 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: September (All Years), Lower Wind Level, All Categories
	2.7-32 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: October (All Years), Lower Wind Level, All Categories
	2.7-33 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record:November (All Years), Lower Wind Level, All Categories
	2.7-34 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record:December (All Years), Lower Wind Level, All Categories
	2.7-35 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Upper Wind Level, Category A
	2.7-36 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Upper Wind Level, Category B
	2.7-37 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Upper Wind Level, Category C
	2.7-38 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Upper Wind Level, Category D
	2.7-39 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Upper Wind Level, Category E
	2.7-40 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Upper Wind Level, Category F
	2.7-41 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Upper Wind Level, Category G
	2.7-42 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Upper Wind Level, All Categories
	2.7-43 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1994 to February 28, 1995, Upper Wind Level, All Categories
	2.7-44 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1995 to February 29, 1996, Upper Wind Level, All Categories
	2.7-45 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1996 to February 28, 1997, Upper Wind Level, All Categories
	2.7-46 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1997 to February 28, 1998, Upper Wind Level, All Categories
	2.7-47 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March 1, 1998 to February 28, 1999, Upper Wind Level, All Categories
	2.7-48 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Percentage of Occurrence), Period of Record: March 1, 1994 to February 28, 1999, Upper Wind Level, All Categories
	2.7-49 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record:January (All Years), Upper Wind Level, All Categories
	2.7-50 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: February (All Years), Upper Wind Level, All Categories
	2.7-51 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: March (All Years), Upper Wind Level, All Categories
	2.7-52 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: April (All Years), Upper Wind Level, All Categories
	2.7-53 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: May (All Years), Upper Wind Level, All Categories
	2.7-54 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: June (All Years), Upper Wind Level, All Categories
	2.7-55 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: July (All Years), Upper Wind Level, All Categories
	2.7-56 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: August (All Years), Upper Wind Level, All Categories
	2.7-57 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: September (All Years), Upper Wind Level, All Categories
	2.7-58 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: October (All Years), Upper Wind Level, All Categories
	2.7-59 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: November (All Years), Upper Wind Level, All Categories
	2.7-60 Joint Frequency Distribution of Wind Speed, Wind Direction, and Atmospheric Stability (Hours of Occurrence), Period of Record: December (All Years), Upper Wind Level, All Categories
	2.7-61 Mean Monthly and Annual Mean Temperatures (°F), ShearonHarris Nuclear Power Plant Meteorological Monitoring Station, Period of Record for January 14, 1976 to December 31, 1978 and March 1, 1994 to February 28, 1999
	2.7-62 Mean Monthly and Annual Maximum and Minimum Temperatures (°F), Shearon Harris Nuclear Power Plant Meteorological Monitoring Station, Period of Record: January 14, 1976 to December 31, 1978
	2.7-63 Summary of Mean Daily Temperatures (°F)
	2.7-64 Summary of Diurnal Relative Humidity (%)
	2.7-65 Summary of Wet and Dry Bulb Temperature Observations
	2.7-66 Comparison of Mean Dew-Point Temperatures (°F)
	2.7-67 Mean Dew-Point Temperatures (°F), Shearon Harris Nuclear Power Plant Meteorological Monitoring Station Period of Record: January 14, 1976 to December 31, 1978
	2.7-68 Summary of Average Monthly and Annual Precipitation Measurements (in.)
	2.7-69 Monthly and Annual Precipitation (in.), Shearon Harris Nuclear Power Plant Meteorological Monitoring Station, Period of Record: January 14, 1976 to December 31, 1978 and March 1, 1994 to February 28, 1999
	2.7-70 Average Number of Days of Fog Occurrence
	2.7-71 Frequency of Occurrence of Stability Class, Shearon Harris Nuclear Power Plant Meteorological Monitoring Station, Period of Record: January 14, 1976 to December 31, 1978
	2.7-72 HNP/HAR Meteorological Monitoring Tower Meteorological Sensor Elevations
	2.7-73 Predicted HAR 2 and HAR 3 X/Q Values
	2.7-74 Meteorological Input Data for PAVAN Model Joint Frequency Distribution by Hours Shearon Harris Nuclear Power Plant Meteorological Monitoring Station Period of Record: March 1994 to February 1999 (Lower Elevation)
	2.7-75 0 – 2 Hour 50th Percentile EAB X/Q Values for HAR 2 and HAR 3 and 0 – 30 day 50th Percentile LPZ X/Q Values for HAR 2 and HAR 3
	2.7-76 Long-Term X/Q (in sec/m3) Calculations for Routine Releases for HAR 2 and HAR 3
	2.7-77 Long-Term Average D/Q (in l/m2) Calculations for Routine Releases for HAR 2 and HAR 3
	2.7-78 Long-Term Average X/Q (in sec/m3) Calculations (2.26 Day Decay) for Routine Releases for HAR 2 and HAR 3
	2.7-79 Long-Term Average X/Q (in sec/m3) Calculations (Depleted and 8-Day Decayed) for Routine Releases for HAR 2 and HAR 3

	LIST OF FIGURES
	2.0-1 Location of HAR Structures and Cooling Towers
	2.0-2 USGS Land Use within the HNP Site
	2.0-3 Aerial Photo of HAR 2 and HAR 3 in Relationship to HNP
	2.0-4 Makeup Water Pipeline
	2.0-5 Cape Fear River Intake
	2.0-6 USGS Land Use within the Vicinity
	2.0-7 HAR Site Location and Region
	2.1-1 Site Location Map
	2.1-2 HAR Exclusion Area Boundary
	2.2-1 USGS Land Use within the HAR Site
	2.2-2 USGS Land Use within the Vicinity
	2.2-3 USGS Land Use within the Region
	2.2-4 Public Trust Properties
	2.3-1 HAR Facility Map
	2.3-2 HNP Site Map
	2.3-3 HAR 2 and HAR 3 Site Map
	2.3-4 Buckhorn Creek Drainage Basin
	2.3-5 Yearly Maximum Average Daily Streamflow Measurements – Buckhorn Creek Monitoring Station
	2.3-6 Flood Frequency Analysis Curve for Buckhorn Creek
	2.3-7 Cape Fear River Drainage Basin
	2.3-8 USGS Monitoring Stations on the Deep, Haw, and Cape Fear River
	2.3-9 Cape Fear River Drainage Basin Locks and Dams
	2.3-10 Cape Fear River Water Resource Infrastructure
	2.3-11 Yearly Maximum Average Daily Streamflow Measurements – Cape Fear River at Lillington Monitoring Station
	2.3-12 Flood Frequency Analysis Curve for Cape Fear River at Lillington, NC
	2.3-13 Bathymetry of the Cape Fear River Near Makeup Water System Pumphouse
	2.3-14 Area and Capacity Curves for the Main Reservoir (Harris Reservoir)
	2.3-15 Bathymetry of the Harris Reservoir
	2.3-16 Bathymetry of the Harris Reservoir Near Discharge Structures
	2.3-17 Bathymetry of the Harris Reservoir Near Raw Water Pumphouse
	2.3-18 Area and Capacity Curves for the Auxiliary Reservoir
	2.3-19 North Carolina Geologic Map
	2.3-20 HAR Site Soil Classification Map
	2.3-21 Potentiometric Surface Map of the Surficial/Overburden Aquifer:August 28, 2006
	2.3-22 Potentiometric Surface Map of the Bedrock Aquifer: August 28, 2006
	2.3-23 Potentiometric Surface Map of the Surficial/Overburden Aquifer: November 27/28, 2006
	2.3-24 Potentiometric Surface Map of the Bedrock Aquifer: November 27/28, 2006
	2.3-25 Potentiometric Surface Map of the Surficial/Overburden Aquifer: February 28, 2007
	2.3-26 Potentiometric Surface Map of the Bedrock Aquifer: February 28, 2007
	2.3-27 Potentiometric Surface Map of the Surficial/Overburden Aquifer:May 29, 2007
	2.3-28 Potentiometric Surface Map of the Bedrock Aquifer: May 29, 2007
	2.3-29 Site Drainage Map with HAR 2 and HAR 3
	2.3-30 Water Use Diagram for HAR 2 and HAR 3
	2.3-31 Public Water Supply Locations: 6-Mile Radius
	2.3-32 Location and Distance of Nearest Residences Relative to the HARSite
	2.3-33 Monitoring Stations on the Deep, Haw, and Cape Fear Rivers
	2.3-34 Surface Water Monitoring Locations
	2.3-35 Groundwater Monitoring Well Locations
	2.3-36 Waterbodies on North Carolina 303(d) List in the HAR Vicinity
	2.3-37 Water Treatment Plant and Water Source Locations
	2.4-1 General Site Map
	2.4-2 Progress Energy Owned Land
	2.4-3 Buckhorn Creek Drainage Basin
	2.4-4 Significant Natural Areas
	2.4-5 Proposed Location Cape Fear River Intake
	2.4-6 Makeup Water Line Detail
	2.4-7 Transmission Lines
	2.4-8 Stream Sampling Locations
	2.4-9 Sampling Areas at Harris Reservoir, 2004
	2.5-1 10 Mile Sector Chart
	2.5-2 Regional Sector Chart
	2.5-3 Regional Health Care
	2.5-4 Regional Political Jurisdictions
	2.5-5 Regional Universities and Colleges (2 - 4 year)
	2.5-6 Vicinity Water Sources
	2.5-7 Regional Emergency Services
	2.5-8 Regional Airports
	2.5-9 Airports and Airways in Vicinity of HAR
	2.5-10 Regional Minority Population
	2.5-11 Regional Low Income Population
	2.6-1 Physical Divisions of the United States [Physiography]
	2.6-2 Site Vicinity Geologic Map (40-km [25-mi.] Radius)
	2.7-1 Location of Major Meteorological Observing Stations Surrounding the HNP Site
	2.7-2 Topographic Regions of North Carolina
	2.7-3 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System March 1, 1994 Through February 28, 1999
	2.7-4 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (January Data)
	2.7-5 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (February Data)
	2.7-6 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (March Data)
	2.7-7 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (April Data)
	2.7-8 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (May Data)
	2.7-9 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (June Data)
	2.7-10 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (July Data)
	2.7-11 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (August Data)
	2.7-12 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (September Data)
	2.7-13 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (October Data)
	2.7-14 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (November Data)
	2.7-15 Wind Rose – Harris Nuclear Plant Onsite Meteorological Monitoring System, March 1, 1994 Through February 28, 1999 (December Data)
	2.7-16 Wind Rose – Raleigh-Durham Airport March 1, 1984 Through February 28, 1989
	2.7-17 Wind Rose – Raleigh-Durham Airport January 1, 2001 Through December 31, 2005
	2.7-18 Topographic Cross-Section within 50 Miles of the HAR Site (NE Quadrant)
	2.7-19 Topographic Cross-Section within 50 Miles of the HAR Site (SE Quadrant)
	2.7-20 Topographic Cross-Section within 50 Miles of the HAR Site (SW Quadrant)
	2.7-21 Topographic Cross-Section within 50 Miles of the HAR Site (NW Quadrant)
	2.7-22 Topographic Features within 5 Miles of the HNP Site
	2.7-23 Topographic Features within 50 Miles of the HAR Site
	2.7-24 Location of the HNP Meteorological Monitoring Tower

