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CHAPTER 11  

RADIOACTIVE WASTE MANAGEMENT 

11.1 SOURCE TERMS 
 
This section of the referenced DCD is incorporated by reference with no 
departures or supplements. 
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11.2 LIQUID WASTE MANAGEMENT SYSTEMS 
 
This section of the referenced DCD is incorporated by reference with the 
following departures and/or supplements. 
 
 
11.2.1.2.4 Controlled Release of Radioactivity 
 
 
Add the following to the end of DCD Subsection 11.2.1.2.4: 
 
The Liquid Radwaste System (WLS) discharge piping from the Units 2 and 3 
Radwaste Building is connected to the Circulating Water System (CWS) 
blowdown pipeline within the Exclusion Area Boundary for dilution to meet the 
release limits of 10 CFR 20 Appendix B, Table II, Column 2. Dilution at this point 
is supplied primarily from the circulating water blowdown flow. Where the WLS 
pipe is routed outside the radwaste building to where it connects to the blowdown 
pipeline, there are no valves, vacuum breakers, or other fittings. The WLS 
discharge piping is monitored for leakage to comply with 10 CFR 20.1406. 
 
The CWS blowdown line is a high density polyethylene single-walled pipe. There 
are no valves, vacuum breakers, or other fittings in the CWS blowdown pipeline 
between the point where the WLS connects and the effluent discharge point in 
the Harris Reservoir. The pipe is buried from the cooling towers to the point 
where the pipe enters Harris Reservoir except where the pipe crosses over HNP 
Unit 1 emergency service water intake channel. Monitoring for leakage of the 
CWS blowdown line downstream of the WLS connection is per NEI 08-08A 
(Reference 201) as described in Appendix 12AA. 
 
 
11.2.1.2.5.2 Use of Mobile and Temporary Equipment 
 
 
Add the following information at the end of DCD Subsection 11.2.1.2.5.2: 
 
When mobile or temporary equipment is selected to process liquid effluents, the 
equipment design and testing meets the applicable requirements of Regulatory 
Guide 1.143. When confirmed through sampling that the radioactive waste 
contents do not exceed the A2 quantities for radionuclides specified in Appendix 
A to 10 CFR Part 71, the liquid effluent may be processed with mobile or 
temporary equipment in the Radwaste Building. When the A2 quantities are 
exceeded, liquid effluent is processed in the Seismic Category I auxiliary 
building. 
 
Mobile and temporary equipment are designed in accordance with the applicable 
mobile and temporary radwaste treatment systems guidance provided in 
Regulatory Guide 1.143, including the codes and standards listed in Table 1 of 
the Regulatory Guide. 
 

STD COL 11.2-1 
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Mobile and temporary equipment has the following features: 
  
• Level indication and alarms (high-level) on tanks.  

• Screwed connections are permitted only for instrument connections 
beyond the first isolation valve. 

• Remote operated valves are used where operations personnel would be 
required to frequently manipulate a valve. 

• Local control panels are located away from the equipment, in low dose 
areas. 

• Instrumentation readings are accessible from the local control panels (i.e., 
temperature, flow, pressure, liquid level, etc.). 

• Wetted parts are 300 series stainless steel, except flexible hose and 
gaskets. 

• Flexible hose is used only for mobile equipment within the designated 
“black box” locations between mobile components and at the interface 
with the permanent plant piping. 

• The contents of tanks are capable of being mixed, either through 
recirculation or with a mixer.  

• Grab sample points are located in tanks and upstream and downstream 
of the process equipment.  

Inspection and testing of mobile or temporary equipment is in accordance with 
the codes and standards listed in Table 1 of Regulatory Guide 1.143 with the 
following additions: 
 
• After placement in the station, the mobile or temporary equipment is 

hydrostatically, or pneumatically, tested prior to tie-in to permanent plant 
piping.  

• A functional test, using demineralized water, is performed. Remote 
operated valves are stroked (open-closed-open or closed-open-closed) 
under full flow conditions. The proper function of the instrumentation, 
including alarms, is verified. The operating procedures are verified correct 
during the functional test.  

• Tank overflows are routed to floor drains.  

• Floor drains are confirmed to be functional prior to placing mobile or 
temporary equipment into operation. 
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11.2.3.3 Dilution Factor 
 
 
Add the following information at the end of DCD Subsection 11.2.3.3: 
 
Liquid radioactive releases are diluted by the cooling tower blowdown flow prior 
to being released to the Main Reservoir.  For drinking water supply both at the 
plant site and for intakes downstream of Harris Lake the water is assumed to be 
well mixed.  For the liquid radioactive releases from the plant to nearest drinking 
water intake at Lillington, NC (approximately 17 miles), the downstream dilution 
factor is based on the minimum average annual release from the Harris Lake to 
the Cape Fear river of 20 cfs and the average annual mean Cape Fear river flow 
at Lillington of  3363 cfs.  Use of these values results in a dilution factor of 168.  
This dilution factor is also conservatively used for estimating population doses to 
towns downstream of Lillington even though longer transit times and more 
dilution results.  No dilution is applied to the drinking water dose for site workers 
as part of the population dose estimate.  Dilution factors are given in Table 11.2-
201. 
 
 
11.2.3.4 Release Concentrations 
 
 
Add the following information at the end of DCD Subsection 11.2.3.4: 
 
To demonstrate compliance with the Reference 1 effluent concentration limits, 
the discharge concentrations have been evaluated for the release of the annual 
expected activity diluted with the average annual discharge flow of 20 cfs for 292 
days from Harris Lake to Cape Fear River. The dilution factors are presented in 
Table 11.2-201. Table 11.2-204 lists the annual average nuclide release 
concentrations and the fraction of the effluent concentration limits using base 
GALE code assumptions. As shown in Table 11.2-204, the overall fraction of the 
effluent concentration limit is 0.15, which is below the allowable value of 1.0. 
 
The annual releases from the plant have also been evaluated based on operation 
with the maximum defined fuel defect level. The maximum defined fuel defect 
level corresponds to the Technical Specification limit on coolant activity which is 
based on 0.25 percent fuel defects. Table 11.2-205 lists the annual average 
nuclide release concentrations and the fractions of the effluent concentration 
limits for the maximum defined fuel defects. As shown in Table 11.2-205, the 
overall fraction of the effluent concentration limit for the maximum defined fuel 
defect level is 0.69, which is below the allowable value of 1.0. 
 
 

HAR SUP 11.2-1 
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11.2.3.5 Estimated Doses 
 
 
Replace the information in DCD Subsection 11.2.3.5 with the following 
paragraphs and subsections. 
 
Dose and dose rate to man was calculated using the LADTAP II computer code. 
This code is based on the methodology presented in Regulatory Guide 1.109. 
Factors common to both estimated individual dose rates and estimated 
population dose are addressed here. Unique data are discussed in the respective 
sections.  
 
Activity pathways considered are drinking water, sport fishing, and recreational 
activities.  
 
Table 11.2-201 contains dilution factors and related site and population data 
used in dose rate calculations.  Table 11.2-202 contains LADTAP II input data 
used for individual and population dose rate calculations. 
 
11.2.3.5.1 Estimated Individual Dose Rates 
 
Dose rates to individuals are calculated for drinking water, fish consumption, and 
recreational activities.  Table 11.2-203 gives the individual dose rates by age 
group, pathway and organ. Table 11.2-207 list the liquid pathways consumption 
factors that were used in determining the dose to the maximum exposed 
individual. 
 
In order to demonstrate compliance with the requirements of 40 CFR 190 (per 10 
CFR 20.1301(e)), the liquid and gaseous effluent doses presented in Tables 
11.2-203 and 11.3-206 were adjusted to reflect the whole body dose equivalent.  
The total effective dose equivalent (TEDE) for the whole body was determined 
using the adult dose values given in the tables and the applicable organ dose 
weighting factor. The liquid effluent doses per unit were added to the gaseous 
effluent doses per unit and the resulting maximum doses to whole body, thyroid, 
and organ multiplied by two (2) to account for the operation of the Harris Units 2 
& 3 at the site. 
  
In addition to the exposures from Unit 2 & 3, the liquid and gaseous doses due to 
the operation of Unit 1 contribute to the total public dose. Unit 1 doses are based 
on an average of actual plant effluent releases during the period 1999 to 2006.  
Direct radiation exposure from containment and other plant buildings is negligible 
based on information documented in AP1000 DCD, Tier 2, Chapter 12, 
Subsection 12.4.2.1. 
 
The sum of the annual doses due to the releases of liquid and gaseous 
radioactive materials from all units at the Harris site are presented in Table 11.2-
206 and are below the 40 CFR Part 190 limits for whole body dose equivalent, 
thyroid, and maximum organ. 
 

HAR COL 11.2-2 
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11.2.3.5.2 Estimated Population Dose 
 
The population dose is based on the fraction of the 81 km (50 mile) resident 
population that may be exposed to the evaluated pathways.  These pathways are 
drinking water and recreational activities.  The drinking water pathways include 
the residents in the towns of Lillington, Dunn and Fayetteville who receive their 
drinking water supply from the Cape Fear River downstream of Harris Lake and 
an estimated 1000 site workers who may receive their drinking water supply 
directly from the Harris Lake.  Harris Lake offers recreational activities to area 
residents which include sport fishing, swimming, boating, and shoreline use. 
Estimated recreational usage data is given in Table 11.2-202. 
 
The population doses from liquid effluents by pathway and organ are given in 
Table 11.2-208. 
 
 
11.2.3.5.3 Liquid Radwaste Cost Benefit Analysis Methodology 
 
The application of the methodology of Regulatory Guide 1.110 was used to 
satisfy the cost benefit analysis requirements of 10 CFR Part 50. Appendix I, 
Section II.D.  The parameters used in calculating the Total Annual Cost (TAC) 
are fixed and are given for each radwaste treatment system augment listed in 
Regulatory Guide 1.110, including the Annual Operating Cost (AOC) (Table A-2), 
Annual Maintenance Cost (AMC) (Table A-3), Direct Cost of Equipment and 
Materials (DCEM) (Table A-1), and Direct Labor Cost (DLC) (Table A-1). The 
following variable parameters were used: 
 
• Capital Recovery Factor (CRF) – This factor is taken from Table A-6 of 

Regulatory Guide 1.110 and reflects the cost of money for capital 
expenditures.  A cost-of-money value of 7% per year is assumed in this 
analysis, consistent with the “Regulatory Analysis Guidelines of the U.S. 
Nuclear Regulatory Commission” (NUREG/BR-0058).  A CRF of 0.0806 
was obtained from Table A-6. 

• Indirect Cost Factor (ICF) – This factor takes into account whether the 
radwaste system is unitized or shared (in the case of a multi-unit site) and 
is taken from Table A-5 of Regulatory Guide 1.110.  It is assumed that the 
radwaste system for this analysis is a unitized system at a 2-unit site, 
which equals an ICF of 1.625. 

• Labor Cost Correction Factor (LCCF) – This factor takes into account the 
differences in relative labor costs between geographical regions and is 
taken from Table A-4 of Regulatory Guide 1.110.  A LCCF of 1.0 (the 
lowest value) is assumed in this analysis. 

Appendix I to 10 CFR Part 50 prescribes a $1,000 per person-rem criterion for 
determining the cost benefit of actions to reduce radiation exposure. 
 

STD COL 11.2-2 
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The analysis used a conservative assumption that the respective radwaste 
treatment system augment is a “perfect” system that reduces the effluent and 
dose by 100 percent.  The liquid radwaste treatment system augments annual 
costs were determined and the lowest annual cost considered a threshold value.  
The lowest-cost option for liquid radwaste treatment system augments is a 20 
gpm Cartridge Filter at $11,140 per year, which yields a threshold value of 11.14 
person-rem total body or thyroid dose from liquid effluents. 
 
For AP1000 sites with population dose estimates less than 11.14 person-rem 
total body or thyroid dose from liquid effluents, no further cost-benefit analysis is 
needed to demonstrate compliance with 10 CFR 50, Appendix I Section II.D. 
 
 
11.2.3.5.4 Liquid Radwaste Cost Benefit Analysis 
 
 
The population doses are given in Table 11.2-208 which shows population 
exposures of 6.65 person-rem total body and 1.89 person-rem thyroid.  As 
discussed above, the lowest cost liquid radwaste system augment is $11,400.  
Assuming 100% efficiency of this augment, the minimum possible cost per 
person rem is determined by dividing the cost of the augment by the population 
dose.  This is $1,675 per person-rem total body ($11,400/6.65 person-rem) and 
$5,894 per person-rem thyroid ($11,140/1.89 person-rem).  These costs per 
person-rem reductions exceed the $1,000 per person-rem criterion prescribed in 
Appendix I to 10 CFR 50 and are therefore not beneficial. 
 
 
11.2.3.6 Quality Assurance 
 
 
Add the following to the end of DCD Subsection 11.2.3.6: 
 
Since the impact of radwaste systems on safety is limited, the extent of control 
required by Appendix B to 10 CFR Part 50 is similarly limited. Thus, a 
supplemental quality assurance program applicable to design, construction, 
installation and testing provisions of the liquid radwaste system is established by 
procedures that complies with the guidance presented in Regulatory Guide 
1.143. 
 
 
11.2.5 COMBINED LICENSE INFORMATION 
 
 
11.2.5.1 Liquid Radwaste Processing by Mobile Equipment 
 
 
This COL Item is addressed in Subsection 11.2.1.2.5.2. 
 

STD SUP 11.2-1 
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11.2.5.2 Cost Benefit Analysis of Population Doses 
 

 
This COL Item is addressed in Subsection 11.2.3.5.3. 
 
 
This COL Item is addressed in Subsections 11.2.3.3, 11.2.3.5, 11.2.3.5.1, 
11.2.3.5.2, and 11.2.3.5.4. 
 
 
11.2.6 REFERENCES 
 
Add the following information at the end of DCD Subsection 11.2.6 
 
201. NEI 08-08A, Generic FSAR Template Guidance for Life Cycle 
Minimization of Contamination, Revision 0, October 2009 (ML093220445). 
 
 
 

HAR COL 11.2-2 
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Table 11.2-201 
Dilution Factors and Population Data 

 
Parameter Average Annual Condition 

 
Discharge Flow From Harris Lake to 
Cape Fear River (cfs) 

 
20 

Annual Average Flow in Cape Fear 
River at Lillington (cfs) 

3363 

Distance to Nearest Drinking Water 
Extraction (mi.) 