	LIST OF APPENDIXES
	2.4-1 Streams and Wetlands


	CHAPTER 3
	3.0 PLANT DESCRIPTION
	3.1 EXTERNAL APPEARANCE AND PLANT LAYOUT
	3.1.1 PLANNED PHYSICAL ACTIVITIES
	3.1.2 STATION LAYOUT AND APPEARANCE
	3.1.2.1 Nuclear Island
	3.1.2.2 Turbine Building
	3.1.2.3 Annex Building
	3.1.2.4 Diesel Generator Building
	3.1.2.5 Radwaste Building

	3.1.3 PLANT LOCATION
	3.1.4 PLANT DESCRIPTION
	3.1.4.1 Cooling Water Intake Structure
	3.1.4.2 Nuclear Supply System
	3.1.4.3 Gaseous Release Sources and Vent Locations

	3.1.5 PLANT DESIGN LIFE
	3.1.6 TRANSFORMERS
	3.1.7 AESTHETIC APPEARANCE
	3.1.7.1 Reactor Containment Structure
	3.1.7.2 Heat Dissipation System
	3.1.7.3 AP 1000 Plant Layout
	3.1.7.4 Viewshed of the Facility
	3.1.7.5 Power Transmission

	3.1.8 REFERENCES

	3.2 REACTOR POWER CONVERSION SYSTEM
	3.2.1 CERTIFICATION STATUS
	3.2.2 AP1000 DESIGN
	3.2.3 TRANSPORTATION OF FUEL AND RADIOACTIVE WASTES
	3.2.4 FUEL ASSEMBLY, FUEL ROD, AND FUELPELLET DESCRIPTION
	3.2.4.1 Fuel Assemblies
	3.2.4.2 Fuel Rods
	3.2.4.3 Fuel Pellets
	3.2.4.4 Average Burnup

	3.2.5 STEAM AND POWER CONVERSION
	3.2.5.1 Condensate and Feedwater System
	3.2.5.2 Steam Generators
	3.2.5.3 Turbines
	3.2.5.4 Main Condenser
	3.2.5.5 Main Steam Supply System
	3.2.5.6 Circulating Water System

	3.2.6 REACTOR COOLANT SYSTEM
	3.2.6.1 Reactor Coolant System Components
	3.2.6.2 Cooling Water Makeup
	3.2.6.3 Main Cooling Towers

	3.2.7 ENGINEERED SAFETY FEATURES
	3.2.7.1 Containment
	3.2.7.2 Passive Containment Cooling System
	3.2.7.3 Containment Isolation System
	3.2.7.4 Passive Core Cooling System
	3.2.7.5 Main Control Room Emergency Habitability System
	3.2.7.6 Fission Product Control


	3.3 PLANT WATER USE
	3.3.1 PLANT WATER SYSTEMS
	3.3.1.1 Service Water System
	3.3.1.2 Component Cooling Water System
	3.3.1.3 Demineralized Water Treatment System
	3.3.1.4 Demineralized Water Transfer and Storage System
	3.3.1.5 Potable Water System
	3.3.1.6 Sanitary Drainage System
	3.3.1.7 Central Chilled Water System
	3.3.1.8 Turbine Building Closed Cooling Water System
	3.3.1.9 Wastewater System
	3.3.1.10 Hot Water Heating System

	3.3.2 WATER CONSUMPTION
	3.3.2.1 Water Requirements
	3.3.2.2 Cooling Water Discharges
	3.3.2.3 Sanitary and other Effluent Discharges to Harris Reservoir

	3.3.3 WATER TREATMENT
	3.3.3.1 Service Water Chemical Injection
	3.3.3.2 Chemical and Volume Control System
	3.3.3.3 Turbine Island Chemical Feed System
	3.3.3.4 Demineralized Water Treatment System
	3.3.3.5 Potable Water

	3.3.4 REFERENCES

	3.4 COOLING SYSTEM
	3.4.1 DESCRIPTION AND OPERATIONAL MODES
	3.4.1.1 Cooling Water Source
	3.4.1.2 Service Water Cooling System
	3.4.1.3 Component Cooling Water System

	3.4.2 COMPONENT AND SYSTEM DESCRIPTIONS
	3.4.2.1 Service Water Cooling System Description
	3.4.2.2 Instrumentation

	3.4.3 REFERENCES

	3.5 RADIOACTIVE WASTE MANAGEMENT SYSTEMS
	3.5.1 LIQUID RADIOACTIVE WASTE MANAGEMENT SYSTEM
	3.5.1.1 Sources of Radioactive Liquid Waste

	3.5.2 GASEOUS RADIOACTIVE WASTEMANAGEMENT SYSTEM
	3.5.2.1 Sources of Gaseous Radioactive Waste

	3.5.3 SOLID WASTE MANAGEMENT SYSTEM
	3.5.4 DIRECT RADIATION SOURCES
	3.5.5 REFERENCES

	3.6 NONRADIOACTIVE WASTE MANAGEMENT SYSTEMS
	3.6.1 EFFLUENTS CONTAINING BIOCIDES OR CHEMICALS
	3.6.1.1 Sources
	3.6.1.2 Service Water Chemical Injection System
	3.6.1.3 Metal Cleaning Wastes

	3.6.2 SANITARY SYSTEM EFFLUENTS
	3.6.2.1 Portable Sanitary Systems (Pre-Construction/ Construction)
	3.6.2.2 Plant Sewage Treatment Systems

	3.6.3 OTHER EFFLUENTS
	3.6.3.1 Liquid Effluents
	3.6.3.2 Gaseous Effluents

	3.6.4 REFERENCES

	3.7 POWER TRANSMISSION SYSTEM
	3.7.1 BACKGROUND
	3.7.1.1 Utility Grid Description
	3.7.1.2 Transmission Line Corridors (Existing and Proposed)

	3.7.2 TRANSMISSION SYSTEM DESIGN PARAMETERS
	3.7.3 RADIATED ELECTRICAL AND ACOUSTICAL NOISES
	3.7.4 ELECTRO MAGNETIC FIELDS
	3.7.5 INDUCED OR CONDUCTED GROUND CURRENTS
	3.7.6 REFERENCES

	3.8 TRANSPORTATION OF RADIOACTIVE MATERIALS
	3.8.1 TRANSPORTATION ASSESSMENT
	3.8.1.1 Reactor Core Thermal Power
	3.8.1.2 Fuel Form
	3.8.1.3 Fuel Enrichment
	3.8.1.4 Fuel Encapsulation
	3.8.1.5 Average Fuel Irradiation
	3.8.1.6 Time After Discharge of Irradiated Fuel Before Shipment
	3.8.1.7 Transportation of Unirradiated Fuel
	3.8.1.8 Transportation of Irradiated Fuel
	3.8.1.9 Radioactive Waste Form and Packaging
	3.8.1.10 Transportation of Radioactive Waste
	3.8.1.11 Number of Truck Shipments
	3.8.1.12 Summary

	3.8.2 INCIDENT-FREE TRANSPORTATION IMPACTS ANALYSIS
	3.8.2.1 Transportation of Unirradiated Fuel
	3.8.2.2 Transportation of Spent Fuel

	3.8.3 REFERENCES

	LIST OF TABLES
	3.2-1 Significant Design Features and Performance Characteristics for the AP1000 Steam Generators and Turbines
	3.2-2 Turbine-Generator and Auxiliaries Design Parameters
	3.2-3 Main Condenser Design Data
	3.3-1 Nominal Service Water Flows and Heat Loads at Different Operating Modes
	3.3-2 Required Raw Water Supply for Cooling Towers Used for TurbineCycle and Other Related Raw Water Usage (Based on Two AP1000s)
	3.3-3 Water Returned to Harris Reservoir from the Operation of the HAR Facility (Based on Two AP1000s)
	3.3-4 Chemicals Added to Liquid Effluent Streams for Each Unit
	3.3-5 Guidelines for Demineralized Water (Measured at the Outlet of the Demineralized Water Treatment System)
	3.4-1 Nominal Service Water Flows and Heat Loads at Different Operating Modes
	3.5-1 Normal Radioactive Liquid Effluent Releases (Two AP1000 Units)
	3.5-2 Comparison of Annual Average Liquid Release Concentrations to 10 CFR 20 Effluent Concentration Limits (ECLs) for Expected Releases (Two AP1000 Units)
	3.5-3 Expected Annual Average Release of Airborne Radionuclides (Two AP1000 Units)
	3.5-4 Comparison of Gaseous Releases to 10 CFR 20 Effluent Concentration Limits (ECLs) (Two AP1000 Units)
	3.5-5 Estimated Annual Solid Radwaste Volumes (Two AP1000 Units)
	3.5-6 Expected and Maximum Annual Curie Content of Generated Primary Effluents (Two AP1000 Units)
	3.5-7 Expected and Maximum Annual Curie Content of Shipped Primary Wastes (Two AP1000 Units)
	3.5-8 Expected and Maximum Annual Curie Content of Generated and Shipped Secondary Wastes (Two AP1000 Units)
	3.5-9 Data Needed for Radioactive Source Term Calculations for Pressurized-Water Reactors
	3.6-1 Typical Bounding Estimates for Yearly Emissions from Diesel Generators and Diesel-Driven Fire Pumps Associated with Two Units
	3.6-2 Annual Hydrocarbon Emissions from Diesel Fuel Oil Storage Tanks Associated with Two Units (lb/year)
	3.7-1 Existing and Proposed Transmission Lines That Connect HAR 2 to the PEC Transmission System
	3.7-2 Proposed Transmission Lines That Will Connect HAR 3 to the PEC Transmission System
	3.8-1 Summary Table S-4 — Environmental Impact of Transportation of Fuel and Waste to and from One Light-Water-Cooled Nuclear Power Reactor
	3.8-2 Number of Truck Shipments of Unirradiated Fuel (One AP1000 Unit)
	3.8-3 Number of Radioactive Waste Shipments (One AP1000 Unit)
	3.8-4 AP1000 Comparisons to Table S-4 Reference Conditions
	3.8-5 Primary and Alternative Sites for the HAR COLA
	3.8-6 RADTRAN 5 Input Parameters for HAR Analysis of Unirradiated Fuel Shipments
	3.8-7 Radiological Impacts of Transporting Unirradiated Fuel to the HAR and Alternative Sites by Truck (One AP1000 Unit)
	3.8-8 Radiological Impacts of Transporting Unirradiated Fuel to teh HAR and Alternative Sites by Truck as Compared to the Reference LWR (One AP1000 Unit)
	3.8-9 Transporation Route Information for Spent Fuel Shipments from the HAR and Alternative Sites to the Potential Yucca Mountain Disposal Facility
	3.8-10 RADTRAN 5 Input Parameters for HAR Analysis of Spent Nuclear Fuel Shipments
	3.8-11 Radiological Impacts of Transporting Spent Fuel from the HAR and Alternative Sites by Truck to the Potential Yucca Mountain Disposal Facility (One AP1000 Unit)
	3.8-12 Population Doses from Spent Fuel Transportation, Normalized to Reference LWR

	LIST OF FIGURES
	3.1-1 HAR Site Location
	3.1-2 Location of HAR in Wake County
	3.1-3 Location of HAR Structures and Cooling Towers
	3.1-4 Site Topography around HNP, HAR 2 and HAR 3
	3.1-5 Westinghouse AP1000 Reactor Facility
	3.1-6 HNP and HAR Cooling Towers (Conceptual)
	3.2-1 Reactor Power Conversion System Simplified Flow Diagram
	3.3-1 AP1000 Water Balance Volumes and Flow Rates
	3.3-2 AP1000 Water Balance Volumes and Flow Rates by Path
	3.3-3 Water Use Diagram for HAR 2 and HAR 3
	3.3-4 Cape Fear Intake & Harris Reservoir Discharge Structures
	3.3-5 Harris Lake Intake Structures
	3.6-1 HNP NPDES Permit NC0039586 Information for Wake County
	3.6-2 HNP NPDES Permit NC0039586 Stormwater Outfalls Wake County
	3.7-1 6-Mile Transmission Line Map
	3.7-2 50-Mile Transmission Line Map
	3.7-3 New HAR 3 Transmission Lines
	3.7-4 Typical Design of a Pole H-Frame Support Structure forTransmission Lines


	CHAPTER 4
	4.0 ENVIRONMENTAL IMPACTS OF CONSTRUCTION
	4.0.1 REFERENCES

	4.1 LAND USE IMPACTS
	4.1.1 HAR SITE AND VICINITY
	4.1.1.1 Land Use Directly Affected by Construction
	4.1.1.2 Land Use Secondarily Affected by Construction
	4.1.1.3 Land Use Plans
	4.1.1.4 HAR Site Restoration and Management Actions

	4.1.2 APPURTENANT FACILITIES AND OFF-SITE AREAS
	4.1.2.1 Blowdown Pipelines
	4.1.2.2 Transmission Line Construction
	4.1.2.3 Main Dam Modifications
	4.1.2.4 Cape Fear River Intake Structure and Pumphouse
	4.1.2.5 Pipeline Corridor
	4.1.2.6 Potential Physical Impacts to Land Use from Construction

	4.1.3 HISTORIC PROPERTIES
	4.1.3.1 Archaeological Survey
	4.1.3.2 Archaeological Reconnaissance and Geomorphological Investigation
	4.1.3.3 Post-Application Activities

	4.1.4 REFERENCES

	4.2 WATER-RELATED IMPACTS
	4.2.1 HYDROLOGIC ALTERATIONS
	4.2.1.1 Freshwater Streams and Harris Lake
	4.2.1.2 Cape Fear River
	4.2.1.3 Other Impacts to Harris Lake from Surface Disturbance
	4.2.1.4 Other Impacts to Harris Lake from Subsurface Excavation Activities
	4.2.1.5 Other Impacts to Harris Lake from Initial Increase in Lake Level from 67.1 m and 73.2 m (220 ft. to 240 ft.)
	4.2.1.6 Groundwater

	4.2.2 WATER USE IMPACTS
	4.2.2.1 Freshwater Streams and Cape Fear River
	4.2.2.2 Lakes and Impoundments
	4.2.2.3 Groundwater Use

	4.2.3 REFERENCES

	4.3 ECOLOGICAL IMPACTS
	4.3.1 TERRESTRIAL ECOSYSTEMS
	4.3.1.1 Plant Site
	4.3.1.2 Harris Reservoir Perimeter
	4.3.1.3 Intake Structure and Pumphouse
	4.3.1.4 Pipeline Corridor
	4.3.1.5 Transmission Corridors

	4.3.2 AQUATIC ECOSYSTEMS
	4.3.2.1 Plant Site
	4.3.2.2 Harris Reservoir Perimeter
	4.3.2.3 Intake Structure and Pumphouse
	4.3.2.4 Pipeline Corridor
	4.3.2.5 Transmission Corridor

	4.3.3 REFERENCES

	4.4 SOCIOECONOMIC IMPACTS
	4.4.1 PHYSICAL IMPACTS
	4.4.1.1 Noise
	4.4.1.2 Air Quality
	4.4.1.3 Visual Aesthetic Disturbances

	4.4.2 SOCIAL AND ECONOMIC IMPACTS
	4.4.2.1 Economic Characteristics
	4.4.2.2 Tax Impacts
	4.4.2.3 Social Structure
	4.4.2.4 Housing
	4.4.2.5 Educational System
	4.4.2.6 Recreation
	4.4.2.7 Public Services and Facilities
	4.4.2.8 Transportation Facilities
	4.4.2.9 Distinctive Communities
	4.4.2.10 Agriculture
	4.4.2.11 Environmental Justice
	4.4.2.12 Racial, Ethnic, and Special Groups
	4.4.2.13 Income Characteristics

	4.4.3 REFERENCES

	4.5 RADIATION EXPOSURE TO CONSTRUCTION WORKERS
	4.5.1 HAR SITE LOCATION
	4.5.2 RADIATION SOURCES
	4.5.3 MEASURED RADIATION DOSE RATES AND LIQUID/AIRBORNE CONCENTRATIONS
	4.5.3.1 Tritium Releases from the HNP
	4.5.3.2 Gaseous and Liquid Releases from the HNP Facility
	4.5.3.3 Direct Radiation Measurements

	4.5.4 ANNUAL CONSTRUCTION WORKER DOSES
	4.5.5 REFERENCES

	4.6 MEASURES AND CONTROLS TO LIMIT CONSTRUCTION-RELATED ADVERSE IMPACTS
	4.6.1 REGULATORY CRITERIA
	4.6.2 ADVERSE ENVIRONMENTAL IMPACTS
	4.6.3 MEASURES AND CONTROLS TO LIMIT ADVERSE IMPACTS

	LIST OF TABLES
	4.3-1 Areas of Proposed Construction
	4.3-2 Federally Listed Terrestrial Species in Chatham and Wake Counties
	4.3-3 Federally Listed Aquatic Species in Chatham and Wake Counties
	4.4-1 Sensitive Noise Receptors near the HAR Site
	4.4-2 Campgrounds within 25 miles of New Hill
	4.4-3 Campgrounds within 50 miles of New Hill
	4.5-1 Description of HNP TLD Locations
	4.5-2 Comparison of HAR Construction Worker Estimated Radiation Doses Compared to 10 CFR 20.1301 Public Dose Criteria
	4.6-1 Summary of Measures and Controls to Limit Adverse Impacts during Construction

	LIST OF FIGURES
	4.0-1 Construction of New Structures for HAR 2 and HAR 3
	4.0-2 Location of HAR Structures and Cooling Towers
	4.0-3 Aerial Photo of HAR 2 and HAR 3 in Relationship to HNP
	4.0-4 Makeup Water Pipeline
	4.0-5 Cape Fear River Intake
	4.0-6 HAR Site Location
	4.0-7 Survey of Roads to be Affected by Reservoir Level Rise to 240 ft.
	4.0-8 Survey of Transmission Lines to be Impacted from Reservoir Level Rise to 240 ft.
	4.0-9 Survey of Other Infrastructure to be Affected by Reservoir Level Rise to 240 ft.
	4.0-10 HAR Blowdown Pipeline
	4.0-11 Access Road
	4.3-1 Progress Energy Carolinas Game Lands
	4.3-2 Significant Natural Areas
	4.3-3 Blue Heron Rookery
	4.3-4 Wetlands
	4.4-1 Sensitive Receptors
	4.4-2 Nearby Facilities
	4.4-3 Transportation Corridors
	4.5-1 HNP Airborne Effluent Release Points
	4.5-2 Average of the Protected Area Fence Line TLD Readings
	4.5-3 Depiction of HNP Area TLD Locations