17(Lillington) 

Dilution Factor for Drinking Water 168 (Lillington)(a) 

1 (Site Workers)(b)  

Dilution Factor for Recreational 
Activities 

1 

Dilution Factor for Fish 1 

Lillington Population(c) 4,328 

Dunn Population(c) 13,654 

Fayetteville Population(c) 133,084 

50-Mile Residential Population(c) 3,003,458  

(Table 2.1.3-203 and Table 2.1.3-204)

  
a)  Dilution Factor for Lillington conservatively used for Dunn and Fayetteville even though both are 

further downstream with more dilution and longer transit times. 

b)  Site worker population conservatively estimated at 1,000 for Units 2 and 3. 

c)  Population data projected to year 2020. 
 

HAR COL 11.2-2 
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Table 11.2-202 
LADTAP II Input  

 

Input Parameter Value 

Freshwater Site Selected 

Discharge Flow Rate from two AP1000 units to Harris Lake 
(gpm) 

12,000 

Source Term DCD Table 11.2-7 

Reconcentration Model Partial Mixing 

Harris Lake Storage Capacity (acre-ft) 177,563  

Shore Width Factor 0.3 

Dilution Factors Table 11.2-201 

Transit Time – Drinking (hr) 1.0 

Transit time – Fish and Recreational Uses (hr) 0 

Liquid Pathway Consumption Factors  Table 11.2-207 

Recreational Exposure for Shoreline, Swimming, and 
Boating (person-hrs/yr) 

1,379,591 

Sport Fish Catch at Harris Reservoir (kg/yr) 53,710 

HAR COL 11.2-2 
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Table 11.2-203 (Sheet 1 of 2) 
Individual Dose Rates (mrem/year)  

 
Adult 

Pathway Total Body GI-Tract Bone Liver Kidney Thyroid Lung Skin 

Fish Consumption 1.98E+00 9.35E-02 2.04E+00 2.94 E+00 1.02 E+00 3.55E-02 3.62E-01 - 
Drinking Water 8.37E-03 8.22E-03 2.27E-04 8.47E-03 8.27E-03 8.17E-03 8.20E-03 - 
Shoreline 3.75E-03 3.75E-03 3.75E-03 3.75E-03 3.75E-03 3.75E-03 3.75E-03 4.38E-03 
Swimming  9.09E-06 9.09E-06 9.09E-06 9.09E-06 9.09E-06 9.09E-06 9.09E-06 - 
Boating  3.79E-05 3.79E-05 3.79E-05 3.79E-05 3.79E-05 3.79E-05 3.79E-05 - 
         
Total 2.00E+00 1.06E-01 2.04E+00 2.95E-00 1.03E+00 4.75E-02 3.74E-01 4.38E-03 
         

Teenager 
Pathway Total Body GI-Tract Bone Liver Kidney Thyroid Lung Skin 
         
Fish Consumption 1.11E+00 7.15E-02 2.18E+00 3.04E+00 1.05E+00 2.73E-02 4.23E-01 - 
Drinking Water 5.86E-03  5.79E-03 2.20E-04 6.04E-03 5.85E-03 5.76E-03 5.79E-03 - 
Shoreline 2.10E-02  2.10E-02 2.10E-02 2.10E-02 2.10E-02 2.10E-02 2.10E-02 - 
Swimming  5.07E-05  5.07E-05 5.07E-05 5.07E-05 5.07E-05 5.07E-05 5.07E-05 2.44E-02 
Boating  2.54E-05  2.54E-05 2.54E-05 2.54E-05 2.54E-05 2.54E-05 2.54E-05 - 
         
Total 1.14E+00 9.83E-02 2.20E+00 3.07E+00 1.07E+00 5.41E-02 4.50E-01 2.44E-02 

Child 
Pathway Total Body GI-Tract Bone Liver Kidney Thyroid Lung Skin 
         
Fish Consumption 4.38E-01  4.01E-02 2.73E+00 2.74E+00 9.03E-01 2.26E-02 3.39E-01 - 
Drinking Water 1.11E-02  1.11E02 6.36E-04 1.17E-02 1.13E-02 1.11E-02 1.11E-02 - 
Shoreline 4.38E-03  4.38E-03 4.38E-03 4.38E-03 4.38E-03 4.38E-03 4.38E-03 5.11E-03 

 

HAR COL 11.2-2 
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Table 11.2-203 (Sheet 2 of 2) 
Individual Dose Rates (mrem/year) 

 
Swimming  1.06E-05  1.06E-05 1.06E-05 1.06E-05 1.06E-05 1.06E-05 1.06E-05 - 
Boating  5.30E-06  5.30E-06 5.30E-06 5.30E-06 5.30E-06 5.30E-06 5.30E-06 - 
         
Total 4.54E-01 5.56E-01 2.74E+00 2.75E+00 9.19E-01 3.81E-02 3.55E-01 5.11E-03 
         

Infant 
Pathway Total Body GI-Tract Bone Liver Kidney Thyroid Lung Skin 
         

Fish Consumption 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - 
Drinking Water 1.09E-02 1.09E-02 6.47E-04 1.16E-02 1.11E-02 1.09E-02 1.09E-02 - 

Shoreline 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - 
         
Total 1.09E-02 1.09E-02 6.47E-04 1.16E-02 1.11E-02 1.09E-02 1.09E-02 - 

HAR COL 11.2-2 
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Table 11.2-204 (Sheet 1 of 3) 
Comparison of Annual Average Liquid Release Concentrations with 

10 CFR 20 Effluent Concentration Limits for Expected Releases – 
Two Units 

 

Nuclide 

Discharge 
Concentration 

(μCi/ml)(a) 

Effluent 
Concentration 
Limit (μCi/ml)(b) 

Fraction of 
Concentration Limit 

Na-24 2.3E-10 5.0E-05 4.6E-06 

Cr-51 2.6E-10 5.0E-04 5.2E-07 

Mn-54 1.8E-10 3.0E-05 6.1E-06 

Fe-55 1.4E-10 1.0E-04 1.4E-06 

Fe-59 2.8E-11 1.0E-05 2.8E-06 

Co-58 4.7E-10 2.0E-05 2.4E-05 

Co-60 6.2E-11 3.0E-06 2.1E-05 

Zn-65 5.7E-11 5.0E-06 1.1E-05 

W-187 1.8E-11 3.0E-05 6.1E-07 

Np-239 3.4E-11 2.0E-05 1.7E-06 

Br-84 2.8E-12 4.0E-04 7.0E-09 

Rb-88 3.8E-11 4.0E-04 9.4E-08 

Sr-89 1.4E-11 8.0E-06 1.7E-06 

Sr-90 1.4E-12 5.0E-07 2.8E-06 

Sr-91 2.8E-12 2.0E-05 1.4E-07 

Y-91m 1.4E-12 2.0E-03 7.0E-10 

Y-93 1.3E-11 2.0E-05 6.3E-07 

Zr-95 3.2E-11 2.0E-05 1.6E-06 

Nb-95 2.9E-11 3.0E-05 9.8E-07 

Mo-99 8.0E-11 2.0E-05 4.0E-06 
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Table 11.2-204 (Sheet 2 of 3) 
Comparison of Annual Average Liquid Release Concentrations with 

10 CFR 20 Effluent Concentration Limits for Expected Releases – 
Two Units 

 

Nuclide 

Discharge 
Concentration 

(μCi/ml)(a) 

Effluent 
Concentration 
Limit (μCi/ml)(b) 

Fraction of 
Concentration Limit 

Tc-99m 7.7E-11 1.0E-03 7.7E-08 

Ru-103 6.9E-10 3.0E-05 2.3E-05 

Rh-103m 6.9E-10 6.0E-03 1.2E-07 

Ru-106 1.0E-08 3.0E-06 3.4E-03 

Ag-110m 1.5E-10 6.0E-06 2.4E-05 

Te-129m 1.7E-11 7.0E-06 2.4E-06 

Te-129 2.1E-11 4.0E-04 5.2E-08 

Te-131m 1.3E-11 8.0E-06 1.6E-06 

Te-131 4.2E-12 8.0E-05 5.2E-08 

I-131 2.0E-09 1.0E-06 2.0E-03 

Te-132 3.4E-11 9.0E-06 3.7E-06 

I-132 2.3E-10 1.0E-04 2.3E-06 

I-133 9.4E-10 7.0E-06 1.3E-04 

I-134 1.1E-10 4.0E-04 2.8E-07 

Cs-134 1.4E-09 9.0E-07 1.5E-03 

I-135 7.0E-10 3.0E-05 2.3E-05 

Cs-136 8.8E-11 6.0E-06 1.5E-05 

Cs-137 1.9E-09 1.0E-06 1.9E-03 

Ba-140 7.7E-10 8.0E-06 9.7E-05 

La-140 1.0E-09 9.0E-06 1.2E-04 

Ce-141 1.3E-11 3.0E-05 4.2E-07 
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Table 11.2-204 (Sheet 3 of 3) 
Comparison of Annual Average Liquid Release Concentrations with 

10 CFR 20 Effluent Concentration Limits for Expected Releases – 
Two Units 

 

Nuclide 

Discharge 
Concentration 

(μCi/ml)(a) 

Effluent 
Concentration 
Limit (μCi/ml)(b) 

Fraction of 
Concentration Limit 

Ce-143 2.7E-11 2.0E-05 1.3E-06 

Pr-143 1.8E-11 7.0E-05 2.6E-07 

Ce-144 4.4E-10 3.0E-06 1.5E-04 

Pr-144 4.4E-10 2.0E-05 2.2E-05 

H-3 1.4E-04 1.0E-03 1.4E-01 

   Total = 0.15 

 
Notes: 

a)  Annual average discharge concentration based on release of average daily discharge for 292 
days per year with 20 ft3/sec dilution flow. 

b) Effluent concentration limits are from 10 CFR 20, Appendix B. 
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Table 11.2-205 (Sheet 1 of 3) 
Comparison of Annual Average Liquid Release Concentrations with 
10 CFR 20 Effluent Concentration Limits for Releases with Maximum 

Defined Fuel Defects – Two Units 
 

Nuclide 

Discharge 
Concentration 

(μCi/ml)(a) 

Effluent 
Concentration 
Limit (μCi/ml)(b) 

Fraction of 
Concentration 

Limit 

Na-24 2.3E-10 5.0E-05 4.5E-06 

Cr-51 2.1E-10 5.0E-04 4.3E-07 

Mn-54 1.9E-10 3.0E-05 6.2E-06 

Fe-55 1.3E-10 1.0E-04 1.3E-06 

Fe-59 2.8E-11 1.0E-05 2.8E-06 

Co-58 4.7E-10 2.0E-05 2.3E-05 

Co-60 6.1E-11 3.0E-06 2.0E-05 

Zn-65 5.7E-11 5.0E-06 1.1E-05 

W-187 1.9E-11 3.0E-05 6.2E-07 

Np-239 3.3E-11 2.0E-05 1.7E-06 

Br-84 6.1E-12 4.0E-04 1.5E-08 

Rb-88 3.9E-10 4.0E-04 9.7E-07 

Sr-89 2.4E-10 8.0E-06 3.0E-05 

Sr-91 1.2E-11 2.0E-05 6.1E-07 

Y-91m 9.4E-12 2.0E-03 4.7E-07 

Y-93 1.6E-11 2.0E-05 8.0E-09 

Zr-95 5.7E-11 2.0E-05 2.9E-06 

Nb-95 6.1E-11 3.0E-05 3.1E-06 

Mo-99 7.2E-09 2.0E-05 2.4E-04 

Tc-99m 6.5E-09 1.0E-03 3.3E-04 

Ru-103 4.5E-10 3.0E-05 4.5E-07 
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Table 11.2-205 (Sheet 2 of 3) 
Comparison of Annual Average Liquid Release Concentrations with 
10 CFR 20 Effluent Concentration Limits for Releases with Maximum 

Defined Fuel Defects – Two Units 
 

Nuclide 

Discharge 
Concentration 

(μCi/ml)(a) 

Effluent 
Concentration 
Limit (μCi/ml)(b) 

Fraction of 
Concentration 

Limit 

Rh-103m 4.5E-10 6.0E-03 1.5E-05 

Ru-106 2.1E-08 3.0E-06 3.6E-06 

Ag-110m 1.9E-10 6.0E-06 6.2E-05 

Te-129m 5.2E-10 7.0E-06 7.4E-05 

Te-129 2.1E-11 4.0E-04 5.3E-08 

Te-131m 9.9E-11 8.0E-06 1.2E-05 

Te-131 5.3E-12 8.0E-05 6.7E-08 

I-131 1.6E-08 1.0E-06 1.6E-02 

Te-132 3.1E-09 9.0E-06 3.4E-04 

I-132 4.8E-10 1.0E-04 4.8E-06 

I-133 4.4E-09 7.0E-06 6.3E-04 

I-134 1.1E-10 4.0E-04 2.8E-07 

Cs-134 2.7E-07 9.0E-07 3.0E-01 

I-135 1.2E-09 3.0E-05 4.1E-05 

Cs-136 2.0E-07 6.0E-06 3.3E-02 

Cs-137 2.0E-07 1.0E-06 2.0E-01 

Ba-140 7.8E-10 8.0E-06 9.7E-05 

La-140 1.0E-09 9.0E-06 1.2E-04 

Ce-141 3.9E-11 3.0E-05 1.3E-06 

Ce-143 2.7E-11 2.0E-05 1.3E-06 

Pr-143 1.9E-11 7.0E-05 2.7E-07 
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Table 11.2-205 (Sheet 3 of 3) 
Comparison of Annual Average Liquid Release Concentrations with 
10 CFR 20 Effluent Concentration Limits for Releases with Maximum 

Defined Fuel Defects – Two Units 
 

Nuclide 

Discharge 
Concentration 

(μCi/ml)(a) 

Effluent 
Concentration 
Limit (μCi/ml)(b) 

Fraction of 
Concentration 

Limit 

Ce-144 4.4E-10 3.0E-06 1.5E-04 

Pr-144 4.4E-10 2.0E-05 2.2E-05 

H-3 1.4E-04 1.0E-03 1.4E-01 

Total = 0.69 

 
Notes: 

a) Annual average discharge concentration based on release of average daily discharge for 292 
days per year with 20 ft3/sec dilution flow. 