	CHAPTER 5
	5.0 ENVIRONMENTAL EFFECTS OF STATION OPERATION
	5.1 LAND USE IMPACTS
	5.1.1 THE SITE AND VICINITY
	5.1.1.1 Long-Term Restrictions and Physical Changes to Land Use of the Site and Vicinity Resulting from Operation
	5.1.1.2 Short-Term Physical Changes in Land Use of the Site and Vicinity and Plans for Mitigation of Adverse Impacts

	5.1.2 TRANSMISSION CORRIDORS AND OFF-SITE AREAS
	5.1.3 HISTORIC PROPERTIES
	5.1.4 REFERENCES

	5.2 WATER-RELATED IMPACTS
	5.2.1 HYDROLOGIC ALTERATIONS AND PLANT WATER SUPPLY
	5.2.1.1 Freshwater Streams
	5.2.1.2 Lakes and Impoundments
	5.2.1.3 Groundwater
	5.2.1.4 Wetlands
	5.2.1.5 Conclusion

	5.2.2 WATER-USE IMPACTS
	5.2.2.1 Freshwater Streams
	5.2.2.2 Lakes and Impoundments
	5.2.2.3 Groundwater Use
	5.2.2.4 Conclusions

	5.2.3 ADDITIONAL IMPACT ANALYSIS METHODS
	5.2.4 REFERENCES

	5.3 COOLING SYSTEM IMPACTS
	5.3.1 INTAKE SYSTEM
	5.3.1.1 Hydrodynamic Descriptions and Physical Impacts
	5.3.1.2 Aquatic Ecosystems

	5.3.2 DISCHARGE SYSTEM
	5.3.2.1 Thermal Description and Physical Impacts
	5.3.2.2 Aquatic Ecosystems

	5.3.3 ATMOSPHERIC HEAT-DISSIPATION SYSTEM
	5.3.3.1 Heat Dissipation to the Atmosphere
	5.3.3.2 Terrestrial Ecosystems

	5.3.4 IMPACTS TO MEMBERS OF THE PUBLIC
	5.3.4.1 Thermophilic Mircoorganism Impacts
	5.3.4.2 Noise Impacts from Cooling Tower Operation

	5.3.5 REFERENCES

	5.4 RADIOLOGICAL IMPACTS OF NORMAL OPERATION
	5.4.1 EXPOSURE PATHWAYS
	5.4.1.1 Liquid Pathways
	5.4.1.2 Gaseous Pathways
	5.4.1.3 Direct Radiation from the HAR

	5.4.2 RADIATION DOSES TO MEMBERS OF THE PUBLIC
	5.4.2.1 Liquid Pathways Doses
	5.4.2.2 GASEOUS PATHWAYS DOSES

	5.4.3 IMPACTS TO MEMBERS OF THE PUBLIC
	5.4.4 IMPACTS TO BIOTA OTHER THAN MEMBERS OFTHE PUBLIC
	5.4.4.1 Liquid Effluents
	5.4.4.2 Gaseous Effluents
	5.4.4.3 Biota Doses

	5.4.5 OCCUPATIONAL RADIATION EXPOSURES
	5.4.6 REFERENCES

	5.5 ENVIRONMENTAL IMPACTS OF WASTE
	5.5.1 NONRADIOACTIVE WASTE SYSTEM IMPACTS
	5.5.1.1 Impacts of Discharges to Water
	5.5.1.2 Impacts of Discharges to Land
	5.5.1.3 Impacts of Discharges to Air
	5.5.1.4 SANITARY WASTE

	5.5.2 MIXED WASTE IMPACTS
	5.5.2.1 Chemical Hazards Impacts
	5.5.2.2 Radiological Hazards Impacts

	5.5.3 POLLUTION PREVENTION AND WASTE MINIMIZATION PROGRAM
	5.5.3.1 Inventory Management
	5.5.3.2 Maintenance Program
	5.5.3.3 Recycling and Reuse
	5.5.3.4 Segregation
	5.5.3.5 Decay-In-Storage of Mixed Waste
	5.5.3.6 WORK PLANNING
	5.5.3.7 Pollution Prevention Tracking Systems
	5.5.3.8 Implement Pollution Prevention and Waste Minimization Awareness Programs
	5.5.3.9 Implement Environmentally Sound Pollution Prevention Procurement Practices
	5.5.3.10 Ensure Consistent Policies, Orders, and Procedures

	5.5.4 REFERENCES

	5.6 TRANSMISSION SYSTEM IMPACTS
	5.6.1 TERRESTRIAL ECOSYSTEMS
	5.6.1.1 Natural Ecosystems and Rare, Threatened, and Endangered Species
	5.6.1.2 Agricultural Lands
	5.6.1.3 Electrical Fields
	5.6.1.4 Avian Collisions

	5.6.2 AQUATIC IMPACTS
	5.6.3 IMPACTS TO MEMBERS OF THE PUBLIC
	5.6.3.1 Electric Shock
	5.6.3.2 Electromagnetic Field Exposure
	5.6.3.3 Noise
	5.6.3.4 Radio and Television Interference
	5.6.3.5 Visual Impacts

	5.6.4 REFERENCES

	5.7 URANIUM FUEL CYCLE IMPACTS
	5.7.1 REGULATORY REQUIREMENTS
	5.7.2 URANIUM FUEL CYCLE
	5.7.3 PROPOSED PLANT AND REACTOR CHARACTERISTICS
	5.7.4 NUREG-1437
	5.7.4.1 Land Use
	5.7.4.2 Water Use
	5.7.4.3 Fossil Fuel Effects
	5.7.4.4 Chemical Effluents
	5.7.4.5 Radioactive Effluents
	5.7.4.6 Radioactive Wastes
	5.7.4.7 Occupational Dose
	5.7.4.8 Transportation
	5.7.4.9 Conclusion


	5.8 SOCIOECONOMIC IMPACTS
	5.8.1 PHYSICAL IMPACTS OF STATION OPERATION
	5.8.1.1 Site and Vicinity
	5.8.1.2 Noise
	5.8.1.3 Air
	5.8.1.4 Aesthetic Disturbances

	5.8.2 SOCIAL AND ECONOMIC IMPACTS OF STATION OPERATION
	5.8.2.1 Economic Characteristics
	5.8.2.2 Tax Impacts
	5.8.2.3 Social Structure
	5.8.2.4 Housing
	5.8.2.5 Education System
	5.8.2.6 Recreation
	5.8.2.7 Public Services and Facilities
	5.8.2.8 Transportation Facilities
	5.8.2.9 Distinctive Communities
	5.8.2.10 Agriculture

	5.8.3 ENVIRONMENTAL JUSTICE
	5.8.3.1 Racial, Ethnic, and Special Groups
	5.8.3.2 Income Characteristics

	5.8.4 REFERENCES

	5.9 DECOMMISSIONING
	5.9.1 NRC GENERIC ENVIRONMENTAL IMPACT STATEMENT REGARDING DECOMMISSIONING
	5.9.2 USDOE STUDY ON DECOMMISSIONING COSTS
	5.9.3 DECOMMISSIONING COST ANALYSIS
	5.9.4 SUMMARY AND CONCLUSIONS
	5.9.5 REFERENCES

	5.10 MEASURES AND CONTROLS TO LIMIT ADVERSE IMPACTS DURING OPERATION
	5.10.1 ADVERSE ENVIRONMENTAL IMPACTS
	5.10.2 MEASURES AND CONTROLS TO LIMIT ADVERSE IMPACTS DURING OPERATION OF THE PROPOSED FACILITY

	LIST OF TABLES
	5.2-1 Water Withdrawals from the Cape Fear River between Buckhorn Dam and Lock and Dam #1
	5.2-2 Summary of Water Use at Proposed Facilities
	5.2-3 NPDES Permitted Discharges to the Cape Fear River between Buckhorn Dam and Lock and Dam #1
	5.2-4 Comparison of Water Chemistry Data from Harris Reservoir and the Haw River at Moncure (1991 – 2006)
	5.3-1 Fish Swimming Speeds
	5.3-2 Initial Survival Rates of Dominant Fish Species on Conventional
	5.3-3 Estimated Annual Entrainment at Design Flow at HAR
	5.4-1 Liquid Pathways Parameters
	5.4-2 Liquid Pathways Consumption Factors for the Maximum Exposed Individual
	5.4-3 Gaseous Pathways Parameters
	5.4-4 Gaseous Pathways Consumption Factors for the Maximum Exposed Individual
	5.4-5 Agricultural Statistics
	5.4-6 Liquid Pathways – Maximum Exposed Individual Dose Summary Based on One AP1000 Unit
	5.4-7 Gaseous Pathways – Dose Summary Maximum Exposed Individuals Based on One AP1000 Unit
	5.4-8 Liquid Pathways – Comparison of Maximum Individual Dose Compared to 10 CFR 50, Appendix I Criteria (One AP1000 Unit)
	5.4-9 Gaseous Pathways – Comparison of Maximum Individual Dose Compared to 10 CFR 50, Appendix I Criteria (One AP1000 Unit)
	5.4-10 Comparison of Maximum Exposed Individual Doses from the HAR Site with the 40 CFR 190 Criteria (mrem/yr)
	5.4-11 Calculated Doses to the Population within 80.5 km (50.0 mi.) of the HAR Site from Gaseous and Liquid Pathways
	5.4-12 Natural Background – Estimated Whole Body Dose to the Population within 80.5 km (50.0 mi.) of the HAR Site
	5.4-13 Summary of Information Reported by Commercial Light Water Reactors (1973-2005)
	5.4-14 Three-Year Totals and Averages Listed in Ascending Order of Collective TEDE per BWR (2003-2005)
	5.4-15 Three-Year Totals and Averages Listed in Ascending Order of Collective TEDE per PWR (2003-2005)
	5.4-16 Identified Important Species and Analytical Surrogates
	5.4-17 Terrestrial Biota Parameters
	5.4-18 Shoreline (Sediment) and Swimming Exposures
	5.4-19 Total Body Dose to Surrogate Biota from Liquid and Gaseous Effluents
	5.4-20 Doses to Important Biota Other Than Man
	5.4-21 Comparison of Doses to Surrogate and Important Biota from Plant Effluents to ORNL 1995 Evaluated Daily Limits
	5.4-22 Sector Average Atmospheric Dispersion Factors Input to GASPAR
	5.7-1 10 CFR 51.51 Table S-3 of Uranium Fuel Cycle Environmental Data Normalized to Model LWR Annual Fuel Requirement (WASH-1248) or Reference Reactor Year (NUREG-0116)
	5.7-2 Whole Body 100-Year Committed Dose Estimate
	5.7-3 Whole Body 100-Year Committed Dose Estimate from Rn-222 and Tc-99
	5.8-1 Estimated Daily Operations Personnel
	5.8-2 Not Used
	5.8-3 Housing Units Needed for New Operations Personnel
	5.8-4 Estimated Daily One-Way Vehicle Trips
	5.10-1 Summary of Measures and Controls to Limit Adverse Impacts During Operation

	LIST OF FIGURES
	5.1-1 Effects on Harris Lake County Park from Proposed Increase in Reservoir Elevation
	5.2-1 Cape Fear River Water Resource Infrastructure
	5.3-1 Impingement Species Composition at the Cape Fear Power Plant, September 2005 – August 2006
	5.3-2 Entrainment Species Composition at the Cape Fear Power Plant, September 2005 – August 2006
	5.8-1 Sensitive Receptors
	5.8-2 Regional Minority Population
	5.8-3 Regional Income


	CHAPTER 6
	6.0 ENVIRONMENTAL MEASUREMENTS AND MONITORING PROGRAMS
	6.1 THERMAL MONITORING
	6.1.1 PRE-APPLICATION THERMAL MONITORING
	6.1.1.1 Freshwater Streams
	6.1.1.2 Lakes and Impoundments

	6.1.2 PRE-OPERATIONAL THERMAL MONITORING
	6.1.3 OPERATIONAL THERMAL MONITORING
	6.1.4 REFERENCES

	6.2 RADIOLOGICAL MONITORING
	6.2.1 PROPOSED RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
	6.2.2 SAMPLE AND CONTROL LOCATIONS
	6.2.3 SAMPLE ANALYSIS
	6.2.3.1 Lower Limit of Detection for Sample Analyses
	6.2.3.2 Direct Radiation Monitoring
	6.2.3.3 Air Monitoring
	6.2.3.4 Aquatic Monitoring
	6.2.3.5 Terrestrial Monitoring
	6.2.3.6 Water Monitoring

	6.2.4 QUALITY ASSURANCE PROGRAM
	6.2.5 REFERENCES

	6.3 HYDROLOGICAL MONITORING
	6.3.1 PRE-APPLICATION HYDROLOGICAL MONITORING PROGRAM
	6.3.1.1 Freshwater Streams
	6.3.1.2 Lakes and Impoundments
	6.3.1.3 Groundwater

	6.3.2 CONSTRUCTION HYDROLOGICAL MONITORING PROGRAM
	6.3.2.1 Freshwater Streams
	6.3.2.2 Lakes and Impoundments
	6.3.2.3 Groundwater

	6.3.3 PRE-OPERATIONAL HYDROLOGICAL MONITORING PROGRAM
	6.3.3.1 Freshwater Streams
	6.3.3.2 Lakes and Impoundments
	6.3.3.3 Groundwater

	6.3.4 OPERATIONAL HYDROLOGICAL MONITORING PROGRAM
	6.3.4.1 Freshwater Streams
	6.3.4.2 Lakes and Impoundments
	6.3.4.3 Groundwater

	6.3.5 REFERENCES

	6.4 METEOROLOGICAL MONITORING
	6.4.1 GENERAL DESCRIPTION — ON-SITE METEOROLOGICAL MONITORING PROGRAM
	6.4.2 INSTRUMENTATION — 1973 TO CURRENT PERIOD OF OPERATION
	6.4.2.1 Wind Systems
	6.4.2.2 Temperature Systems
	6.4.2.3 Precipitation and Solar Radiation Systems
	6.4.2.4 Maintenance and Calibration
	6.4.2.5 Data Reduction
	6.4.2.6 Accuracy of Measurements

	6.4.3 REFERENCES

	6.5 ECOLOGICAL MONITORING
	6.5.1 TERRESTRIAL ECOLOGY
	6.5.1.1 Pre-Application Terrestrial Monitoring
	6.5.1.2 Site Preparation and Construction Monitoring
	6.5.1.3 Pre-Operational Terrestrial Monitoring
	6.5.1.4 Operational Terrestrial Monitoring

	6.5.2 AQUATIC ECOSYSTEM
	6.5.2.1 Pre-Application Monitoring
	6.5.2.2 Site Preparation and Construction Monitoring
	6.5.2.3 Pre-Operational Monitoring
	6.5.2.4 Operational Monitoring

	6.5.3 REFERENCES

	6.6 CHEMICAL MONITORING
	6.6.1 PRE-APPLICATION CHEMICAL MONITORING
	6.6.1.1 Freshwater Streams
	6.6.1.2 Lakes and Impoundments
	6.6.1.3 Groundwater

	6.6.2 CONSTRUCTION AND PRE-OPERATIONAL CHEMICAL MONITORING
	6.6.2.1 Freshwater Streams
	6.6.2.2 Lakes and Impoundments
	6.6.2.3 Groundwater

	6.6.3 OPERATIONAL CHEMICAL MONITORING
	6.6.3.1 Freshwater Streams
	6.6.3.2 Lakes and Impoundments
	6.6.3.3 Groundwater

	6.6.4 REFERENCES

	6.7 SUMMARY OF MONITORING PROGRAMS
	6.7.1 THERMAL MONITORING
	6.7.1.1 Pre-Application Monitoring Program
	6.7.1.2 Pre-Operational Monitoring Program
	6.7.1.3 Operational Monitoring Program

	6.7.2 RADIOLOGICAL MONITORING
	6.7.2.1 Pre-Operational Monitoring Program
	6.7.2.2 Operational Monitoring Program
	6.7.2.3 Quality Assurance Program

	6.7.3 HYDROLOGICAL MONITORING
	6.7.3.1 Pre-Application Monitoring Program
	6.7.3.2 Site Preparation and Construction Monitoring Program
	6.7.3.3 Pre-Operational Monitoring Program
	6.7.3.4 Operational Monitoring Program

	6.7.4 METEOROLOGICAL MONITORING
	6.7.4.1 Wind Systems
	6.7.4.2 Temperature Systems
	6.7.4.3 Precipitation and Solar Radiation Systems
	6.7.4.4 Maintenance and Calibration
	6.7.4.5 Data Reduction
	6.7.4.6 Accuracy of Measurements

	6.7.5 ECOLOGICAL MONITORING
	6.7.5.1 Terrestrial Ecology
	6.7.5.2 Water Quality and Aquatic Life Monitoring

	6.7.6 CHEMICAL MONITORING
	6.7.6.1 Pre-Application Monitoring Program
	6.7.6.2 Site Preparation, Construction, and Pre-Operational Monitoring Program
	6.7.6.3 Operational Monitoring Program
	6.7.6.4 Environmental Monitoring Program Quality Assuranceand Quality Control Program

	6.7.7 REFERENCES

	LIST OF TABLES
	6.1-1 Summary of Proposed Nonradiological Thermal, Physical, and Water Quality Monitoring Programs for HAR 2 and HAR 3
	6.2-1 Radiological Environmental Sampling Locations Legend by SampleType
	6.2-2 Media Used to Assess Exposure Pathways to Humans
	6.2-3 Radiological Environmental Sampling Locations Legend by HNP Station Number
	6.4-1 HNP Meteorological Monitoring Tower Meteorological Sensor Elevations
	6.4-2 HNP Meteorological Monitoring Tower Accuracy of Monitored Parameters
	6.5-1 Terrestrial Ecology Monitoring
	6.5-2 Aquatic Ecology Monitoring
	6.6-1 Summary of Proposed Groundwater Chemical Monitoring Program for HAR 2 and HAR 3
	6.7-1 Summary Describing Combined Monitoring Programs
	6.7-2 Summary of Proposed Thermal, Physical, and Water Quality Monitoring Programs for Proposed HAR 2 and HAR 3
	6.7-3 Radiological Environmental Sampling Locations by Sample Type
	6.7-4 Media Used to Assess Exposure Pathways to Humans
	6.7-5 Radiological Environmental Sampling Locations Legend by HNP Station Number
	6.7-6 Summary of Proposed Hydrological Monitoring Program for Proposed HAR 2 and HAR 3
	6.7-7 HNP Meteorological Monitoring Tower Meteorological Sensor Elevations
	6.7-8 HNP Meteorological Monitoring Tower Accuracy of Monitored Parameters
	6.7-9 Terrestrial Ecology Monitoring
	6.7-10 Aquatic Ecology Monitoring

	LIST OF FIGURES
	6.1-1 Surface Water Monitoring Locations
	6.2-1 Basic Pathways for Gaseous and Liquid Radioactive Effluent Releases to the Public
	6.2-2 Sampling Locations Based on Distances from HAR
	6.3-1 Hydrological Monitoring Program Wells and Piezometers
	6.4-1 Location of the HNP Meteorological Monitoring Tower
	6.6-1 Pre-Application Water Quality Groundwater Sampling Locations
	6.6-2 Pre-Operational & Operational Water Quality Groundwater Sampling Locations


	CHAPTER 7
	7.0 ENVIRONMENTAL IMPACTS OF POSTULATED ACCIDENTS INVOLVING RADIOACTIVE MATERIALS
	7.1 DESIGN BASIS ACCIDENTS
	7.1.1 SELECTION OF DESIGN BASIS ACCIDENTS
	7.1.2 EVALUATION METHODOLOGY
	7.1.3 RADIOLOGICAL CONSEQUENCES OF POSTULATED ACCIDENTS
	7.1.3.1 Main Steam Line Break Outside Containment
	7.1.3.2 Locked Rotor
	7.1.3.3 Control Rod Ejection
	7.1.3.4 Steam Generator Tube Rupture
	7.1.3.5 Failure of Small Lines Carrying Primary Coolant Outside of Containment
	7.1.3.6 Large Break Loss of Coolant Accident
	7.1.3.7 Fuel-Handling Accidents