b) Effluent concentrations limits are from 10 CFR 20, Appendix B.
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Table 11.2-206 

Comparison of Maximum Exposed Individual Doses 
from the HAR Site with the 40 CFR Part 190 Criteria (mrem/yr) 

 
 

Type of Dose 
 

Dose Limit  
(40 CFR 190)  

Unit 1  

Total Liquid 
and 

Gaseous 
Dose(a) 

Unit 2 & 3 

Calculated 
Liquid 
Dose 

Unit 2 & 3 

Calculated 
Gaseous 

Dose 

 

Total Dose 
(All 

Pathways) 

Whole Body 
Dose 
Equivalent(b) 

25 0.53 5.08(b) 1.42(b) 7.0 

Dose to Thyroid 75 0.54 0.11 (teen) 4.00 (infant) 4.7 

Dose to Any 
Other Organ 

25 0.54 6.14 (teen 
liver) 

4.42 (child 
bone) 

11.1 

Notes: 

(a)  HNP operating data 

(b) Whole body dose equivalent assumed equal to TEDE 
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Table 11.2-207 

Liquid Pathways Consumption Factors for  
the Maximum Exposed Individual 

 

Pathway Adult Teen Children Infant 

Drinking water(a) (L/yr) 730  510 510 330 

Fish consumption(a) (kg/yr) 21  16 6.9 N/A 

Shoreline usage(a) (hr/yr) 12  67  14 N/A 

Swimming exposure (hr/yr) 
(assumed same as 
shoreline) 

12 67 14  N/A 

Boating (hr/yr) 100 (assumed) 67 14 N/A 

Notes: 
a) LADTAP default values 
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FSAR Table 11.2-208 

Population Doses from Liquid Effluents 
(person rem /yr) 

 

Pathway Total Body GI-Tract Bone Liver Kidney Thyroid Lung Skin 

Fish 
Consumption 

4.82E+00 2.44E-01 6.50E+00 8.70E+00 2.99E+00 9.66E-02 1.09E+00 - 

Drinking Water (a) 1.39E+00 1.37E+00 2.56E-02 1.42E+00 1.38E+00 1.36E+00 1.37E+00 - 

Hydrosphere 
Tritium 

7.70E-03 7.70E-03 - 7.70E-03 7.70E-03 7.70E-03 7.70E-03  

Shoreline 4.31E-01 - - - - 4.31E-01  5.03E-01 

Swimming 1.04E-03  - - - 1.04E-03   

Boating 5.22E-04 - - - - 5.22E-04   

Total 6.65E+00 1.62E+00 6.53E+00 1.01E+01 4.37E+00 1.89E+00 2.46E+00 5.03E-01 

Note: 

(a) Drinking water pathway doses reflect 1000 site workers as well as downstream residents in the towns of Lillington, Dunn, and Fayetteville. 
 
.
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STD SUP 11.3-2 

11.3 GASEOUS WASTE MANAGEMENT SYSTEM 
 
This section of the referenced DCD is incorporated by reference with the 
following departures and/or supplements. 
 
 
11.3.3 RADIOACTIVE RELEASES 
 
 
Add the following new paragraph at the end of DCD Subsection 11.3.3: 
 
There are no gaseous effluent site interface parameters outside of the 
Westinghouse scope. 
 
 
11.3.3.4 Estimated Doses 
 
 
Add the following information at the end of DCD Subsection 11.3.3.4. 
 
The HAR site-specific values are bounded by the DCD identified acceptable 
releases. With the annual airborne releases listed in DCD Table 11.3-3, the site- 
specific air doses at ground level at the exclusion area boundary are 0.64 mrad 
for gamma radiation and 3.03 mrad for beta radiation. These doses are based on 
the annual average atmospheric dispersion factor from FSAR Section 2.3.  As 
shown in Table 11.3-208 these doses are below the 10 CFR 50 Appendix I 
design objectives of 10 mrad per year for gamma radiation or 20 mrad per year 
beta radiation. 
 
Dose and dose rate to man was calculated using the GASPAR II computer code. 
This code is based on the methodology presented in the Regulatory Guide 1.109.  
Factors common to both estimated individual dose rates and estimated 
population dose are addressed in this subsection. Unique data are discussed in 
the respective subsections. 
 
Activity pathways considered are plume, ground deposition, inhalation, and 
ingestion of vegetables, meat, and milk (both cow and goat). 
 
Based on site meteorological conditions, the highest rate of plume exposure and 
ground deposition occurs at the exclusion area boundary (EAB) 1.6 km (0.99 mi.) 
SSW of the plant. 
 
Agricultural products are estimated from U. S. Department of Agriculture (USDA) 
National Agricultural Statistics Service. 
 
Population distribution within 81 km (50-mi.) radius is presented in FSAR Tables 
2.1.3-202 and 2.1.3-204.  Table 11.3-201 contains GASPAR II input data for 
dose rate calculations.  Information regarding the locations for the nearest man, 
milk animal, garden, and the EAB is located in Section 2.3. 

HAR COL 11.3-1 
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11.3.3.4.1 Estimated Individual Doses 
 
Dose rates to individuals are calculated for airborne decay and deposition, 
inhalation, and ingestion of milk (cow and goat), meat and vegetables. Dose from 
plume and ground deposition are calculated as affecting all age groups equally. 
Table 11.3-206 summarizes the maximum exposed individual annual organ 
dose by pathway and age group. 
 
Plume exposure approximately 1.6 km (0.99 mi.) SSW of the HAR produced a 
maximum dose rate to a single organ of 2.14 mrem/yr to skin. The maximum total 
body dose rate was calculated to be 3.84E-1 mrem/yr. 
 
Ground deposition approximately 1.6 km (0.99 mi.) SSW of the HAR produced a 
maximum dose rate to a single organ of 7.34E-2 mrem/yr to skin. The maximum 
total body dose rate was calculated to be 6.25E-2 mrem/yr. 
 
Inhalation dose at the nearest residence, 6.6 km (4.1 mi) SSW of the HAR, 
results in a maximum dose rate to a single organ of 9.54E-2 mrem/yr to a child’s 
thyroid. The maximum total body dose rate is calculated to be 8.11E-3 mrem/yr 
to a teenager. 
 
Vegetable consumption assumes that the dose is received from the gardens, 
approximately 6.6 km (4.1 mi.) SSW of the plant. GASPAR II default vegetable 
consumption values are used in lieu of site-specific vegetable consumption data 
as permitted by Regulatory Guide 1.109. The estimated maximum dose rate to a 
single organ is 1.08 mrem/yr to a child’s bone.  The maximum total body dose 
rate is calculated to be 2.37E-1 mrem/yr to a child. 
 
Meat consumption assumes that the dose is received from an animal, 
approximately 5 km (3.1 mi.) SW of the HAR. GASPAR II default meat 
consumption values are used in lieu of site-specific meat consumption data as 
permitted by Regulatory Guide 1.109. The estimated maximum dose rate to a 
single organ is 1.18E-1 mrem/yr to a child’s bone. The maximum total body dose 
rate is calculated to be 2.50E-2 mrem/yr to a child. 
 
Cow milk consumption assumes that the dose is received from an animal, 
approximately 8.5 km (5.3 mi.) SSW of the HAR. GASPAR II default cow milk 
consumption values are used in lieu of site-specific cow milk consumption data 
as permitted by Regulatory Guide 1.109. The estimated maximum dose rate to a 
single organ is 0.64 mrem/yr to an infant’s thyroid. The maximum body dose rate 
is calculated to be 1.26E-1 mrem/yr to an infant. 
 
Goat milk consumption assumes that the dose is received from an animal, 
approximately 8.5 km (5.3 mi.) SSW of HAR. GASPAR II default goat milk 
consumption values are used in lieu of site-specific goat milk consumption data 
as permitted by Regulatory Guide 1.109. The estimated maximum dose rate to a 
single organ is 0.83 mrem/yr to an infant’s thyroid. The maximum total body dose 
rate is calculated to be 1.38E-1 mrem/yr to an infant. 
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The maximum dose rate to any organ considering every pathway is calculated to 
be 1.86 mrem/yr to a child’s bone. The maximum total body dose rate is 
calculated to be 1.09 mrem/yr to a child which includes the pathway doses (milk, 
meat, vegetable, and inhalation) plus the plume and ground deposition doses 
(Table 11.3-206).  These doses are below the 10 CFR 50, Appendix I design 
objectives of 5 mrem/yr to total body, and 15 mrem/yr to any organ including 
skin, (Table 11.3-208). 
 
Table 11.3-207 contains total air dose at each special location. 
 
11.3.3.4.2 Estimated Population Dose 
 
Table 11.3-209 presents a listing of the estimated population doses by pathway 
and organ.  The estimated population dose within 81 km (50 miles) is calculated 
as 6.5 person-rem whole body and 12.9 person-rem thyroid. 
 
 
11.3.3.4.3 Gaseous Radwaste Cost-Benefit Analysis Methodology 
 
The guidance for performing cost-benefit analysis for the gaseous radwaste 
system is similar to that used and described for the liquid radwaste system in 
Section 11.2.  The gaseous radwaste treatment system augments annual costs 
were determined and the lowest annual cost considered a threshold value.  The 
lowest-cost option for gaseous radwaste treatment system augments is the 
Steam Generator Flash Tank Vent to Main Condenser at $6,320 per year, which 
yields a threshold value of 6.32 person-rem total body or thyroid from gaseous 
effluents. 
 
For AP1000 sites with population dose estimates less than 6.32 person-rem total 
body or thyroid dose from gaseous effluents, no further cost-benefit analysis is 
needed to demonstrate compliance with 10 CFR 50, Appendix I, Section II.D. 
 
 
11.3.3.4.4 Gaseous Radwaste Cost-Benefit Analysis 
 
As shown in FSAR Section 11.3.3.4.2 and Table 11.3-209 and the table below, 
the HAR gaseous population doses are 6.52 person-rem total body and 12.9 
person-rem thyroid which exceed the 6.32 person-rem threshold value.   
 
Source Total Body % of Total  Thyroid % of Total  
   (person-rem) Total Body (person-rem) Thyroid 
     

Noble Gases 2.77E+00 42% 2.77E+00 22% 
Iodine 1.33E-02 0% 6.37E+00 50% 
Particulates 4.09E-01 6% 3.87E-01 3% 
C-14 2.21E+00 34% 2.21E+00 17% 
H-3 1.12E+00 17% 1.12E+00 9% 
Total 6.52E+00 100% 1.29E+01 100% 

STD COL 11.3-1 
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Based on the estimated 12.9 person-rem thyroid dose, those augments with a 
“Total Annual Cost” less than $12,900 are considered below. 
 
PWR Air Ejector Charcoal/HEPA Filtration Unit 
 
The Total Annual Cost (TAC) for this augment is $9,140.  To be cost beneficial at 
$1000 per person-rem, this augment must remove sufficient activity to decrease 
the population dose by at least 9.14 person-rem (thyroid); that is, decrease the 
thyroid dose from 12.9 person-rem (initial level) to a final level of 3.76 person-
rem.  No iodine is released through the condenser air removal (offgas) system as 
shown in DCD Table 11.3-3, sheet 2 of 3.  Therefore, this augment does not 
affect the iodine discharged by the plant which accounts for 6.37 person-rem in 
the thyroid population dose.  Therefore, it would be impossible to achieve the 
necessary dose reduction, and this augment is not cost-beneficial. 
 
3-Ton Charcoal Absorber 
 
The TAC for this augment is $8,770.  To be cost beneficial at $1,000 per person-
rem, this augment must remove sufficient activity to decrease the population 
dose by at least 8.77 person-rem (thyroid); that is, decrease the thyroid dose 
from 12.9 person-rem (initial level) to a final level of 4.13 person-rem. 
The 3-Ton Charcoal Adsorber unit in Regulatory Guide 1.110 is based on a 200 
cubic foot charge of activated charcoal for an “add-on” vessel to an existing 
system per the information contained within that document’s Total Direct Cost 
Estimate Sheet attachments.  For the AP1000, it is assumed this augment would 
be appended to the Gaseous Radwaste System where it would increase the 
delay time of noble gases exiting the existing activated carbon delay beds.  No 
iodine is released through the Gaseous Radwaste System as shown in DCD 
Table 11.3-3, sheet 2 of 3.  This augment does not affect the iodine discharged 
from the plant which accounts for 6.37 person-rem in the thyroid population dose.  
Therefore, it would be impossible to achieve the necessary dose reduction, and 
this augment is not cost-beneficial. 
 
Main Condenser Vacuum Pump Charcoal/HEPA Filtration System 
 
The TAC for this augment is $7,690.  To be cost beneficial at $1,000 per person-
rem, this augment must remove sufficient activity to decrease the population 
dose by at least 7.69 person-rem (thyroid); that is, decrease the thyroid dose 
from an initial level of 12.9 person rem to a final level of 5.21 person-rem.  
However, no iodine is released through the condenser air removal system as 
shown in DCD Table 11.3-3, sheet 2 of 3.  This augment does not affect the 
iodine discharged by the plant which accounts for 6.37 person-rem in the thyroid 
population dose.  Therefore, it would be impossible to achieve the necessary 
dose reduction, and this augment is not cost-beneficial. 
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1,000 cfm Charcoal/HEPA Filtration System 
 
The TAC for this augment is $7,580.  To be cost beneficial at $1,000 per person-
rem, this augment must remove sufficient activity to decrease the population 
dose by at least 7.58 person-rem (thyroid); that is, decrease the thyroid dose 
from an initial level of 12.9 person rem to a final level of 5.32 person-rem.  
 
Conservatively assuming that this rather small capacity augment could be placed 
in the ventilation system at some point that would eliminate all iodine and 
particulate releases, it would not be effective in reducing the noble gas releases, 
the carbon-14 release, or the airborne tritium release.  The noble gases, carbon-
14, and tritium discharged by the plant account for 6.1 person-rem in the thyroid 
population dose.  Therefore, it would be impossible to achieve the necessary 
dose reduction, and this augment is not cost-beneficial. 
 