	7.1.4 REFERENCES

	7.2 SEVERE ACCIDENTS
	7.2.1 INTRODUCTION
	7.2.2 APPLICABILITY OF EXISTING GENERIC SEVERE ACCIDENT STUDIES
	7.2.3 SIGNIFICANCE CRITERIA FOR POTENTIAL SEVERE ACCIDENT RELEASES
	7.2.4 NUREG-1437 BASIS EVALUATION
	7.2.4.1 Evaluation of Potential Releases by Way ofAtmospheric Pathway
	7.2.4.2 Evaluation of Potential Releases by Way of Atmospheric Fallout onto Open Bodies of Water
	7.2.4.3 Evaluation of Potential Releases to Groundwater
	7.2.4.4 NUREG-1437 Evaluation Conclusions

	7.2.5 HAR SITE-SPECIFIC LEVEL 3 PRA ANALYSIS
	7.2.5.1 HAR MACCS2 Input
	7.2.5.2 HAR MACCS2 Results
	7.2.5.3 MACCS2 Analysis Results for Atmospheric Pathway
	7.2.5.4 MACCS2 Analysis Results for Fallout onto Open Bodies of Water
	7.2.5.5 MACCS2 Analysis Results for Groundwater Pathways
	7.2.5.6 External Event Risk
	7.2.5.7 Cumulative Risk
	7.2.5.8 Impacts to Biota
	7.2.5.9 MACCS2 ANALYSIS CONCLUSIONS

	7.2.6 CONCLUSIONS
	7.2.7 REFERENCES

	7.3 SEVERE ACCIDENT MITIGATION MEASURES
	7.3.1 THE SAMA ANALYSIS PROCESS
	7.3.2 AP1000 DCD SAMDA ANALYSIS
	7.3.3 HAR SAMA ANALYSIS
	7.3.4 CONCLUSIONS

	7.4 TRANSPORTATION ACCIDENTS
	7.4.1 TRANSPORTATION OF UNIRRADIATED FUEL
	7.4.2 TRANSPORTATION OF SPENT FUEL
	7.4.3 NONRADIOLOGICAL IMPACTS
	7.4.4 CONCLUSION
	7.4.5 REFERENCES

	LIST OF TABLES
	7.1-1 Selection of Accidents
	7.1-2 Summary of HAR Site-Specific Off-Site Doses Consequences
	7.1-3 Ratio of HAR 50-Percent Accident Site X/Q Values to AP1000 DCD X/Q Values
	7.1-4 Main Stream Line Break, 0 to 96 Hours, Pre-Existing Iodine Spike
	7.1-5 Main Stream Line Break, 0 to 96 Hours, Accident-Initiated Iodine Spike
	7.1-6 Locked Rotor Accident, 0 to 1.5 Hours, Pre-Existing Iodine Spike
	7.1-7 Control Rod Ejection Accident, 0 to 720 Hours, Pre-Existing Iodine Spike
	7.1-8 Steam Generator Tube Rupture, 0 to 24 Hours, Accident-Initiated Iodine Spike
	7.1-9 Steam Generator Tube Rupture, 0 to 24 Hours, Pre-Existing Iodine Spike
	7.1-10 Small Line Break Accident, 0 to 0.5 Hour, Accident-Initiated Iodine Spike
	7.1-11 AP1000 Design Basis LOCA, 0 to 720 Hours
	7.1-12 Fuel-Handling Accidents, 0 to 2 Hours
	7.2-1 NUREG-1437 Exposure Index (EI) Values
	7.2-2 HAR MACCS2 Results (0 to 80-km [50-mi.] Radius, Internal Events Only)
	7.2-3 HAR MACCS2 Consequence Results by Source Term (0 to 80-km[50-mi.] Radius, Internal Events Only)
	7.2-4 Affected Land Results by Source Term (0 to 80-km [50-mi.] Radius)
	7.2-5 HAR AP1000 Average Individual Risk from Early Fatalities and Latent Cancers
	7.2-6 Comparison of the Average Individual Risk versus the Safety Goal
	7.2-7 Mean Annual Dose Risk for Several Sites (Internal Events Only)
	7.2-8 AP1000 PRA CDF Results
	7.2-9 Mean Annual Cumulative Dose Risk (Due To Internal Events Only)
	7.3-1 AP1000 SAMDA Candidate Design Alternatives
	7.3-2 HAR SAMA Baseline Costs
	7.3-3 Cost Benefit Sensitivity Results
	7.4-1 Radionuclide Inventory Used in Transportation Accident Risk Calculations for the AP1000
	7.4-2 Spent Fuel Transportation Accident Risks for the AP1000
	7.4-3 Adjusted Accident, Injury, and Fatality Rates for the United States
	7.4-4 Nonradiological Impacts, Per Shipment, Resulting from Shipment of Unirradiated and Spent Nuclear Fuel
	7.4-5 Nonradiological Impacts Resulting from the Total Amount of Shipments of Unirradiated and Spent Nuclear Fuel for a RRY, Normalized to Reference LWR


	CHAPTER 8
	8.0 NEED FOR POWER
	8.1 STATE NEED FOR POWER PLANNING
	8.1.1 THE IRP PROCESS IS SYSTEMATIC
	8.1.2 THE IRP PROCESS IS COMPREHENSIVE
	8.1.3 THE IRP PROCESS IS SUBJECT TO CONFIRMATION
	8.1.4 THE IRP PROCESS CONSIDERS UNCERTAINTY

	8.2 POWER DEMAND
	8.2.1 POWER AND ENERGY REQUIREMENTS
	8.2.2 FACTORS AFFECTING POWER GROWTH AND DEMAND
	8.2.2.1 Economic and Demographic Trends
	8.2.2.2 Energy Efficiency and Substitution
	8.2.2.3 Price and Rate Structure


	8.3 POWER SUPPLY
	8.3.1 EXISTING AND PLANNED CAPACITY IN THE REGION OF INTEREST
	8.3.2 RELIABILITY IN THE REGION OF INTEREST
	8.3.3 EFFECT OF PURCHASES AND SALES IN THE REGION OF INTEREST

	8.4 ASSESSMENT OF THE NEED FOR POWER
	8.4.1 ASSESSMENT OF THE NEED FOR NEW CAPACITY
	8.4.2 COST-BENEFIT SUMMARY

	8.5 REFERENCES
	LIST OF TABLES
	8.1-1 Progress Energy Carolinas System Peak and Load by Year
	8.1-2 Progress Energy Carolinas Wholesale Purchase Power
	8.1-3 Progress Energy Carolinas List of Wholesale Power Sales Commitments
	8.1-4 Progress Energy–Carolinas December 2007 North CarolinaResource Plan Filing (Summer)
	8.1-5 Progress Energy–Carolinas December 2007 South CarolinaResource Plan Filing (Summer)
	8.2-1 Progress Energy – Carolinas December 2007 North Carolina Resource Plan Filing (Winter)
	8.2-2 Progress Energy – Carolinas December 2007 South Carolina Resource Plan Filing (Winter)

	LIST OF FIGURES
	8.0-1 Progress Energy Carolinas Region of Interest
	8.1-1 Integrated Resource Planning Process in North Carolina


	CHAPTER 9
	9.0 ALTERNATIVES TO THE PROPOSED ACTION
	9.1 NO-ACTION ALTERNATIVE
	9.2 ENERGY ALTERNATIVES
	9.2.1 ALTERNATIVES THAT DO NOT REQUIRE NEW GENERATING CAPACITY
	9.2.1.1 Initiating Conservation Measures
	9.2.1.2 Reactivating or Extending Service Life of Existing Plants
	9.2.1.3 Purchasing Power from Other Utilities or Power Generators

	9.2.2 ALTERNATIVES THAT REQUIRE NEW GENERATING CAPACITY
	9.2.2.1 Wind
	9.2.2.2 Geothermal
	9.2.2.3 Hydropower
	9.2.2.4 Solar Power
	9.2.2.5 Wood Waste (and Other Biomass)
	9.2.2.6 Municipal Solid Waste
	9.2.2.7 Energy Crops
	9.2.2.8 Petroleum Liquids (Oil)
	9.2.2.9 Fuel Cells
	9.2.2.10 Coal
	9.2.2.11 Natural Gas
	9.2.2.12 Integrated Gasification Combined Cycle

	9.2.3 ASSESSMENT OF REASONABLE ALTERNATIVE ENERGY SOURCES AND SYSTEMS
	9.2.3.1 Coal-Fired Power Generation
	9.2.3.2 Natural Gas Power Generation
	9.2.3.3 Combination of Alternatives

	9.2.4 CONCLUSION
	9.2.5 REFERENCES

	9.3 ALTERNATIVE SITES
	9.3.1 SITE COMPARISON AND SELECTION PROCESS
	9.3.1.1 PEC’s Site Selection Process

	9.3.2 PROPOSED AND ALTERNATIVE SITE EVALUATION
	9.3.2.1 The Marion County, South Carolina, Greenfield Site
	9.3.2.2 Existing Nuclear Facilities for Comparison
	9.3.2.3 Evaluation of Population Density for Alternative Sites

	9.3.3 SUMMARY AND CONCLUSIONS
	9.3.4 REFERENCES

	9.4 ALTERNATIVE PLANT AND TRANSMISSION SYSTEMS
	9.4.1 HEAT DISSIPATION SYSTEMS
	9.4.1.1 Screening of Alternative Heat Dissipation Systems
	9.4.1.2 Analysis of the Preferred Alternative Natural Draft Hyperbolic Cooling Tower
	9.4.1.3 Summary of Alternative Heat Dissipation Evaluation

	9.4.2 CIRCULATING WATER SYSTEM
	9.4.2.1 Intake and Discharge Systems
	9.4.2.2 Water Supply (Makeup Water System)
	9.4.2.3 Water Treatment

	9.4.3 TRANSMISSION SYSTEMS
	9.4.4 REFERENCES

	LIST OF TABLES
	9.2-1 Wholesale Purchase Power Commitments
	9.2-2 Impacts Comparison Table
	9.2-3 Air Emissions from Alternative Power Generation Facilities
	9.3-1 Carolinas Site Identification and Analysis Status
	9.3-2 South Carolina Rare, Threatened, & Endangered Species Inventory Species Found in Marion County — Terrestrial
	9.3-3 South Carolina Rare, Threatened, & Endangered Species Inventory Species Found in Marion County — Aquatic
	9.3-4 Marion Site Minority and Low Income Population/Percentages
	9.3-5 HAR Site Minority and Low Income Population/Percentages
	9.3-6 Federally Listed Terrestrial Species Potentially Occurring in the Vicinity of the Brunswick Site
	9.3-7 North Carolina State-Listed Terrestrial Species Potentially Occurringin the Vicinity of the Brunswick Site
	9.3-8 Federally Listed and State-Listed Aquatic Species Potentially Occurring in the Vicinity of the Brunswick Site
	9.3-9 Brunswick Site Minority and Low Income Population/Percentages
	9.3-10 Federally Listed and State-Listed Terrestrial Species Potentially Occurring in Vicinity of the H.B. Robinson Site
	9.3-11 Federally Listed and State-Listed Aquatic Species Potentially Occurring in the Vicinity of the H.B. Robinson Site
	9.3-12 H.B. Robinson Site Minority and Low Income Population/Percentages
	9.3-13 Comparison of Candidate and Potential Sites
	9.4-1 Comparison of Heat Dissipation Systems Evaluation Criteria
	9.4-2 Life Cycle Cost Benefit for Tower Options (Hot Weather, 600,000 gpm)
	9.4-3 Life Cycle Cost Benefit for Tower Options (Average Weather, 600,000 gpm)


	CHAPTER 10
	10.0 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION
	10.1 UNAVOIDABLE ADVERSE ENVIRONMENTAL IMPACTS
	10.1.1 CONSTRUCTION
	10.1.2 OPERATION

	10.2 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES
	10.2.1 IRREVERSIBLE ENVIRONMENTAL COMMITMENTS
	10.2.1.1 Land Use
	10.2.1.2 Hydrological and Water Use
	10.2.1.3 ECOLOGICAL
	10.2.1.4 Socioeconomic
	10.2.1.5 Atmospheric and Meteorological
	10.2.1.6 Disposal of Hazardous and Radioactively Contaminated Waste
	10.2.1.7 Commitment of Underground Geological Resourcesfor Disposal of Radioactive Spent Fuel
	10.2.1.8 Destruction of Geological Resources during Uranium Mining and Fuel Cycle

	10.2.2 IRRETRIEVABLE MATERIAL COMMITMENTS OF RESOURCES
	10.2.2.1 Construction Materials
	10.2.2.2 Water Resources
	10.2.2.3 Uranium Fuel and Energy Consumption

	10.2.3 REFERENCES

	10.3 RELATIONSHIP BETWEEN SHORT-TERM USES AND LONG-TERM PRODUCTIVITY OF THE HUMAN ENVIRONMENT
	10.3.1 CONSTRUCTION PREEMPTIONS AND PRODUCTIVITY
	10.3.1.1 LAND USE
	10.3.1.2 Appurtenant Infrastructure
	10.3.1.3 Relocated Infrastructure
	10.3.1.4 Air
	10.3.1.5 Water
	10.3.1.6 Terrestrial and Aquatic Ecosystems
	10.3.1.7 Noise
	10.3.1.8 Transmission Lines
	10.3.1.9 Cultural Resources
	10.3.1.10 Socioeconomic
	10.3.1.11 RADIATION
	10.3.1.12 Mitigation to Lessen Impacts

	10.3.2 OPERATIONS PREEMPTIONS AND PRODUCTIVITY
	10.3.2.1 Land Use
	10.3.2.2 Relocation and Inundation
	10.3.2.3 Air
	10.3.2.4 Water
	10.3.2.5 Terrestrial and Aquatic Ecosystems
	10.3.2.6 Noise
	10.3.2.7 Transmission
	10.3.2.8 Cultural Resources
	10.3.2.9 Socioeconomic
	10.3.2.10 Radiation
	10.3.2.11 Mitigation to Lessen Impacts

	10.3.3 SUMMARY OF RELATIONSHIP BETWEEN SHORT-TERM USES AND LONG-TERM PRODUCTIVITY
	10.3.4 REFERENCES

	10.4 BENEFIT-COST BALANCE
	10.4.1 BENEFITS
	10.4.1.1 Need for Power
	10.4.1.2 Energy Alternatives
	10.4.1.3 Alternative Locations for the Proposed Facility
	10.4.1.4 Benefits of the Proposed Facility

	10.4.2 COSTS
	10.4.2.1 Internal Costs
	10.4.2.2 Monetary – Construction
	10.4.2.3 Monetary – Operation
	10.4.2.4 EXTERNAL COSTS

	10.4.3 SUMMARY
	10.4.4 REFERENCES

	LIST OF TABLES
	10.1-1 Construction-Related Unavoidable Adverse Environmental Impacts
	10.1-2 Operation-Related Unavoidable Adverse Environmental Impacts
	10.2-1 Irreversible Environmental Commitments
	10.2-2 Uranium Fuel Cycle Environmental Data
	10.2-3 Irretrievable Commitments of Resources
	10.4-1 Benefit and Costs of the Proposed Project Summarized



	EMERGENCY PLAN
	TABLE OF CONTENTS
	INTRODUCTION
	EMERGENCY PLAN PURPOSE
	EMERGENCY PLANNING ZONES (EPZ)
	PLUME EXPOSURE PATHWAY EPZ
	INGESTION EXPOSURE PATHWAY EPZ
	DEMOGRAPHIC INFORMATION
	SUPPORTING EMERGENCY PLANS
	RESPONSIBILITY FOR PLAN DEVELOPMENT AND REVIEW
	A. ASSIGNMENT OF RESPONSIBILITY (ORGANIZATIONAL CONTROL)
	A.1 HARRIS NUCLEAR PLANT
	A.2 STATE OF NORTH CAROLINA
	A.2.1 STATE OF NORTH CAROLINA GOVERNOR’S OFFICE
	A.2.2 NORTH CAROLINA DEPARTMENT OF CRIME CONTROL AND PUBLIC SAFETY
	A.2.3 NORTH CAROLINA DIVISION OF EMERGENCY MANAGEMENT
	A.2.4 NORTH CAROLINA DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES (DENR)
	A.2.5 RADIATION PROTECTION SECTION

	A.3 CHATHAM, HARNETT, LEE AND WAKE COUNTIES, NORTH CAROLINA
	A.3.1 CHATHAM COUNTY EMERGENCY OPERATIONS
	A.3.2 HARNETT COUNTY EMERGENCY SERVICES
	A.3.3 HARNETT COUNTY SHERIFF’S DEPARTMENT
	A.3.4 LEE COUNTY EMERGENCY SERVICES
	A.3.5 LEE COUNTY SHERIFF’S DEPARTMENT
	A.3.6 WAKE COUNTY EMERGENCY MANAGEMENT
	A.3.7 RALEIGH COMMUNICATIONS CENTER

	A.4 LOCAL SERVICES SUPPORT
	A.4.1 MEDICAL ASSISTANCE
	A.4.2 AMBULANCE SERVICE
	A.4.3 FIRE ASSISTANCE

	A.5 PRIVATE SECTOR ORGANIZATIONS
	A.5.1 CONTRACTED SERVICES
	A.5.2 INDUSTRY RESOURCE SUPPORT

	A.6 FEDERAL GOVERNMENT
	A.6.1 DEPARTMENT OF ENERGY, SAVANNAH RIVER OPERATIONS OFFICE
	A.6.2 FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA)
	A.6.3 DEPARTMENT OF HOMELAND SECURITY (DHS)
	A.6.4 NUCLEAR REGULATORY COMMISSION (NRC)
	A.6.5 WEATHER SERVICE

	A.7 CONCEPT OF OPERATIONS
	A.7.1 STATE OF NORTH CAROLINA AND COUNTY OPERATIONS


	B. ONSITE EMERGENCY ORGANIZATION
	B.1 GENERAL
	B.2 EMERGENCY RESPONSE ORGANIZATION
	B.3 COMMAND AND CONTROL
	B.4 ASSIGNMENT OF RESPONSIBILITIES
	B.4.1 CONTROL ROOMS
	B.4.2 TECHNICAL SUPPORT CENTERS
	B.4.3 OPERATIONS SUPPORT CENTERS
	B.4.4 EMERGENCY OPERATIONS FACILITY
	B.4.5 JOINT INFORMATION CENTER (JIC)

	B.5 OUTSIDE ORGANIZATION SUPPORT

	C. EMERGENCY RESPONSE SUPPORT AND RESOURCES
	C.1 STATE AND LOCAL GOVERNMENT SUPPORT
	C.1.1 NORTH CAROLINA – STATE EMERGENCY FACILITIES
	C.1.1.1 The North Carolina – State Emergency Operations Center (SEOC)
	C.1.1.2 State Emergency Response Team (SERT)
	C.1.1.3 County Emergency Operations Centers


	C.2 FEDERAL GOVERNMENT SUPPORT
	C.3 HNP SITE SUPPORT
	C.4 OTHER SUPPORT

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

	D.2 CATEGORIZATION OF EVENTS AND EMERGENCY ACTION LEVELS (EALS)
	D.3 EMERGENCY CLASSIFICATION
	D.3.1 UNIT 1
	D.3.2 UNITS 2 AND 3


	E. NOTIFICATION METHODS AND PROCEDURES
	E.1 NOTIFICATION OF PROGRESS ENERGY PERSONNEL
	E.2 NOTIFICATION OF STATE, LOCAL, AND FEDERAL RESPONSE PERSONNEL
	E.3 NOTIFICATION OF THE PUBLIC
	E.3.1 TESTING AND MAINTENANCE OF THE PUBLIC NOTIFICATION AND ALERTING SYSTEM
	E.3.1.1 Tone Alert Radio Distribution, Maintenance, Testing, and Operability
	E.3.1.2 Siren System Testing, Maintenance, and Operability