600 ft3 Gas Decay Tank 
 
The TAC for this augment is $7,460.  Thus, to be cost beneficial at $1,000 per 
person-rem, this augment must remove at least 7.46 person-rem (thyroid); that 
is, decrease the thyroid dose from an initial level of 12.9 person-rem to a final 
level of 5.44 person-rem.  The 600 cubic foot Gas Decay Tank suggested as an 
augment in the draft Regulatory Guide would be part of a conventional high 
pressure waste gas holding system. 
 
No iodine is released through the AP1000 waste gas system as shown in DCD 
Table 11.3-3.  This augment would not affect the iodine discharged by the plant 
which accounts for 6.37 person-rem in the thyroid population dose.  Therefore, it 
would be impossible to achieve the necessary dose reduction, and this augment 
is not cost-beneficial. 
 
Steam Generator Flash Tank Vent to Main Condenser 
 
The TAC for this augment is $6,320.  Thus, to be cost beneficial at $1,000 per 
person-rem, this augment must remove at least 6.32 person-rem (thyroid or 
whole body); that is decrease the person-rem thyroid dose from an initial level of 
12.9 person-rem thyroid to a final level of 6.58 person-rem thyroid or decrease 
the whole body from an initial level of 6.52 person-rem whole body to a final level 
of 0.2 person-rem whole body.  Addition of this augment presumes that the 
design already includes a steam generator flash tank; the augment being 
evaluated is the installation of vent piping and instrumentation from the tank to 
the main condenser.  However, the AP1000 design does not include a steam 
generator flash tank.  Therefore, the TAC of $6,320 for this augment is 
underestimated.  As shown in DCD Figure 10.4.8-1, the AP1000 design includes 
steam generator blowdown heat exchangers that provide cooling of the 
blowdown fluid and prevent flashing prior to the blowdown flow entering the main 
condenser.  Therefore, this augment would not provide any additional dose 
reduction, and this augment is not cost-beneficial. 
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Conclusion 
 
Based on the above evaluation, none of the radwaste augments are cost-
beneficial in reducing the annual thyroid dose from gaseous effluents for HAR. 
 
 
11.3.3.6 Quality Assurance 
 
 
Add the following to the end of DCD Subsection 11.3.3.6: 
 
Since the impact of radwaste systems on safety is limited, the extent of control 
required by Appendix B to 10 CFR Part 50 is similarly limited. Thus, a 
supplemental quality assurance program applicable to design, construction, 
installation, and testing provisions of the gaseous radwaste system is established 
by procedures that complies with the guidance presented in Regulatory Guide 
1.143. 
 
 
11.3.5 COMBINED LICENSE INFORMATION 
 
 
11.3.5.1 Cost Benefit Analysis of Population Doses 
 
 
This COL Item is addressed in Subsection 11.3.3.4.3. 
 
 
This COL Item is addressed in Subsections 11.3.3.4, 11.3.3.4.1, 11.3.3.4.2, and 
11.3.3.4.4. 
 
 
This COL Item is addressed in Subsection 11.3.3.4. 
 
 
11.3.6  REFERENCES 
 
 
201. Deleted 
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Table 11.3-201 (Sheet 1 of 2) 
GASPAR II Input for Dose Rates  

 
Input Parameter Value 

Site Specific Data Values  

Distance from site to NE Corner of the  
United States  (mi.) 

1100 

Fraction of the year leafy vegetables are grown 0.42 

Fraction of the year milk cows are on pasture 0.67 

Fraction of max individual’s vegetable intake from 
own garden 

1.0 

Fraction of milk-cow feed intake from pasture while 
on pasture 

1.0 

Humidity over growing season (g/m3) Absolute 
Humidity) 

8 

Average temperature over growing season 0 

Fraction of the year goats are on pasture 0.75 

Fraction of goat feed intake from pasture while on 
pasture 

1.0 

Fraction of the year beef cattle are on pasture 0.67 

Fraction of beef-cattle feed intake from pasture while 
on pasture 

1.0 

Population Data* Table 11.3-202 

Total Agriculture Production Rate (50-mile)*  
 -Vegetables (kg/yr) 
 

Table 11.3-203 

 -Milk (l/yr) 
 

Table 11.3-204 

 -Meat (kg/yr) 
 

Table 11.3-205 

Source Term  

Source Term Multiplier 1 

Nuclide Release Data DCD Table 11.3-3 

Meteorological Data*  

Met Data for XOQDOQ Sector Average 
X/Q 
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Table 11.3-201 (Sheet 2 of 2) 
GASPAR II Input for Dose Rates  

 
Input Parameter Value 

Special Location Data: 
 

   Section 2.3.5  
Table 2.3.5-201 
Table 2.3.5-202 
Table 2.3.5-203 

   Table 2.3.5-204 
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Table 11.3-202 (Sheet 1 of 2) 
Population Data 

 
Population 
Data Distance (mi) 

Direction 1 2 3 4 5 10 20 30 40 50 

N 1 40 149 158 209 1601 35,620 198,100 33,700 17,020 

NNE 0 36 218 299 304 14,000 40,360 65,160 29,160 16,510 

NE 0 42 147 162 250 22,770 193,700 271,800 59,930 28,970 

ENE 1 9 36 43 42 12,630 137,100 195,600 57,570 28,860 

E 0 5 21 25 191 16,250 50,220 57,790 41,980 30,060 

ESE 0 6 7 52 93 14,770 29,920 28,020 39,740 21,830 

SE 0 6 5 25 93 3570 18,480 40,010 23,560 13,120 

SSE 0 1 5 3 33 1348 10,360 12,740 11,730 20,300 

S 0 0 0 1 3 420 7167 25,700 151,700 152,200 

SSW 0 0 2 20 45 846 11,030 17,240 13,220 34,610 

SW 0 0 7 28 33 425 34,720 13,690 27,340 43,790 

WSW 0 0 10 30 93 1341 7896 5981 9826 12,320 

W 0 1 43 99 108 1554 3705 9992 11,270 55,930 
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Table 11.3-202 (Sheet 2 of 2) 
Population Data 

 
Population 
Data Distance (mi) 

Direction 1 2 3 4 5 10 20 30 40 50 

WNW 0 11 52 87 117 383 6337 12,830 18,200 39,210 

NW 3 31 55 76 76 655 9931 10,030 54,220 95,200 

NNW 3 610 79 36 50 409 53,010 48,480 38,030 12,790 
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Table 11.3-203 (Sheet 1 of 2) 
Vegetable Production 

 
Vegetable 
Production 
(kg/yr) Distance (mi) 

Direction 1 2 3 4 5 10 20 30 40 50 

S 484 1300 1840 1650 2110 88,100 483,000 825,000 1,400,000 1,500,000 

SSW 484 1300 1630 1650 2110 77,700 453,000 744,000 321,000 73,900 

SW 484 1300 1650 1650 2110 84,600 429,000 523,000 447,000 573,000 

WSW 484 1130 1200 1650 2110 89,000 316,000 349,000 421,000 526,000 

W 484 913 1190 1650 2110 28,100 74,200 115,000 281,000 431,000 

WNW 484 354 1190 1650 2110 1,7500 69,400 120,000 271,000 463,000 

NW 484 991 1190 1650 2110 17,500 69,500 159,000 259,000 411,000 

NNW 484 1260 469 1650 2110 17,500 73,800 2,810,000 203,000 285,000 

N 484 1300 2110 2640 2990 20,600 65,000 106,000 158,000 119,000 

NNE 484 1300 2110 2930 3740 30,900 107,000 117,000 590,000 951,000 

NE 484 1300 2110 2930 3740 30,900 123,000 204,000 616,000 1,290,000 

ENE 484 1300 2110 2930 3740 30,900 123,000 204,000 509,000 8,200,000 
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Table 11.3-203 (Sheet 2 of 2) 
Vegetable Production 

 
Vegetable 
Production 
(kg/yr) Distance (mi) 

Direction 1 2 3 4 5 10 20 30 40 50 

E 484 1300 2110 2930 3740 30,900 128,000 901,000 1,670,000 3,680,000 

ESE 484 1300 2110 2930 3740 30,900 322,000 1,190,000 1,670,000 2,410,000 

SE 484 1300 2110 2930 4200 89,800 480,000 858,000 4,070,000 8,880,000 

SSE 484 1300 2110 2350 4690 120,000 483,000 841,000 2,090,000 5,470,000 
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Table 11.3-204 (Sheet 1 of 2) 
Milk Production 

 
Milk 
Production 
(l/yr) Distance (mi) 

Direction 1 2 3 4 5 10 20 30 40 50 

S 725 1940 5620 15,900 20,400 140,000 523,000 802,000 374,000 519,000 

SSW 725 1940 7530 15,900 20,400 124,000 456,000 780,000 544,000 793,000 

SW 725 1940 7360 15,900 20,400 119,000 403,000 465,000 344,000 455,000 

WSW 725 3490 11,400 15,900 20,400 115,000 486,000 631,000 605,000 528,000 

W 725 5410 11,500 15,900 20,400 161,000 666,000 1,110,000 3,130,000 4,850,000 

WNW 725 5660 11,500 15,900 20,400 168,000 670,000 1,060,000 2,340,000 4,960,000 

NW 725 4710 11,500 15,900 20,400 168,000 684,000 1,200,000 574,000 2,630,000 

NNW 725 2240 9640 15,900 20,400 168,000 1,070,000 2,810,000 3,190,000 1,330,000 

N 725 1940 3150 6990 12,400 140,000 553,000 1,270,000 2,280,000 1,790,000 

NNE 725 1940 3160 4380 5600 46,300 225,000 524,000 960,000 1,440,000 

NE 725 1940 3160 4380 5600 46,300 184,000 306,000 538,000 728,000 

 

HAR COL 11.3-1 
HAR COL 11.5-3 



Shearon Harris Nuclear Power Plant Units 2 and 3 
COL Application 

Part 2, Final Safety Analysis Report 
 

 Rev. 5   
11.3-14 

Table 11.3-204 (Sheet 2 of 2) 
Milk Production 

 
Milk 
Production 
(l/yr) Distance (mi) 

Direction 1 2 3 4 5 10 20 30 40 50 

ENE 725 1940 3160 4380 5600 46,300 184,000 306,000 415,000 578,000 

E 725 1940 3160 4380 5600 46,300 184,000 246,000 309,000 554,000 

ESE 725 1940 3160 4380 5600 46,300 204,000 224,000 309,000 710,000 

SE 725 1940 3160 4380 6030 102,000 520,000 778,000 650,000 963,000 

SSE 725 1940 3160 9600 18,700 132,000 523,000 755,000 432,000 723,000 
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Table 11.3-205 (Table 1 of 2) 
Meat Production 

 
Meat 
Production 
(kg/yr) 

Distance (mi) 

Direction 1 2 3 4 5 10 20 30 40 50 

S 3200 8560 50,700 192,000 246,000 1,980,000 8,080,000 12,400,000 5,780,000 8,300,000 

SSW 3200 8560 79,300 192,000 246,000 1,590,000 6,620,000 12,900,000 11,800,000 9,520,000 

SW 3200 8560 76,800 192,000 246,000 1,540,000 546,000 11,700,000 20,200,000 25,200,000

WSW 3200 31,700 138,000 192,000 246,000 1,510,000 6,280,000 12,800,000 20,200,000 19,900,000

W 3200 60,500 139,000 192,000 246,000 1,950,000 8,050,000 13,400,000 21,800,000 29,400,000

WNW 3200 2340 139,000 192,000 246,000 2,030,000 8,080,000 12,900,000 16,600,000 18,700,000

NW 3200 50,000 139,000 192,000 246,000 2,030,000 7,990,000 5,980,000 7,540,000 6,890,000 

NNW 3200 13,100 3100 192,000 246,000 2,030,000 5,560,000 2,810,000 4,650,000 6,330,000 

N 3200 8560 14,400 58,400 126,000 1,610,000 4,650,000 2,860,000 3,960,000 4,780,000 

NNE 3200 8560 13,900 19,300 24,700 204,000 1,040,000 2,590,000 2,850,000 3,670,000 

NE 3200 8560 13,900 19,300 24,700 204,000 81,2000 1,350,000 2,790,000 5,600,000 

ENE 3200 8560 13,900 19,300 24,700 204,000 812,000 1,350,000 3,290,000 9,390,000 
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Table 11.3-205 (Table 2 of 2) 
Meat Production 

 
Meat 
Production 
(kg/yr) 

Distance (mi) 

Direction 1 2 3 4 5 10 20 30 40 50 

E 3200 8560 13,900 19,300 24,700 204,000 850,000 6,170,000 11,500,000 13,600,000

ESE 3200 8560 13,900 19,300 24,700 204,000 2,670,000 8,240,000 11,500,000 32,500,000

SE 3200 8560 13,900 19,300 34,000 1,390,000 8,030,000 12,700,000 36,700,000 80,900,000

SSE 3200 8560 13,900 97,500 234,000 2,030,000 8,080,000 11,700,000 13,100,000 44,900,000
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Table 11.3-206 (Sheet 1 of 3) 
Individual Dose Rates (mrem/yr) 

 

Pathway 
Age 

Group 
T.Body 

(mrem/yr) 
GI-Tract 

(mrem/yr) 
Bone 

(mrem/yr) 
Liver 

(mrem/yr) 
Kidney 

(mrem/yr) 
Thyroid 

(mrem/yr) 
Lung 

(mrem/yr) 
Skin 

(mrem/yr) 
Location 

Plume  3.84E-01 3.84E-01 3.84E-01 3.84E-01 3.84E-01 3.84E-01 4.14E-01 2.14E+00 EAB(a) 

Ground  6.25E-02 6.25E-02 6.25E-02 6.25E-02 6.25E-02 6.25E-02 6.25E-02 7.34E-02 EAB(a) 

Cow Milk Adult 1.60E-02 1.56E-02 6.13E-02 1.63E-02 1.61E-02 8.33E-02 1.56E-02 1.55E-02 Nearest Milk Cow(b) 

 Teen 2.73E-02 2.69E-02 1.13E-01 2.81E-02 2.77E-02 1.34E-01 2.68E-02 2.67E-02  

 Child 6.25E-02 6.19E-02 2.77E-01 6.40E-02 6.34E-02 2.75E-01 6.20E-02 6.18E-02  

 Infant 1.26E-01 1.25E-01 5.41E-01 1.30E-01 1.28E-01 6.42E-01 1.25E-01 1.25E-01  

Goat Milk Adult 2.05E-02 1.93E-02 6.28E-02 2.11E-02 2.02E-02 1.10E-01 1.93E-02 1.91E-02 Nearest Goat Milk (c) 

 Teen 3.29E-02 3.16E-02 1.15E-01 3.49E-02 3.33E-02 1.76E-01 3.18E-02 3.14E-02  

 Child 7.07E-02 6.94E-02 2.83E-01 7.51E-02 7.22E-02 3.55E-01 6.98E-02 6.92E-02  

 Infant 1.38E-01 1.36E-01 5.49E-01 1.48E-01 1.41E-01 8.31E-01 1.37E-01 1.36E-01  

Vegetable Adult 6.76E-02 6.78E-02 2.69E-01 6.76E-02 6.69E-02 1.94E-01 6.59E-02 6.57E-02 Nearest Garden(d) 

 Teen 1.05E-01 1.05E-01 4.48E-01 1.06E-01 1.05E-01 2.81E-01 1.03E-01 1.03E-01  

 Child 2.37E-01 2.36E-01 1.08E+00 2.39E-01 2.37E-01 5.78E-01 2.34E-01 2.34E-01  
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Table 11.3-206 (Sheet 2 of 3) 
Individual Dose Rates (mrem/yr) 

 

Pathway 
Age 

Group 
T.Body 

(mrem/yr) 
GI-Tract 

(mrem/yr) 
Bone 

(mrem/yr) 
Liver 

(mrem/yr) 
Kidney 

(mrem/yr) 
Thyroid 

(mrem/yr) 
Lung 

(mrem/yr) 
Skin 

(mrem/yr) 
Location 

Inhalation Adult 8.02E-03 8.09E-03 1.07E-03 8.17E-03 8.29E-03 6.65E-02 1.01E-02 7.81E-03 Nearest Residence(e) 

 Teen 8.11E-03 8.17E-03 1.30E-03 8.37E-03 8.54E-03 8.25E-02 1.13E-02 7.88E-03  

 Child 7.17E-03 7.09E-03 1.58E-03 7.44E-03 7.58E-03 9.54E-02 9.78E-03 6.96E-03  

 Infant 4.14E-03 4.05E-03 7.94E-04 4.42E-03 4.41E-03 8.52E-02 5.97E-03 4.00E-03  

Meat Adult 1.69E-02 1.76E-02 7.42E-02 1.69E-02 1.68E-02 2.12E-02 1.68E-02 1.67E-02 Nearest Meat Cow(f) 

 Teen 1.37E-02 1.41E-02 6.27E-02 1.38E-02 1.37E-02 1.69E-02 1.37E-02 1.37E-02  

 Child 2.50E-02 2.51E-02 1.18E-01 2.50E-02 2.50E-02 2.98E-02 2.49E-02 2.49E-02  

           

Total Adult 1.92E-01 1.91E-01 5.31E-01 1.93E-01 1.91E-01 5.38E-01 1.90E-01 1.98E-01  

without plume Teen 2.50E-01 2.48E-01 8.03E-01 2.54E-01 2.51E-01 7.53E-01 2.49E-01 2.56E-01  

 Child 4.65E-01 4.62E-01 1.82E+00 4.73E-01 4.68E-01 1.40E+00 4.63E-01 4.70E-01  

 Infant 3.31E-01 3.28E-01 1.15E+00 3.45E-01 3.36E-01 1.62E+00 3.30E-01 3.38E-01  

 Max 4.65E-01 4.62E-01 1.82E+00 4.73E-01 4.68E-01 1.62E+00 4.63E-01 4.70E-01  
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Table 11.3-206 (Sheet 3 of 3) 
Individual Dose Rates (mrem/yr) 

 

Pathway 
Age 

Group 
T.Body 

(mrem/yr) 
GI-Tract 

(mrem/yr) 
Bone 

(mrem/yr) 
Liver 

(mrem/yr) 
Kidney 

(mrem/yr) 
Thyroid 

(mrem/yr) 
Lung 

(mrem/yr) 
Skin 

(mrem/yr) 
Location 

Total Adult 5.76E-01 5.75E-01 9.15E-01 5.77E-01 5.75E-01 9.22E-01 6.04E-01 2.34E+00  

with plume Teen 6.34E-01 6.32E-01 1.19E+00 6.38E-01 6.35E-01 1.14E+00 6.63E-01 2.40E+00  

 Child 8.49E-01 8.46E-01 2.21E+00 8.57E-01 8.52E-01 1.78E+00 8.77E-01 2.61E+00  

 Infant 7.15E-01 7.12E-01 1.54E+00 7.29E-01 7.20E-01 2.00E+00 7.44E-01 2.48E+00  

 Max 8.49E-01 8.46E-01 2.21E+00 8.57E-01 8.52E-01 2.00E+00 8.77E-01 2.61E+00  

 
 
Notes: 
a)  EAB – 0.99 mi SSW 
b)  Nearest Milk Cow – 5.28 mi SSW 
c)  Nearest Goat – 5.28 mi SSW 
d)  Nearest Garden – 4.08 mi SSW 
e)  Nearest Residence – 4.08 mi SSW 
f)  Nearest Meat Cow – 3.06 mi SW 
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Table 11.3-207 
Dose in Millirads at Special Locations 

 
Special Location Beta Air Dose Gamma Air Dose 

EAB 3.03 6.36E-01 

Nearest Residence/Garden 4.80E-01 8.31E-02 

Nearest Cow/Goat Milk 3.46E-01 5.83E-02 

Nearest Meat Animal 4.71E-01 8.72E-02 
 
 
 
 

Table 11.3-208 
Maximum Individual Doses 

Compared to 10 CFR 50 Appendix I  
 

 Appendix I Criteria Harris Unit 2 and 3 

Type of Dose Design Objective Calculated 
Dose 

Highest 
Offsite Dose 

Location 

Gaseous Effluents 
(Noble Gases)    

Gamma Air  10 mrad 0.64 mrad EAB 

Beta Air  20 mrad 3.03 mrad EAB 

Total Body D 5 mrem 0.38 mrem EAB 

Skin 15 mrem 2.14 mrem EAB 

Radioiodines and 
Particulates  

 
 

Dose to any Organ 
from all pathways 15 mrem 

2.21 mrem  
(Child - bone)  
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Table 11.3-209 
Population Doses 

(person-rem) 
 

 
Pathway 

Total 
Body 

 
GI-Tract

 
Bone

 
Liver

 
Kidney 

 
Thyroid

 
Lung

 
Skin

         
Plume  2.77E+00 2.77E+00 2.77E+00 2.77E+00 2.77E+00 2.77E+00 3.24E+00 2.97E+01 
         
Ground 3.89E-01 3.89E-01 3.89E-01 3.89E-01 3.89E-01 3.89E-01 3.89E-01 4.56E-01
         
Inhalation  8.32E-01 8.35E-01 9.41E-02 8.46E-01 8.55E-01 6.09E+00 1.01E+00 8.15E-01
         
Vegetable 3.67E-01 3.67E-01 1.54E+00 3.67E-01 3.64E-01 3.70E-01 3.63E-01 3.62E-01
         
Cow Milk 2.61E-01 2.57E-01 1.09E+00 2.66E-01 2.63E-01 1.08E+00 2.57E-01 2.56E-01
         
Meat 1.90E+00 1.93E+00 8.53E+00 1.90E+00 1.89E+00 2.16E+00 1.89E+00 1.89E+00
         
Total 6.52E+00 6.55E+00 1.44E+01 6.54E+00 6.53E+00 1.29E+01 7.15E+00 3.34E+01
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11.4 SOLID WASTE MANAGEMENT 
 
This section of the referenced DCD is incorporated by reference with the 
following departures and/or supplements. 
 
 
Add the following after DCD Subsection 11.4.2.4.2: 
 
11.4.2.4.3  Temporary Storage of Low-Level Radioactive Waste 
 
In the event that off-site shipping is disrupted or facilities are not available to 
accept radwaste when HAR Units 2 and 3 become operational, as described in 
DCD Section 11.4.2.1 paragraph ten, temporary storage capability on-site is 
available for greater than two years at the expected rate of radwaste generation 
and greater than one year at the maximum rate of radwaste generation.  During 
this period, the implementation of additional waste minimization strategies could 
extend the duration of temporary radwaste storage capability. 
 
If additional temporary radwaste storage is eventually required, then on-site 
facilities could be constructed utilizing the design guidance provided in NUREG-
0800, Standard Review Plan Chapter 11 Radioactive Waste Management 
Appendix 11.4-A, Design Guidance for Temporary Storage of Low-Level 
Radioactive Waste. 
 
 
11.4.5 QUALITY ASSURANCE 
 
 
Add the following to the end of DCD Subsection 11.4.5: 
 
Since the impact of radwaste systems on safety is limited, the extent of control 
required by Appendix B to 10 CFR Part 50 is similarly limited. Thus, a 
supplemental quality assurance program applicable to design, construction, 
installation and testing provisions of the solid radwaste system is established by 
procedures that complies with the guidance presented in Regulatory Guide 
1.143. 
 
 
11.4.6 COMBINED LICENSE INFORMATION FOR SOLID WASTE 

MANAGEMENT SYSTEM PROCESS CONTROL PROGRAM 
 
 
Add the following information to the end of DCD Subsection 11.4.6. 
 
This COL Item is addressed below. 
 
A Process Control Program (PCP) is developed and implemented in accordance 
with the recommendations and guidance of NEI 07-10A (Reference 201).  The 

STD COL 11.4-1 

STD SUP 11.4-1 
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PCP describes the administrative and operational controls used for the 
solidification of liquid or wet solid waste and the dewatering of wet solid waste.  
Its purpose is to provide the necessary controls such that the final disposal waste 
product meets applicable federal regulations (10 CFR Parts 20, 50, 61, 71, and 
49 CFR Part 173), state regulations, and disposal site waste form requirements 
for burial at a low level waste (LLW) disposal site that is licensed in accordance 
with 10 CFR Part 61. 
 
Waste processing (solidification or dewatering) equipment and services may be 
provided by the plant or by third-party vendors.  Each process used meets the 
applicable requirements of the PCP. 
 
No additional onsite radwaste storage is required beyond that described in the 
DCD. 
 
Table 13.4-201 provides milestones for PCP implementation. 
 
 
All packaged and stored radwaste will be shipped to offsite disposal/storage 
facilities and temporary storage of radwaste is only provided until routine offsite 
shipping can be performed.  Accordingly, there is no expected need for 
permanent on-site storage facilities at HAR 2 and 3. 
 
If additional storage capacity for Class B and C waste is required, further 
temporary storage would be developed in accordance with NUREG-0800, 
Standard Review Plan 11.4, Appendix 11.4-A.  To the extent that additional 
storage could be needed sometime in the future, the existing regulatory 
framework would allow Duke Energy to conduct written safety analyses under 10 
CFR 50.59.  If the additional storage does not satisfy 10 CFR 50.59, a license 
amendment would be required. 
 
 
 
11.4.6.1 Procedures 
 
Operating procedures specify the processes to be followed to ship waste that 
complies with the waste acceptance criteria (WAC) of the disposal site, 10 CFR 
61.55 and 61.56, and the requirements of third party waste processors. 
 
Each waste stream process is controlled by procedures that specify the process 
for packaging, shipment, material properties, destination (for disposal or further 
processing), testing to verify compliance, the process to address non-conforming 
materials, and required documentation. 
 
Where materials are to be disposed of as non-radioactive waste (as described in 
DCD Subsection 11.4.2.3.3), final measurements of each package are performed 
to verify there has not been an accumulation of licensed material resulting from a 
buildup of multiple, non-detectable quantities.  These measurements are 

STD SUP 11.4-1 
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obtained using sensitive scintillation detectors, or instruments of equal sensitivity, 
in a low-background area. 
 
Procedures document maintenance activities, spill abatement, upset condition 
recovery, and training. 
 
Procedures document the periodic review and revision, as necessary, of the PCP 
based on changes to the disposal site, WAC regulations, and third party PCPs. 
 
11.4.6.2 Third Party Vendors 
 
Third party equipment suppliers and/or waste processors are required to supply 
approved PCPs.  Third party vendor PCPs describe compliance with Regulatory 
Guide 1.143, Generic Letter 80-09, and Generic Letter 81-39.  Third party vendor 
PCPs are referenced appropriately in the plant PCP before commencement of 
waste processing. 
 
 
11.4.7 REFERENCES 
 
 
201. NEI 07-10A, “Generic FSAR Template Guidance for Process Control 

Program (PCP),” Revision 0, March 2009 (ML091460627). 
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11.5 RADIATION MONITORING 
 
This section of the referenced DCD is incorporated by reference with the following 
departures and/or supplements. 
 
 
11.5.1.2 Power Generation Design Basis 
 
Revise the fourth bullet in DCD Subsection 11.5.1.2 as follows: 
 
• Data collection and data storage to support compliance reporting for the 

applicable NRC requirements and guidelines, such as General Design 
Criterion 64 and Regulatory Guide 1.21 and Regulatory Guide 4.15, 
Revision 1. 

 
 
11.5.2.4 Inservice Inspection, Calibration, and Maintenance 
 
 
Add the following information at the end of DCD Subsection 11.5.2.4: 
 
Daily checks of effluent monitoring system operability are made by observing 
channel behavior. Detector response is routinely observed with a remotely-
positioned check source in accordance with plant procedures. Instrument 
background count rate is also observed to determine proper functioning of the 
monitors. Any detector whose response cannot be verified by observation during 
normal operation or by using the remotely-positioned check source can have its 
response checked with a portable check source. A record is maintained showing 
the background radiation level and the detector response. 
 
Calibration of the continuous radiation monitors is done with commercial 
radionuclide standards that have been standardized using a measurement 
system traceable to the National Institute of Standards and Technology. 
 
 
11.5.3 EFFLUENT MONITORING AND SAMPLING 
 
 
Add the following information at the end of DCD Subsection 11.5.3. 
 
Duke Energy is extending the existing Shearon Harris program for quality 
assurance of radiological effluent and environmental monitoring that is based on 
Regulatory Guide 4.15, Revision 1, to apply to Shearon Harris Nuclear Power 
Plant, Units 2 and 3.  Regulatory Guide 4.15, Revision 1, is a proven 
methodology for quality assurance of radiological effluent and environmental 
monitoring programs that is acceptable to the NRC staff as a method for 
demonstrating compliance with applicable requirements of 10 CFR Parts 20, 50, 
52, 61, and 72. Use of Revision 2 of Regulatory Guide 4.15 would necessitate 

STD COL 11.5-2 
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conducting two separate programs involving the use of common staff, facilities 
and equipment, which will create an undue burden and may lead to an increased 
possibility for human error. Therefore, Duke Energy commits to use Regulatory 
Guide 4.15, Revision 1, methodology for Shearon Harris Nuclear Power Plant, 
Units 2 and 3 for optimal consistency, efficiency and practicality. 
 
 
11.5.4 PROCESS AND AIRBORNE MONITORING AND SAMPLING 
 
 
Add the following information at the end of the first paragraph in DCD Subsection 
11.5.4. 
 
The sampling program for liquid and gaseous effluents will conform to Regulatory 
Guide 4.15, Revision 1 (See Appendix 1AA). 
 
 
Add the following information at the end of DCD Subsection 11.5.4. 
 
11.5.4.1 Effluent Sampling 
 
Effluent sampling of potential radioactive liquid and gaseous effluent paths is 
conducted on a periodic basis to verify effluent processing meets the discharge 
limits to offsite areas. The effluent sampling program provides the information for 
the effluent measuring and reporting required by 10 CFR 50.36a and 10 CFR 
Part 20 and implemented through the Offsite Dose Calculation Manual (ODCM) 
and plant procedures.  The frequency of the periodic sampling and analyses 
described herein are nominal and may be increased as permitted by procedure.  
Tables 11.5-201 and 11.5-202 summarize the sample and analysis schedules 
and sensitivities, respectively.  The information contained in Tables 11.5-201 and 
11.5-202 are derived from Regulatory Guide 1.21. 
 
Laboratory isotopic analyses are performed on continuous and batch effluent 
releases in accordance with the ODCM. Results of these analyses are compiled 
and appropriate portions are utilized to produce the Radioactive Effluent Release 
Report. 
 
11.5.4.2 Representative Sampling 
 
Representative samples are obtained from well-mixed streams or volumes of 
effluent liquid through the use of proper sampling equipment, proper location of 
sampling points, and the development and use of sampling procedures. The 
recommendations of ANSI N 42.18 (Reference 203) are considered for the 
selection of instrumentation specific to the continuous monitoring of radioactivity 
in liquid effluents.   
 
Sampling of effluent liquids is consistent with guidance in Regulatory Guide 1.21. 
When practical, effluent releases are batch-controlled, and prior to sampling, 
large volumes of liquid waste are mixed, in as short a time span as practicable, 
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so that solid particulates are uniformly distributed in the liquid volume.  Sampling 
and analysis is performed, and release conditions set, before release. Sample 
points are located to minimize flow disturbance due to fittings and other 
characteristics of equipment and components.  Sample lines are flushed 
consistent with plant procedures to remove sediment deposits. 
 
Representative sampling of process effluents is attained through sample and 
monitor locations and methods and criteria detailed in plant procedures. 
 
Composite sampling is employed to analyze for hard to measure radionuclides 
and to monitor effluent streams that normally are not expected to contain 
significant amounts of radioactive contamination. Composite liquid samples are 
collected in proportion to the volume of each batch of effluent release.  The 
composite is thoroughly mixed prior to analysis. Collection periods for 
composites are as short as practicable and periodic checks are performed to 
identify changes in composite samples.  When grab samples are collected 
instead of composite samples, the time of the sample, location, and frequency 
are considered to provide a representative sample of the radioactive materials. 
 
The pressure head of the fluid, if available, is used for taking samples. If 
sufficient pressure head is not available to take samples, then sample pumps are 
used to draw the sample from the process fluid to the detector panels and back 
to the process. 
 
Testing and obtaining representative samples using the radiation monitors 
described in DCD Subsection 11.5 will be performed in accordance with ANSI 
N13.1 (Reference 201). 
 
For obtaining representative samples in unfiltered ducts, isokinetic probes are 
tested and used in accordance with ANSI N13.1 (Reference 201). 
 
Analytical Procedures 
 
Typically, samples of process and effluent gases and liquids are analyzed in the 
station laboratory or by an outside laboratory via the following techniques: 
 
• Gross alpha/beta counting 

• Gamma spectrometry 

• Liquid scintillation counting 

"Available" instrumentation and counting techniques change as other instruments 
and techniques become available. For this reason, the frequency of sampling 
and the analysis of samples are generalized in this subsection. 
 
Gross alpha/beta analysis may be performed directly on unprocessed samples 
(e.g., air filters) or on processed samples (e.g., evaporated liquid samples). 
Sample volume, counting geometry, and counting time are chosen to match 
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measurement capability with sample activity. Correction factors for sample-
detector geometry, self-absorption and counter resolving time are applied to 
provide the required accuracy. 
 
Liquid effluent samples are prepared for alpha/beta counting by evaporation onto 
steel planchets. Gamma analysis may be done on any type of sample (gas, solid 
or liquid) in a gamma spectrometer. 
 
Tritiated water vapor samples are collected by condensation or adsorption, and 
the resultant liquid is analyzed by liquid scintillation counting techniques. 
 
Radiochemical separations are used for the routine analysis of Sr-89 and Sr-90. 
 
Liquid samples are collected in polyethylene bottles to minimize absorption of 
nuclides onto container walls. 
 
 
11.5.6.5 Quality Assurance 
 
 
Add the following information at the end of DCD Subsection 11.5.6.5. 
 
The sampling program and the associated monitors conform to Regulatory Guide 
4.15, Revision 1 (See Appendix 1AA). 
 
 
11.5.8 COMBINED LICENSE INFORMATION 
 
An Offsite Dose Calculation Manual (ODCM) is developed and implemented in 
accordance with the recommendations and guidance of NEI 07-09A (Reference 
202).  The ODCM contains the methodology and parameters used for calculating 
doses resulting from liquid and gaseous effluents.  The ODCM addresses 
operational setpoints, including planned discharge rates, for radiation monitors 
and monitoring programs (process and effluent monitoring and environmental 
monitoring) for the control and assessment of the release of radioactive material 
to the environment.  The ODCM provides the limitations on operation of the 
radwaste systems, including functional capability of monitoring instruments, 
concentrations of effluents, sampling, analysis, 10 CFR Part 50, Appendix I dose 
and dose commitments, and reporting.  The ODCM will be finalized prior to fuel 
load with site-specific information. 
 
Table 13.4-201 provides milestones for ODCM implementation. 
 
 
This COL Item is addressed in Subsections 11.5.1.2, 11.5.2.4, 11.5.4, 11.5.4.1, 
11.5.4.2, and 11.5.6.5. 
 
 

STD COL 11.5-1 

STD COL 11.5-2 

STD COL 11.5-2 



Shearon Harris Nuclear Power Plant Units 2 and 3 
COL Application 

Part 2, Final Safety Analysis Report 
 

 Rev. 5   
11.5-5 

This COL Item is addressed in Subsection 11.5.3. 
 
 
This COL Item is addressed in Subsections 11.2.3.5 and 11.3.3.4 for liquid and 
gaseous effluents, respectively. 
 
 
Add the following subsection after DCD Subsection 11.5.8. 
 
11.5.9 REFERENCES 
 
201. ANSI N13.1-1969, “Guide to Sampling Airborne Radioactive Materials in 

Nuclear Facilities.” 
 
202. NEI 07-09A, “Generic FSAR Template Guidance for Offsite Dose 

Calculation Manual (ODCM) Program Description,” Revision 0, March 
2009 (ML091050234). 

 
203. ANSI N42.18-2004, “Specification and Performance of On-Site 

Instrumentation for Continuously Monitoring Radioactivity in Effluents.” 
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Table 11.5-201 (Sheet 1 of 2) 
Minimum Sampling Frequency 

 

Stream 
Sampled 
Medium Frequency 

Gaseous Continuous 
Release 

A sample is taken within one month of initial 
criticality, and at least weekly thereafter to 
determine the identity and quantity for principal 
nuclides being released.  A similar analysis of 
samples is performed following each refueling, 
process change, or other occurrence that could 
alter the mixture of radionuclides. 

  When continuous monitoring shows an 
unexplained variance from an established norm. 

  Monthly for tritium. 

 Batch 
Release 

Prior to release to determine the identity and 
quantity of the principal radionuclides (including 
tritium). 

 Filters 
(particulates)

Weekly. 

  Quarterly for Sr-89 and Sr-90. 

  Monthly for gross alpha. 
 
 
 

STD COL 11.5-2 



Shearon Harris Nuclear Power Plant Units 2 and 3 
COL Application 

Part 2, Final Safety Analysis Report 
 

 Rev. 5   
11.5-7 

Table 11.5-201 (Sheet 2 of 2) 
Minimum Sampling Frequency 

 

Stream 
Sampled 
Medium Frequency 

Liquid Continuous 
Releases 

Weekly for principal gamma-emitting 
radionuclides. 

  Monthly, a composite sample for tritium and gross 
alpha. 

  Monthly, a representative sample for dissolved 
and entrained fission and activation gases. 

  Quarterly, a composite sample for Sr-89, Sr-90, 
and Fe-55. 

 Batch 
Releases 

Prior to release for principal gamma-emitting 
radionuclides. 

  Monthly, a composite sample for tritium and gross 
alpha. 

  Monthly, a representative sample from at least 
one representative batch for dissolved and 
entrained fission and activation gases. 

  Quarterly, a composite sample for Sr-89, Sr-90 
and Fe-55. 
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Table 11.5-202 
Minimum Sensitivities 

 
Stream Nuclide Sensitivity 

Gaseous Fission & Activation 
Gases 

1.0E-04 µCi/cc 

 Tritium 1.0E-06 µCi/cc 

 Iodines & 
Particulates 

Sufficient to permit measurement of a small 
fraction of the activity that would result in 
annual exposures of 15 mrem to thyroid for 
iodines, and 15 mrem to any organ for 
particulates, to an individual in an unrestricted 
area. 

 Gross Radioactivity Sufficient to permit measurement of a small 
fraction of the activity that would result in 
annual air dose of 1) 10 mrad due to gamma, 
and 2) 20 mrad of beta at any location near 
ground level at or beyond the site boundary. 

Liquid Gross Radioactivity 1.0E-07 µCi/ml 

 Gamma-emitters 5.0E-07 µCi/ml 

 Dissolved & 
Entrained Gases 

1.0E-05 µCi/ml 

 Gross Alpha 1.0E-07 µCi/ml 

 Tritium 1.0E-05 µCi/ml 

 Sr-89 & Sr-90 5.0E-08 µCi/ml 

 Fe-55 1.0E-06 µCi/ml 
 
 
 
 

STD COL 11.5-2 


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

	1.2 GENERAL PLANT DESCRIPTION
	1.2.2 SITE DESCRIPTION

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


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

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

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

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

	APP. 1A CONFORMANCE WITH REGULATORY GUIDES
	APP. 1B SEVERE ACCIDENT MITIGATION DESIGN ALTERNATIVES
	APP. 1AA CONFORMANCE WITH REGULATORY GUIDES
	LIST OF TABLES
	1.1-201 Acronyms and Abbreviations Used in the FSAR
	1.1-202 Left Margin Annotations
	1.6-201 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
	1.8-203 Summary of FSAR Discussions of AP1000 Plant Interfaces
	1.9-201 Regulatory Guide/FSAR Section Cross-References
	1.9-202 Conformance with SRP Acceptance Criteria
	1.9-203 Listing Of Unresolved Safety Issues And Generic Safety Issues
	1.9-204 Generic Communications Assessment
	1.10-201 Potential Hazards from Construction Activities
	1.10-202 Hazards During Construction Activities
	1.10-203 Managerial and Administrative Construction Controls

	LIST OF FIGURES
	1.1-201 Site Layout


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

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

	2.3.2.3 Local Meteorological Conditions for Design and Operating Bases

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


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

	2.3.5 LONG-TERM DIFFUSION ESTIMATES
	2.3.5.1 Objective
	2.3.5.2 Calculations

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

	2.3.7 REFERENCES

	2.4 HYDROLOGIC ENGINEERING
	2.4.1 HYDROLOGIC DESCRIPTION
	2.4.1.1 Site and Facilities
	2.4.1.2 Hydrosphere
	2.4.1.2.1 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 Hydrograph Peaking
	2.4.3.3.3 Basin Data
	2.4.3.3.4 Backwater Analysis

	2.4.3.4 Probable Maximum Flood Flow
	2.4.3.4.1 Probable Maximum Flood Flow from Drainage Basin above the Auxiliary Dam
	2.4.3.4.2 Probable Maximum Flood Flow from 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 Bathymetry Data
	2.4.3.6.2 Determination of Fetch for the Main Reservoir and the Auxiliary Reservoir
	2.4.3.6.3 Over Water Wind Speed
	2.4.3.6.4 Site Characteristics Such as Type and Material of Protection and Slope
	2.4.3.6.5 Wave Runup
	2.4.3.6.6 Wind Setup
	2.4.3.6.7 Overall PMF Elevation
	2.4.3.6.8 Maximum PMF Elevation due to Coincident Wind-Wave Activity

	2.4.3.7 Erosion Protection for Emergency Spillway and Downstream Channel

	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 Wind Speed Corrections
	2.4.5.3.2 Wave Runup, Wave Height, and Wave Period
	2.4.5.3.3 Wave Setup
	2.4.5.3.4 Overall PMH Elevation
	2.4.5.3.5 Maximum PMH Elevation due to Coincident Wind-Wave Activity

	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
	2.5.1.2.4 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 Tectonic Sources
	2.5.3.4 Ages of Most Recent Deformations
	2.5.3.5 Relationship of Tectonic Sources 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 and Adjacent Native Soils

	2.5.4.9 Earthquake Site Characteristics
	2.5.4.10 Static and Dynamic 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
	2.5.6.17 Waterproofing System

	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: 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 and March 1, 1994 to February 28, 1999
	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-mi.2) Area
	2.4.2-203 Yearly Peak Streamflow Measurements for Buckhorn Creek, North Carolina
	2.4.2-204 Yearly Peak Streamflow Measurements for the Cape Fear River, North Carolina, at Lillington
	2.4.2-205 Zones A and B – Water Levels and Flow Velocities
	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 Basins above the Main Dam and the Auxiliary Dam
	2.4.3-217 Incremental Effective Probable Maximum Precipitation for the Main Dam and the Auxiliary Dam
	2.4.3-218 Sub-Basin Loss Parameters
	2.4.3-219 Sub-Basin Areas
	2.4.3-220 Sub-Basin Unit Hydrograph Characteristics
	2.4.3-221 1-Hour Unit Hydrograph Parameters
	2.4.3-222 Comparison of Peak Flows determined using the USGS Equations and the HEC-HMS Model
	2.4.3-223 1-Hour Unit Hydrograph Parameters with Peaking
	2.4.3-224 Summary of PMF Inflow to Auxiliary and Main Reservoirs, With Peaking vs. Without Peaking
	2.4.3-225 Selection of Critical Storm
	2.4.3-226 HEC-RAS Computed Maximum Water Surface Profile in the Main Reservoirs
	2.4.3-227 Maximum PMF Stillwater Elevation in the Auxiliary and Main Reservoirs
	2.4.3-228 Reservoir Bottom Elevation
	2.4.3-229 Fetch Distances for HAR 2
	2.4.3-230 Fetch Distances for HAR 3
	2.4.3-231 Fetch Distances for HNP
	2.4.3-232 Fetch Distances for Auxiliary and Main Dams
	2.4.3-233 Correction for Wind Averaging Interval
	2.4.3-234 Coefficients in Equations (11a, 11b, and 11c) for Runup of Irregular Head-On Waves in Impermeable and Permeable Rock Armored Slopes
	2.4.3-235 Wave Runup Computation at HAR 2, HAR 3, HNP, and Auxiliary and Main Dams
	2.4.3-236 Wave Setup Computation at HAR 2, HAR 3, HNP, and Auxiliary and Main Dams
	2.4.3-237 Overall PMF Elevation at HAR 2, HAR 3, HNP, and Auxiliary and Main Dams
	2.4.3-238 Maximum PMF Elevation at HAR 2, HAR 3, HNP, and Auxiliary and Main Dams
	2.4.3-239 Water Levels and Velocities at Different Locations in the Emergency Spillway Channel
	2.4.5-201 Correction for PMH Wind Averaging Duration
	2.4.5-202 Wave Runup Computation Due to PMH Wind at HAR 2, HAR 3, HNP, and the Auxiliary and Main Dams
	2.4.5-203 Wave Setup Computation Due to PMH Winds at HAR 2, HAR 3, HNP, and the Auxiliary and Main Dams
	2.4.5-204 Overall PMH Elevation at HAR 2, HAR 3, HNP, and the Auxiliary and Main Dams
	2.4.5-205 Maximum PMH Elevation at HAR 2, HAR 3, HNP, and the Auxiliary and Main Dams
	2.4.5-206 Oscillation Resonance Modes in the Main and Auxiliary Reservoirs
	2.4.5-207 Wave Amplification due to Resonance for the Main and Auxiliary Reservoirs
	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
	2.4.13-206 Minimum Kd Values from Testing of HAR Site Samples
	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 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 the 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
	2.5.4-218 Results of Sliding Stability Evaluations

	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 Infiltration Rate as a Function of Time
	2.4.3-210 Actual and Effective Precipitation for Main Drainage Basin
	2.4.3-211 Actual and Effective Precipitation for Auxiliary Drainage Basin
	2.4.3-212 1-Hour Unit Hydrographs for the Buckhorn Creek Watershed
	2.4.3-213 Base Unit Hydrograph vs. Peaked Unit Hydrograph for Sub-basin X
	2.4.3-214 Peaked Unit Hydrographs for the Buckhorn Creek Watershed
	2.4.3-215 PMF Inflow in the Auxiliary Reservoir, Peaking vs. No Peaking
	2.4.3-216 PMF Inflow in the Main Reservoir, Peaking vs. No Peaking
	2.4.3-217 Schematic of Basin Elements and Their Connectivity
	2.4.3-218 Main Dam Spillway Rating Curve
	2.4.3-219 Auxiliary Dam Spillway Rating Curve
	2.4.3-220 HEC-RAS Model Stream System Connectivity
	2.4.3-221 Unsteady Flow Data, Boundary Condition of the HEC-RAS Model
	2.4.3-222 PMF Inflow and Outflow Hydrographs for the Auxiliary Reservoir
	2.4.3-223 PMF Inflow and Outflow Hydrographs for the Main Reservoir
	2.4.3-224 PMF Stillwater Elevation in the Auxiliary Reservoir
	2.4.3-225 PMF Stillwater Elevation in the Main Reservoir
	2.4.3-226 Stage and Flow Hydrographs for Thomas Creek, Main Reservoir
	2.4.3-227 Maximum Water Elevation Upstream of the HAR Site in Thomas Creek, Main Reservoir
	2.4.3-228 Maximum Water Elevation Downstream of the HAR Site in Thomas Creek, Main Reservoir
	2.4.3-229 Maximum Water Elevation Main Reservoir
	2.4.3-230 Direct Fetch for the HAR 2 Safety Related Structures
	2.4.3-231 Direct Fetch for the HAR 3 Safety Related Structures
	2.4.3-232 Direct Fetch for the Main and Auxiliary Dams
	2.4.3-233 Direct Fetch for the HNP Site
	2.4.3-234 Ratio of Wind Speed of t Duration, Ut to the 1-Hour Wind Speed U3600
	2.4.3-235 Ratio RL of Wind Speed Overwater UW to Wind Speed Overland UL as a Function of Wind Speed Overland UL
	2.4.3-236 Fetch-Limited Wave Heights
	2.4.3-237 Fetch-Limited Wave Periods (Wind Speed in Increments of 2.5 m/s)
	2.4.3-238 Harris Lake Main Dam Spillway Modified Spillway – Plan
	2.4.3-239 Harris Lake Main Dam Spillway Modified Spillway – Section
	2.4.3-240 Emergency Spillway and Downstream Channel – Plan
	2.4.3-241 Emergency Spillway and Downstream Channel – Profile
	2.4.3-242 Emergency Spillway and Downstream Channel – Cross Section
	2.4.3-243 Harris Lake Bathymetry
	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 and 2)
	2.5.1-231 Site Area Geologic Maps (8-km [5-mi.] Radius) (Sheets 1 and 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 the ECFS-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 of North 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 UHRS, RE, and DE Spectra
	2.5.2-248 Mean 10–4 UHRS, RE, and DE Spectra
	2.5.2-249 Mean 10–5 UHRS, RE, and DE Spectra
	2.5.2-250 Mean 10–6 UHRS, 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 HAR 2 Profile
	2.5.2-305 Horizontal UHRS and GMRS for 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
	2.5.4-219 Summary of Wedge Configurations and Input Parameters – Sliding Evaluations

	LIST OF APPENDICES
	2AA EARTHQUAKE CATALOG
	2BB GEOTECHNICAL BORING 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 Designed for Tornado Loads
	3.3.3 COMBINED LICENSE INFORMATION

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

	3.5 MISSILE PROTECTION
	3.5.1.3 Turbine Missiles
	3.5.1.5 Missiles Generated by Events Near the Site
	3.5.1.6 Aircraft Hazards
	3.5.4 COMBINED LICENSE INFORMATION
	3.5.5 REFERENCES

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

	3.7 SEISMIC DESIGN
	3.7.1.1.1 Design Ground Motion Response Spectra
	3.7.1.1.2 Foundation Input Response Spectra
	3.7.2.12 Methods for Seismic Analysis of Dams
	3.7.4.1 Comparison with Regulatory Guide 1.12
	3.7.4.2.1 Triaxial Acceleration Sensors
	3.7.4.4 Comparison of Measured and Predicted Responses
	3.7.4.5 Tests and Inspections
	3.7.5 COMBINED LICENSE INFORMATION
	3.7.5.1 Seismic Analysis of Dams
	3.7.5.2 Post-Earthquake Procedures
	3.7.5.3 Seismic Interaction Review
	3.7.5.4 Reconciliation of Seismic Analyses of Nuclear Island Structures
	3.7.5.5 Free Field Acceleration Sensor


	3.8 DESIGN OF CATEGORY I STRUCTURES
	3.8.3.7 In-Service Testing and Inspection Requirements
	3.8.4.7 Testing and In-Service Inspection Requirements
	3.8.5.1 Description of the Foundations
	3.8.5.7 In-Service Testing and Inspection Requirements
	3.8.6.5 Structures Inspection Program
	3.8.6.6 Construction Procedures Program

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

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

	3.9.9 REFERENCES

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

	APP. 3A HVAC DUCTS AND DUCT SUPPORTS
	APP. 3B LEAK-BEFORE-BREAK EVALUATION OF THE AP1000 PIPING
	APP. 3C REACTOR COOLANT LOOP ANALYSIS METHODS
	APP. 3D METHODOLOGY FOR QUALIFYING AP1000 SAFETY-RELATED ELECTRICAL AND MECHANICAL EQUIPMENT
	APP. 3E HIGH-ENERGY PIPING IN THE NUCLEAR ISLAND
	APP. 3F CABLE TRAYS AND CABLE TRAY SUPPORTS
	APP. 3G NUCLEAR ISLAND SEISMIC ANALYSES
	APP. 3H AUXILIARY AND SHIELD BUILDING CRITICAL SECTIONS
	APP. 3I EVALUATION FOR HIGH FREQUENCY SEISMIC INPUT
	LIST OF TABLES
	3.2-201 Seismic Classification of Building Structures
	3.2-202 AP1000 Classification of Mechanical and Fluid Systems, Components, and Equipment
	3.5-201 Impact Area for Combined Containment/Shield and Auxiliary Buildings for Different Aircrafts
	3.9-201 Safety Related Snubbers

	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
	None

	LIST OF FIGURES
	None


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

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

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

	5.2.7 REFERENCES

	5.3 REACTOR VESSEL
	5.3.2.6 Material Surveillance
	5.3.2.6.3 Report of Test Results

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

	5.3.6.6 Quickloc Weld Build-up ISI


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

	LIST OF TABLES
	None

	LIST OF FIGURES
	None


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

	6.1.4 REFERENCES

	6.2 CONTAINMENT SYSTEMS
	6.2.5.1 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 for Ultrasonic Examination
	6.6.3.3 Relief Requests

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


	APP. 6A FISSION PRODUCT DISTRIBUTION IN THE AP1000 POST-DESIGN BASIS ACCIDENT CONTAINMENT ATMOSPHERE
	LIST OF TABLES
	6.4-201 Main Control Room Habitability Evaluations of Onsite Toxic Chemicals

	LIST OF FIGURES
	None


	CHAPTER 7
	7.1 INTRODUCTION
	7.1.6.1 Setpoint Calculations for Protective Functions

	7.2 REACTOR TRIP
	7.3 ENGINEERED SAFETY FEATURES
	7.4 SYSTEMS REQUIRED FOR SAFE SHUTDOWN
	7.5 SAFETY-RELATED DISPLAY INFORMATION
	7.5.2 VARIABLE CLASSIFICATIONS AND REQUIREMENTS
	7.5.3.5 Type E Variables
	7.5.5 COMBINED LICENSE INFORMATION

	7.6 INTERLOCK SYSTEMS IMPORTANT TO SAFETY
	7.7 CONTROL AND INSTRUMENTATION SYSTEMS
	LIST OF TABLES
	7.5-201 Post-Accident Monitoring System
	7.5-202 Summary of Type E Variables

	LIST OF FIGURES
	None


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

	8.2 OFFSITE POWER SYSTEM
	8.2.1 SYSTEM DESCRIPTION
	8.2.1.1 Transmission Switchyard
	8.2.1.1.1 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 ELECTRICAL POWER

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

	LIST OF TABLES
	8.1-201 Site-Specific Guidelines for Electric Power Systems
	8.2-201 Transmission Lines Connecting HAR 2 to PEC Transmission System
	8.2-202 Transmission Lines Connecting HAR 3 to PEC Transmission System
	8.2-203 Grid Stability Interface Evaluation

	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 3
	8.2-204 Schematic Connections to 230kV 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
	9.2.6.2.2 Component Description
	9.2.6.2.4 Test and Inspection
	9.2.6.2.5 Instrument Application
	9.2.8 TURBINE BUILDING CLOSED COOLING WATER SYSTEM
	9.2.8.1 Design Basis
	9.2.8.1.1 Safety Design Basis
	9.2.8.1.2 Power Generation Design Basis

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

	9.2.8.3 Safety Evaluation
	9.2.8.4 Tests and Inspections
	9.2.8.5 Instrument Applications

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

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


	9.2.11.2 System Description
	9.2.11.3 Component Description
	9.2.11.4 System Operation
	9.2.11.4.1 Plant Startup
	9.2.11.4.2 Power Operation
	9.2.11.4.3 Plant Cooldown/Shutdown
	9.2.11.4.4 Refueling
	9.2.11.4.5 Loss of Normal AC Power Operation

	9.2.11.5 Safety Evaluation
	9.2.11.6 Tests and Inspections
	9.2.11.7 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) Telephone System
	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 Offsite Interfaces
	9.5.2.5.2 Emergency Offsite 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
	9.5-201 AP1000 Fire Protection Program Compliance with BTP CMEB 9.5-1
	9.5-202 Exceptions to NFPA Standard Requirements

	LIST OF FIGURES
	None


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

	10.1.3.2 Procedures
	10.1.3.2.1 Generic Plant Procedure
	10.1.3.2.2 Implementing Procedures

	10.1.3.3 Plant Chemistry

	10.1.4 REFERENCES

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

	10.2.6 COMBINED LICENSE INFORMATION ON TURBINE MAINTENANCE AND INSPECTION

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

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

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

	10.4.5.3 Safety Evaluation
	10.4.5.4 Tests and Inspections
	10.4.5.5 Instrumentation Applications

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

	10.4.13 REFERENCES

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

	LIST OF FIGURES
	10.4-201 Circulating and Raw Water Systems
	10.4-202 Raw Water Distribution Systems


	CHAPTER 11
	11.1 SOURCE TERMS
	11.2 LIQUID WASTE MANAGEMENT SYSTEMS
	11.2.1.2.4 Controlled Release of Radioactivity
	11.2.1.2.5.2 Use of Mobile and Temporary Equipment
	11.2.3.3 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

	11.2.6 REFERENCES

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

	11.3.3.6 Quality Assurance

	11.3.5 COMBINED LICENSE INFORMATION
	11.3.5.1 Cost Benefit Analysis of Population Doses

	11.3.6 REFERENCES

	11.4 SOLID WASTE MANAGEMENT
	11.4.2.4.3 Temporary Storage of Low-Level Radioactive Waste
	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
	11.5.8 COMBINED LICENSE INFORMATION
	11.5.9 REFERENCES

	LIST OF TABLES
	11.2-201 Dilution Factors and Population Data
	11.2-202 LADTAP II Input
	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 (mrem/yr)
	11.3-207 Dose in Millirads at Special Locations
	11.3-208 Maximum Individual Doses Compared to 10 CFR 50 Appendix I
	11.3-209 Population Doses (person-rem)
	11.5-201 Minimum Sampling Frequency
	11.5-202 Minimum Sensitivities

	LIST OF FIGURES
	None


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

	12.2 RADIATION SOURCES
	12.2.1.1.10 Miscellaneous Sources
	12.2.3 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 Measured Radiation Dose Rates and Liquid/Airborne Concentrations
	12.4.1.9.3.1 Liquid Effluent Doses
	12.4.1.9.3.1.1 HNP Liquid Effluent Doses
	12.4.1.9.3.1.2 HAR 2 Liquid Effluent Doses

	12.4.1.9.3.2 Gaseous Effluent Releases
	12.4.1.9.3.2.1 HNP Gaseous Effluent Releases
	12.4.1.9.3.2.2 HAR 2 Gaseous Effluent Releases

	12.4.1.9.3.3 Direct Radiation Measurements
	12.4.1.9.3.3.1 Direct Radiation Exposure from HNP
	12.4.1.9.3.3.2 Direct Radiation Exposure from HAR 2


	12.4.1.9.4 Construction Worker Dose Estimates
	12.4.1.9.5 Operating Unit Radiological Surveys

	12.4.4 REFERENCES

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

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

	LIST OF TABLES
	12.4-201 Comparison of HAR Construction Worker Estimated Radiation Doses Compared to 10 CFR 20.1301 Public Dose Criteria
	12AA-201 Very High Radiation Areas (VHRA)

	LIST OF FIGURES
	12.4-201 Depiction of HNP Area TLD Locations
	12.4-202 Quarterly Dose at Protected Area Fence TLD #7


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

	13.1.1.3 Organizational Arrangement
	13.1.1.3.1 Executive Management Organization
	13.1.1.3.1.1 President and CEO
	13.1.1.3.1.2 Group Executive – Nuclear Generation / Chief Nuclear Officer (CNO)
	13.1.1.3.1.3 Executive - Nuclear Operations (Specified Duke Sites)
	13.1.1.3.1.4 Site Executive(s) – Nuclear Operations (McGuire, Catawba, Oconee, Harris, Brunswick, Crystal River, Robinson, and Future LNP Site)
	13.1.1.3.1.5 Executive - Nuclear Development
	13.1.1.3.1.6 Executive - Major Projects
	13.1.1.3.1.7 Executive – Corporate Governance and Operations Support
	13.1.1.3.1.8 Executive – Nuclear Engineering
	13.1.1.3.1.9 Executive – Nuclear Oversight
	13.1.1.3.1.10 Additional Direct Reports to the CNO
	13.1.1.3.1.11 Functional Director - Nuclear Protective Services

	13.1.1.3.2 Site Support Organization
	13.1.1.3.2.1 The Functional Manager – Engineering
	13.1.1.3.2.1.1 Functional Manager – Plant Engineering
	13.1.1.3.2.1.2 Functional Manager – Design Engineering
	13.1.1.3.2.1.3 Functional Manager – Engineering Programs

	13.1.1.3.2.2 Functional Manager Organizational Effectiveness
	13.1.1.3.2.2.1 Functional Supervisor in Charge of Plant Licensing and Regulatory Compliance
	13.1.1.3.2.2.2 Functional Supervisor in Charge of Corrective Actions and Performance Improvement
	13.1.1.3.2.2.3 Functional Supervisor in Charge of Emergency Preparedness
	13.1.1.3.2.2.4 Additional Organizational Effectiveness Support

	13.1.1.3.2.3 Functional Manager – Finance
	13.1.1.3.2.4 Functional Manager – Training and Development
	13.1.1.3.2.5 Functional Manager in Charge of Security


	13.1.1.4 Qualifications of Technical Support Personnel

	13.1.2 OPERATING ORGANIZATION
	13.1.2.1 Plant Organization
	13.1.2.1.1 Plant Manager
	13.1.2.1.1.1 Functional Manager – Maintenance
	13.1.2.1.1.2 Maintenance Discipline Functional Managers
	13.1.2.1.1.3 Maintenance Discipline Supervisors
	13.1.2.1.1.4 Functional Manager – Work Control
	13.1.2.1.1.5 Functional Manager – Radiation Protection
	13.1.2.1.1.6 Functional Supervisor(s) in Charge of Radiation Protection
	13.1.2.1.1.7 Radiation Protection Technicians
	13.1.2.1.1.8 Functional Manager – Chemistry

	13.1.2.1.2 Operations Department
	13.1.2.1.2.1 Functional Manager – Operations
	13.1.2.1.2.2 Assistant Functional Manager – Operations
	13.1.2.1.2.3 Assistant Functional Manager in Charge of Operations Support
	13.1.2.1.2.4 Manager in Charge On-Shift
	13.1.2.1.2.5 Supervisors in Charge On-Shift
	13.1.2.1.2.6 Reactor Operator (RO)
	13.1.2.1.2.7 Non-Licensed Operator
	13.1.2.1.2.8 Shift Technical Advisor
	13.1.2.1.2.9 Engineer – Fire Protection
	13.1.2.1.2.10 Radwaste Operations Lead

	13.1.2.1.3 Conduct of Operations
	13.1.2.1.4 Operating Shift Crews
	13.1.2.1.5 Fire Brigade


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

	13.1.4 COMBINED LICENSE INFORMATION ITEM
	13.1.5 REFERENCES

	13.2 TRAINING
	13.2.1 COMBINED LICENSE INFORMATION ITEM
	13.2.2 REFERENCES

	13.3 EMERGENCY PLANNING
	13.3.1 COMBINED LICENSE INFORMATION ITEM

	13.4 OPERATIONAL PROGRAMS
	13.4.1 COMBINED LICENSE INFORMATION ITEM
	13.4.2 REFERENCES

	13.5 PLANT PROCEDURES
	13.5.1 ADMINISTRATIVE PROCEDURES
	13.5.2 OPERATING AND MAINTENANCE PROCEDURES
	13.5.2.1 Operating and Emergency Operating Procedures
	13.5.2.2 Maintenance and Other Operating Procedures
	13.5.2.2.1 Plant Radiation Protection Procedures
	13.5.2.2.2 Emergency Preparedness Procedures
	13.5.2.2.3 Instrument Calibration and Test Procedures
	13.5.2.2.4 Chemistry Procedures
	13.5.2.2.5 Radioactive Waste Management Procedures
	13.5.2.2.6 Maintenance, Inspection, Surveillance, and Modification Procedures
	13.5.2.2.6.1 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
	13.5.2.2.9 Special Nuclear Material (SNM) Material Control and Accounting Procedures


	13.5.3 COMBINED LICENSE INFORMATION ITEM
	13.5.4 REFERENCES

	13.6 SECURITY
	13.6.1 COMBINED LICENSE INFORMATION ITEM
	13.6.2 REFERENCES

	13.7 FITNESS FOR DUTY
	13.7.1 REFERENCES

	APPENDIX 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 Site Management
	13.1-202 Shift Operations Organization
	13.1-203 Nuclear Executive Organization
	13.1-204 Senior Management
	13AA-201 Construction Management Organization
	13AA-202 Hiring Schedule for Plant Staff


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

	14.2.2 ORGANIZATION, STAFFING, AND RESPONSIBILITIES
	14.2.2.1 PT&O Organization
	14.2.2.1.1 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
	14.2.2.3 Joint Test Working Group
	14.2.2.4 Site Construction Group (Architect Engineer)
	14.2.2.5 Site Preoperational Test Group
	14.2.2.6 Site Startup Test Group

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

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

	14.2.3.3 Test Records
	14.2.3.3.1 Startup Test Reports


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

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

	14.2.10 STARTUP TEST PROCEDURES
	14.2.10.4.29 Cooling Tower(s)


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

	14.3.3 CDM SECTION 3.0, NON-SYSTEM BASED DESIGN DESCRIPTIONS AND ITAAC
	14.3.3.1 Waterproof Membrane ITAAC
	14.3.3.2 Concrete Fill ITAAC
	14.3.3.3 Pipe Rupture Hazard Analysis ITAAC
	14.3.3.4 Piping Design ITAAC


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

	APP. 14A DESIGN ACCEPTANCE CRITERIA/ITAAC CLOSURE PROCESS
	LIST OF TABLES
	14.3-201 ITAAC Screening Summary

	LIST OF FIGURES
	None


	CHAPTER 15
	15.0 ACCIDENT ANALYSES
	15.0.3.2 Initial Conditions
	15.0.15 COMBINED LICENSE INFORMATION
	15.0.16 REFERENCES

	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
	APPENDIX 15A EVALUATION MODELS AND PARAMETERS FOR ANALYSIS OF RADIOLOGICAL CONSEQUENCES OF ACCIDENTS
	15A.3.3 ATMOSPHERIC DISPERSION FACTORS

	APPENDIX 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
	None


	CHAPTER 16
	16.1 TECHNICAL SPECIFICATIONS
	16.1.1 INTRODUCTION TO TECHNICAL SPECIFICATIONS

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

	LIST OF TABLES
	None

	LIST OF FIGURES
	None


	CHAPTER 17
	17.1 QUALITY ASSURANCE DURING THE DESIGN AND CONSTRUCTION PHASES
	17.2 QUALITY ASSURANCE DURING THE OPERATIONS PHASE
	17.3 QUALITY ASSURANCE DURING DESIGN, PROCUREMENT, FABRICATION, INSPECTION, AND/OR TESTING OF NUCLEAR POWER PLANT ITEMS
	17.4 DESIGN RELIABILITY ASSURANCE PROGRAM
	17.5 QUALITY ASSURANCE PROGRAM DESCRIPTION – NEW LICENSE APPLICANTS
	17.6 MAINTENANCE RULE PROGRAM
	17.7 COMBINED LICENSE INFORMATION ITEMS
	17.8 REFERENCES
	LIST OF TABLES
	None

	LIST OF FIGURES
	None


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


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

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

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

	LIST OF FIGURES
	None


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

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

	APP. 19A THERMAL HYDRAULIC ANALYSIS TO SUPPORT SUCCESS CRITERIA
	APP. 19B EX-VESSEL SEVERE ACCIDENT PHENOMENA
	APP. 19C ADDITIONAL ASSESSMENT OF AP1000 DESIGN FEATURES
	APP. 19D EQUIPMENT SURVIVABILITY ASSESSMENT
	APP. 19E SHUTDOWN EVALUATION
	APP. 19F MALEVOLENT AIRCRAFT IMPACT
	LIST OF TABLES
	19.58-201 External Event Frequencies for HAR

	LIST OF FIGURES
	None



	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 Structure and 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 Structure and 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 Code and 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 River at 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 the Four-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 Terrestrial Jurisdictional Wetlands Affected by Proposed HAR
	2.4-8 Aquatic Jurisdictional Wetlands Affected by Proposed HAR
	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 80 km (10 mi. and 50 mi.)
	2.5-4 Resident and Transient Population Projections between 16 km and 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 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), 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
	2.7-62 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 HAR Site
	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 Heritage Areas and PEC Surveyed Areas for Threatened and Endangered Species
	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 APPENDICES
	2.4-1 Delineated Areas Related to the HAR Project


	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 AP1000 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 FUEL PELLET 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

	3.2.8 REFERENCES

	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 WASTE MANAGEMENT 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 Turbine Cycle 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/yr)
	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 the HAR and Alternative Sites by Truck as Compared to the Reference LWR (One AP1000 Unit)
	3.8-9 Transportation 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 for Transmission 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 Makeup Water 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 to 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 Liquid Effluent Releases
	4.5.3.2 Gaseous Effluent Releases
	4.5.3.3 Direct Radiation Measurements

	4.5.4 ANNUAL CONSTRUCTION WORKER DOSES
	4.5.4.1 Operating Unit Radiological Surveys

	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 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
	4.6-2 Summary of Construction- and Preconstruction-Related Impacts for Safety-Related Structures, Systems, or Components

	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 Plant Road Access
	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 Depiction of HNP Area TLD Locations
	4.5-2 Quarterly Dose at Protected Area Fence TLD #7


	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 OF THE 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 Screens at the Cape Fear Power Plant and Extended Survival Rates on Modified Ristroph Screens at Other Power Plants
	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 (mrem/year)
	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 (person-rem/yr)
	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 ENVIRONMENTALMONITORING 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 CURRENTPERIOD 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 Assurance and 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
	6.3-2 Proposed Reactor Area Monitoring Well Locations
	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 of Atmospheric 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 Steam Line Break, 0 to 96 Hours, Pre-Existing Iodine Spike
	7.1-5 Main Steam 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 OVERVIEW OF THE NORTH CAROLINA PROCESS
	8.1.2 SYSTEMATIC PROCESS
	8.1.3 COMPREHENSIVE PROCESS
	8.1.4 PROCESS IS SUBJECT TO CONFIRMATION
	8.1.5 PROCESS CONSIDERS UNCERTAINTY

	8.2 POWER DEMAND
	8.2.1 POWER AND ENERGY REQUIREMENTS
	8.2.2 FACTORS AFFECTING POWER GROWTH AND DEMAND

	8.3 POWER SUPPLY
	8.4 ASSESSMENT OF NEED FOR POWER
	8.5 REFERENCES
	LIST OF FIGURES
	8.0-1 Progress Energy Carolinas Region of Interest
	8.1-1 Summary of the North Carolina Power Planning and Plant Construction Approval Process


	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 Occurring in 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 the 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 Resources for 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