	F. EMERGENCY COMMUNICATIONS
	F.1 ONSITE EMERGENCY COMMUNICATIONS SYSTEMS
	F.1.1 PUBLIC ADDRESS SYSTEM
	F.1.2 PRIVATE AUTOMATIC BRANCH EXCHANGE (PABX) TELEPHONE SYSTEM
	F.1.3 SOUND POWERED TELEPHONE SYSTEM
	F.1.4 RADIO COMMUNICATIONS
	F.1.5 WIRELESS TELEPHONE SYSTEM
	F.1.6 HARRIS EMERGENCY TELECOMMUNICATIONS SYSTEM
	F.1.7 PLANT SECURITY COMMUNICATIONS
	F.1.8 EMERGENCY RESPONSE FACILITY INFORMATION SYSTEM (ERFIS)
	F.1.9 NRC RELATED COMMUNICATIONS SYSTEMS

	F.2 OFFSITE EMERGENCY COMMUNICATIONS SYSTEMS
	F.2.1 COMMERCIAL PHONE LINES
	F.2.2 DEDICATED TELEPHONE SYSTEM TO LOAD DISPATCHER
	F.2.3 EMERGENCY COMMUNICATIONS NETWORK
	F.2.4 SITE SECURITY
	F.2.5 CORPORATE INFORMATIONAL DATA COMMUNICATIONS
	F.2.6 NRC EMERGENCY NOTIFICATION SYSTEM (ENS)

	F.3 COMMUNICATIONS WITH THE STATE OF NORTH CAROLINA AND WAKE, LEE, HARNETT AND CHATHAM COUNTIES
	F.4 COMMUNICATIONS WITH THE NUCLEAR REGULATORY COMMISSION (NRC) AND OTHER FEDERAL AGENCIES
	F.5 COMMUNICATIONS BETWEEN HNP EMERGENCY RESPONSE FACILITIES
	F.5.1 HARRIS ENERGY AND ENVIRONMENTAL CENTER PABX TELEPHONE AND OTHER RADIO SYSTEMS

	F.6 MEDICAL SUPPORT FACILITY COMMUNICATIONS
	F.7 ALERTING EMERGENCY RESPONSE PERSONNEL
	F.8 COMMUNICATIONS SYSTEMS TESTING

	G. PUBLIC EDUCATION AND INFORMATION
	G.1 HARRIS NUCLEAR PLANT
	G.2 STATE OF NORTH CAROLINA

	H. EMERGENCY FACILITIES AND EQUIPMENT
	H.1 EMERGENCY RESPONSE FACILITIES
	H.1.1 CONTROL ROOMS (CR)
	H.1.2 TECHNICAL SUPPORT CENTERS (TSC)
	H.1.3 OPERATIONS SUPPORT CENTERS (OSC)
	H.1.4 EMERGENCY OPERATIONS FACILITY (EOF)
	H.1.5 JOINT INFORMATION CENTER (JIC)

	H.2 ACTIVATION AND STAFFING
	H.3 PLANT MONITORING AND DATA HANDLING SYSTEMS
	H.3.1 METEOROLOGICAL INSTRUMENTATION
	H.3.2 FIELD MONITORING EQUIPMENT
	H.3.3 LABORATORY FACILITIES

	H.4 EMERGENCY EQUIPMENT
	H.4.1 EMERGENCY EQUIPMENT AND SUPPLIES
	H.4.2 MEDICAL EQUIPMENT AND SUPPLIES


	I. ACCIDENT ASSESSMENT
	I.1 PLANT PARAMETERS
	I.1.1 EVALUATION OF PLANT CONDITIONS

	I.2 SEVERE ACCIDENT MANAGEMENT GUIDELINES (SAMG)
	I.3 RADIOLOGICAL MONITORING
	I.4 DOSE PROJECTIONS
	I.5 SEISMIC AND HYDROLOGICAL DATA
	I.6 METEOROLOGICAL INSTRUMENTATION
	I.7 FIELD MONITORING
	I.7.1 FIELD MONITORING EQUIPMENT

	I.8 ENVIRONMENTAL MONITORING
	I.9 NORMAL AND POST-ACCIDENT SAMPLING SYSTEMS
	I.10 OTHER PLANT ASSESSMENT EQUIPMENT

	J. PROTECTIVE RESPONSE
	J.1 PROTECTIVE ACTIONS FOR ONSITE PERSONNEL
	J.1.1 ONSITE ALERTING, WARNING, AND NOTIFICATION
	J.1.2 EVACUATION AND PERSONNEL ACCOUNTABILITY
	J.1.3 MONITORING AND DECONTAMINATION

	J.2 PROTECTIVE ACTIONS FOR THE PUBLIC
	J.2.1 PUBLIC ALERTING, WARNING, AND NOTIFICATION
	J.2.2 PROTECTIVE ACTION GUIDES
	J.2.3 PROTECTIVE ACTION RECOMMENDATIONS (PARS)
	J.2.4 INGESTION PATHWAY PROTECTIVE MEASURES

	J.3 SECURITY MEASURES

	K. RADIOLOGICAL EXPOSURE CONTROL
	K.1 EMERGENCY EXPOSURES
	K.2 EXPOSURE RECORDS FOR EMERGENCY WORKERS
	K.3 USE OF PROTECTIVE EQUIPMENT AND SUPPLIES
	K.4 DECONTAMINATION AND FIRST AID
	K.5 CONTAMINATION CONTROL OF DRINKING WATER AND FOOD
	K.6 RADIOLOGICAL AND CONTAMINATION CONTROL FACILITIES

	L. MEDICAL AND PUBLIC HEALTH SUPPORT
	L.1 ONSITE CAPABILITIES
	L.1.1 FIRST AID TEAM

	L.2 MEDICAL TRANSPORTATION
	L.3 OFFSITE CAPABILITIES
	L.3.1 HOSPITAL FACILITIES
	L.3.2 MEDICAL CONSULTANTS

	L.4 TRAINING OF MEDICAL SUPPORT PERSONNEL

	M. RECOVERY AND RE-ENTRY PLANNING AND POST ACCIDENT OPERATIONS
	M.1 RECOVERY PLANNING
	M.2 RECOVERY PLAN ACTIVATION
	M.3 RECOVERY ORGANIZATION
	M.4 ASSIGNMENT OF RESPONSIBILITIES
	M.4.1 RECOVERY MANAGER
	M.4.2 ONSITE RECOVERY DIRECTOR
	M.4.3 OFFSITE RECOVERY DIRECTOR
	M.4.4 COMPANY SPOKESPERSON
	M.4.5 THE REMAINDER OF THE HNP RECOVERY ORGANIZATION

	M.5 RE-ENTRY PLANNING 
	M.6 TOTAL POPULATION EXPOSURE ESTIMATES
	M.7 RECOVERY TERMINATION AND REPORTING REQUIREMENTS

	N. EXERCISES AND DRILLS
	N.1 EXERCISES
	N.2 DRILLS
	N.2.1 COMMUNICATION DRILLS
	N.2.2 FIRE DRILLS
	N.2.3 MEDICAL EMERGENCY DRILLS
	N.2.4 ENVIRONMENTAL MONITORING DRILLS
	N.2.5 RADIOLOGICAL CONTROL DRILLS
	N.2.6 INTEGRATED DRILLS


	O. RADIOLOGICAL EMERGENCY RESPONSE TRAINING
	O.1 GENERAL REQUIREMENTS
	O.2 CONDUCT OF TRAINING
	O.3 OFFSITE ORGANIZATIONS
	O.4 EMERGENCY PLANNING COORDINATOR AND STAFF TRAINING

	P. RESPONSIBILITY FOR THE PLANNING EFFORT: DEVELOPMENT, PERIODIC REVIEW AND DISTRIBUTION OF EMERGENCY PLANS
	P.1 MAINTAINING EMERGENCY PREPAREDNESS
	P.2 EMERGENCY PLAN AND PLANT EMERGENCY PROCEDURES UPDATE AND CHANGES
	P.2.1 UPDATED TELEPHONE LISTINGS

	P.3 PLANT EMERGENCY PROCEDURES AND SUPPORTIVE PLANS
	P.4 NUREG-0654 CROSS-REFERENCE
	P.5 INDEPENDENT AUDIT

	APPENDICES
	1 Glossary of Terms
	2 References
	3 Letters of Agreement
	4 List of Emergency Plan Supportive Documents
	5 NUREG-0654 Cross Reference
	6 Evacuation Time Estimate Study Summary

	ANNEXES
	1 Unit 1 Specific Information
	2 Units 2 and 3 Specific Information

	LIST OF TABLES
	Table Intro-1 EPZ Permanent Resident Population by Subzone
	Table Intro-2 Special Facilities within the 10-Mile EPZ
	Table Intro-3 10-Mile Emergency Planning Zone Evacuation Time Estimates (100 Percent)
	Table A-1 Organizations Participating in Emergency Response
	Table A-2 Offsite Agency Support Summary
	Table B-1 Minimum Staffing Requirements for Emergencies
	Table E-1 Execution of Unusual Event
	Table E-2 Execution of Alert
	Table E-3 Execution of Site Area Emergency
	Table E-4 Execution of General Emergency
	Table H-1 Typical Emergency Supplies Available For Emergency Facilities
	Table J-1 Protective Action Guides for the Ingestion Pathway
	Table K-1 HNP Area Radiation and Contamination Limits

	LIST OF FIGURES
	Intro-1 HNP Site Location
	Intro-2 HNP Site – Units Layout
	Intro-3 Plume Exposure Pathway EPZ (10-Mile)
	Intro-4 Ingestion Exposure Pathway EPZ (50-Mile)
	Intro-5 Resident Population within the 10-Mile EPZ
	Intro-6 Hospital and Assisted Living (Family Care) Facilities
	A-1 Emergency Response Organizations Interface (TSC and EOF Not Activated
	A-2 Emergency Response Organizations Interface (TSC and EOF Activated)
	B-1 Harris Emergency Response Organization (CR, TSC, OSC)
	B-2 Harris Emergency Response Organization (EOF, JIC)
	J-1 HNP Operations Map

	ACRONYMS



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice




